523-0561801-001737
27 April 1970

programming manual

A and B Channel

Printed in United States of America

Collins Radio Company | Dallas, Texas



List of Effective Pages

*The asterisk indicates pages changed, added, or deleted by the current change.

Page No. Issue
Title ...cvvviieiiinnnnn. .. . Original
A i, i Original
Recof ReV .....vvuvns Ceeeenes Original
ithruiv ......... e Original
1-1thrul1-23................... Original
1-24Blank ......ovveuinnesnnns Original
2-1thru 2-12...... i Original
3=-1thru3=8.......0000vevnennen Original
4-1thru4-126............. . . Original
A-1thruA-8 ...........conu.n.. Original
B-1thruB-11.................. Original
B-12Blank.......oieviivnnnnnns Original
C-1thruC-6.........0.000u.. Original

Record of Revisions

RETAIN THIS RECORD IN THE FRONT OF MANUAL.
ON RECEIPT OF REVISIONS, INSERT REVISED PAGES IN THE MANUAL,
AND ENTER DATE INSERTED AND INITIALS.,

ASSIGNED TO (JOB TITLE) LOCATION
REV. | REVISION | INSERTION BY REV. | REVISION [INSERTION BY
NO. DATE DATE NO. DATE DATE




table of contents

Page

Section 1 Application Program Requirements .............. ceeeeenn 1-1
1,1 General........o000enuuns ot tesscesase s et aanas 1-1
1.2 Language ....ccevieennoanns Gt eseeeseistseenstetatsanens 1-1
1.3 Core Availability ....ovetiiineiiinneneeeeeeeneaannans .. 1-1
1.4 System File Structure . .....ccvvvveeceneenoscessonosecanas 1-1
1.4.1 Disc File Structure......cveeeeeveveceesacsccacannns . 1-2
1.4.2 Tape File Structure .......ovveeiirereeereneeeennnnns 1-3
1.5 System InterfacesS.....ccuvteneneeeeeeioececncnanaceannas 1-3
1.5.1 Control Program Service ......cceeeeeees 1-3
1.5.2 Device Acquisition and Control Service....... ceteennan 1-4
1.5.3 Data Collection ServiCe ...vvveeeenreesorsncasoosaaces 1-18
1.5.4 Disc Space Management,...... Ceteeieeeieeannaeenaa.. 1-23/1-24
Section 2 Channel Descriplion ........ceceeeeecasatacanasnses . 2-1
2.1 General........... s esceiereretrannans 2-1
2.2 Initiation. . ..erereeeenienneieneneneooseosnasasonnsacans 2-1
2.2.1 Program Status Record Functions......cceeeeeeneeenns 2-1
2.2.2 Program Status Record Structure ......cceeeeeeveeeens 2-3
2.3 Execution ........coieveiiieeneneennenonns ceeesanas e 2-5
2.4 Input/Output...ooeeeenrenrennn. e eeeeencene st 2-6
2.4.1 Indirect File Transfer Operations.............. ceenens 2-7
2.4.2 File Linkage Block .......ccc0.. Cececesnestennnreons . 2-8
2.5 Completion........... Ceerecessesaaceceans 2-12
2.5.1 Normal Completion..... eeetestsesecsessasaens 2-12
2.5.2 System Abnormal Completion......c.coeeeees ceeernens .o 2-12
2.5.3 User Abnormal Completion......ccovveeeeeeennceeenns 2-12
Section 3 Description of Common Functions ........ciiceeiiinanann 3-1
3.1 File Transfer Service Functions.......c.ceeeeeeeeeenennn. 3-1
3.1.1 Indirect File Transfer Commands..... ceeeesnastsensan 3-1
3.1.1.1 Open Input/Output File . vvvvrernneennneennneennnnns 3-1
3.1.1,2 Read/Write Indirect ....vveveineenreneeneennennens 3-1
3.1.1.3 Close File i ivuriiiniineeneeeaennnaeosncasosnnnnns 3-1
3.1.2 Direct File Transfer Commands .....ccvvveveneeenenes 3-2
3.1.2.1 Read/Write DIirect...vvee e eereeeneneeeeennnanns 3-2
3.1.2.2 Tape Control Transfer ........... 3-2
3.1.2.3 Device Control Transfer............ Cesetesessesnas 3-4
3.1.2.4 Direct Error Correction ......veeeeeeeeeceeneeeses 3-4
3.2 Disc Space Management Functions .......ccovvevevennennns 3-4
3.2.1 Zone Allocation Module v.vovvernreienenarssanonacanns 3-5
3.2.2 Single Cell Release Module.....coovveernnennn. ceraaes 3-5
3.2.3 Document File Module . .vvvevenrvenrrorencsenorannnns 3-5



table of contents (cont)

3.2.4 Release File Module.......cvvveune cececerreaane
3.3 Service Message FUnCtionS. «.vvveeveneeceneevocecosssasnnss
3.3.1 Service Message Transfer ....cveeeeeeeceeeens
3.3.2 Routing Service ...vuveerereencoesecerseresnssacoccncans .
3.3.3 Orderwire Translation Service.....c.coecvvveeeneene ceeeees
3.3.4 C-Number Conversion ......ooeeeseeceeeecosccssossssanes
3.3.4.1 ASCIItO Binary....coveeeesoscceosssccsnonsns tereseaaen
3.3.4.2 Binary to ASCII .. .evtinennrinenenrecerocaccncnnnnnas
3.4 Program Functions......eeeveeeeencereesneiescnceraccncans
3.4.1 Relocatable Program Loader c...veeeeeeeccacnes
3.4.2 Object Text Address Adjustment .......... Cereetssencans .
3.4.3 Set Channel Trap Entry Point......... et isesssesacnaanns
3.4.4 Timer 1......00000e. cessane ceseecens
3.4.4.1 Declare Channel Timer 1 Entry Point......ceeveeeeeens
3.4.4.2 Reset/Start Timer 1 ......c0vvvenen.
3.4.4.3 Stop Timer 1........ eeeercenanas ceeetsecsernsacanes
3.4.4.4 Start Timer 1.......... Ceseseseeereans
3.5 Operations Control Functions ......eeeeeceescoccesssscnones
3.5.1 Channel Disconnect BuSy....co0vv.. Creseeresensaesseacas
3.5.2 - Channel Disconnect Checkpoint ......covviieiienenceceenn
3.5.3 Channel Normal Completion . ....veeveiinnieneeeecacocens
3.5.4 Channel Abnormal Completion.......... v ereenee cecevian
Section 4 Common Functions Interfaces,.... eseecenans ceerereesecens
4.1 File Transfer Service..... tesesercessaonas cesesacsas e
4,1.1 Input Disc File........... Cerceeranaanan Ceetceseansens .o
4,1, 1.1 Open Input Disc File ..ovvuvenennens ceeresesssesnnes .
4,1.1.2 Read Disc File Indirect .....o000vevenn.
4,1.1.3 Read Disc File Direct.......... Wesesscessasssacereens
4,1.1.4 Close Input Disc File ..... Cereiteceecertaana
4,1.2 Output Disc File............ et secnesesenesnnen
4,.1.2.1 Open Output Disc File...vveeeveeeieneronenaroansans .
4,1.2,2 Write Disc File Indirect.....cooveeeeeeeerccevoeseonnns
4.1.2.3 Write Disc File Direct........... S ceeneas ceen
4.1.2.4 Close Output Disc File v.vevieevreernveeonananaascanes
4,1.3 Input Tape File ......... teitcestessensetasas
4.1.3.1 Open Input Tape File.......... cecececesanas veeessaens
4,1.3.2 Read Tape File Indirect ...........
4,1.3.3 Read Tape File Direct .........
4,1.3.4 Replace Input Tape ...ccveveeeeennns creeesssaenanoes ..
4,1.3.5 Close Input Tape File . .vvvererereerenecccessnncsneans
4.1.4 Output Tape File civveiieeernereeeesoreneeosossenssssnns
4.1.4.1 Open Output Tape File .....ovevveee ceesscssessasenne -
4.1.4.2 Write Tape File Indirect .......... ceceracstananaens .o

ii

g
o
®

T 1 1t 1 1 1 1t 1t t bt 1 L 1 1 1 1t 111
POPEPOTTJTITIT-TJ-T-TDDADG UL T

CLO O LW LW WOWIOWWWWWOoLWOWOWIHLWLWLWWWWOooLWw

QWWOOH D OWOWDNDNODUUIWWOLU -

1 T N NI N N N N N N N NN N TS



table of contents (cont)

Page
4,1.4.3 Write Tape FileDirect........ccevvveeennne. ceeeeaaen 4-64
4,1.4.4 Replace Output Tape ..covoveeeenneens 4-68
4.1.4.5 Close Output Tape File.....ovveinniieennnnnnn. e 4-73
4.1.5 Tape Control Command .....cccvevereeeneacens ceerneaas .. 4-71
4.1.6 Device Control Command .......ccoeeeiinnenennnnn ceesens 4-82
4,1.7 Direct Error Correction . vvvveneeeeereenceeneens ceeeaanns 4-94
4,1.8 Abnormal TerminationS..vveseeeieeseeeeneeecscoccnnsnns 4-95
4.1.8.1 Exception Returns .......cciiviinennnnnnnnns ceeeeens 4-95
4.1.8.2 Error Terminations-Indirect Commands ............... 4-96
4,1.8.3 Error Terminations-Direct Commands .............. .. 4-97
4.2 Disc Space Management Functions ........cciveiineerenecans 4-97
4,2.1 Zone Allocation.......... Ceesesastecenaas 4-97
4,2,2 Single Cell Release. ...civeveresnoscesccansans eeeaneaan . 4-98
4,2.3 Document File o uvviiiiieineeeeeessneescnosseeaaoannsnns 4-99
4.2.4 Release File.....ov0vuuns e recessessasssas Ceeeereaaas .. 4-100
4.3 Service Message Functions ......ceveveeevensnsoccnanansess. 4-101
4.3.1 Service Message Transfer .........c.0... ceecsseeenan e 4-101
4.3.2 RoOuting Service ....veiierereeereeeeesecsasananans ceee.  4-104
4.3.3 Orderwire Translation Service ......ecevevercancsnenns oo 4-112
4.3.4 C-Number Conversion cvoveieeeeessscscsssssescsnssscnns 4-113
4,3.4.1 ASCIto Binary .v.eeeeececoeecans Ceceeseiececnesacans 4-113
4,3.4.2 Binary to ASCII ....... e eeresasenssesesecececeenns . 4-115
4.4 Program Functions .......ccoieevvencnas Ceeiessessenteroanas 4-117
4,4.1 Relocatable Program Loader .......cceveeereneeccnssans .o 4-117
4,4.2 Object Text Address Adjustment ......ccv0uvuunn teeerae .o 4-120
4.4.3 Set Channel Trap....ceeeeeeesrecsaceecsssosssnnsosscoes 4-122
4.4.4 Timer 1......4... Ceereeaaaes T - 2 P
4.4.4.1 Declare ENtry..oeeeeeieesocnosescesessosasoascennnss 4-122
4.4.4,2 Reset/Start Timer 1 ... ueeeeenenernenennsnonns veee.. 4-123
4.4.4.3 Stop Timer l...oeeeiieeereneeecosoessacnnenns ceeeeee. 4-124
4,4.4.4 Start Timer 1 ...uieeeeetereeoseroesassssosasosscsnns . 4-124
4.5 Operations Control Serv1ce Entrles Y 23 §224
4,5.1 Channel Disconnect BuSY....cceeeeereecececsencaocsaanns 4-124
4,5.2 Channel Disconnect Checkpoint ............ccieeneenen .. 4-125
4,5.3 Channel Normal Completion .......coeeiiieeeeceencnenns 4-125
4,5.4 Channel Abnormal Completion ........ccviiviivennennnnns 4-146

Appendix A
Appendix B

Appendix C

iii



list of tables

Table Page
4-1 Item Length .. ovueeiiiiiiieiiininrerenreneecrececenaennnns 4-2
4-2 Tape Control Command CodeS...cueeevvrececosasccecosnsscacss 4-178
4-3 Device Command Data Transfer Requirements .....v000eeeese 4-85
4-4 Card Reader CommandS ccceeeeeeeecceasccscnccoscanancs cene 4-87
4-5 CRT Display and Entry Station Commands ........ceeveeeeens 4-88
4-6 Line Printer Commands +.ceevessesensas ceeseas 4-89
4-17 System Defined Abnormal Completions .....coc0vvveeereenes. 4-126

iv



section ]_
application program requirements

1.1 GENERAL

This manual provides the information required by an application programmer to write programs that
will run in a processing channel of the C-System. General information concerning the requirements that
these programs must meet is included in this section.

1.2 LANGUAGE

Applications programs can be written in any language for which a C-System assembler or compiler is
available, However, most applications programs are written in the MA61 basic assembler language, and
it has been used for the coding examples in this manual. Refer to the programming manual on MA61, P/N
523-0561760, for further details on the language.

In support of MAG1, the macro definition language allows development of problem oriented languages. For
further detailsonitsuse, refer tothe Macro Definition Language Programming Manual, P/N 523-0561699.

The application system is defined in control program language, described in Control Program Language
Programming Manual, P/N 523-0561782.

1.3 CORE AVAILABILITY

C-System processors are divided into four processing channels as a means of sharing their processing
capabilities and core storage. Use of the processor is time shared among the channels and core storage
space is allocated to each channel,

The A and B processing channels are designed for application programs. The A processing channel
typically provides 32, 768 words of core, and the B processing channel typically provides 8096 words of
core. Processors are configured to provide other processing channel sizes for certain applications.
Programs are loaded into either channel, as specified in the control program. The user must specify
A channel for any program requiring more than 8096 words of core, but can specify that channel for any
program, Specifying the B channel for programs requiring 8096 words of core or less reserves A channel
for longer programs, and is encouraged.

1.4 SYSTEM FILE STRUCTURE

A fundamental philosophy of the C-System isthat many user programs may have common access to data
files required during execution. In the execution of the elements of a control program, files are created
and stored on disc or tape to be used by subsequent programs in the control programs enabling the
required files to be located and accessed as required. Having multiple users of files requires that a
common file structure be implemented. In the C-System this structure is provided through the indirect
file transfer commands which automatically read, write, search and structure the information files for
the user programs, The files may be located on either tape or disc units and the capability exists in the
system to derive tape files from disc files and vice versa.

Direct file transfer commands are available to the user for reading and writing files on tape and disc
independently of the file structure. However, files compatible with thefile structure can be written using
these commands, if the characteristics of the structure are adhered to.
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Related to the file structure is the documentation of files. Documentation consists of identifying the
cells on disc and reels of tape that contain active files, Indirect file transfer commands provide a
means of specifying documentation as a file is opened. Actual documentation is accomplished by space
management functions called when files are closed.

A program writes one output file, that must be opened as a documented file, causing the open routine to
build a file status pointer word in the program status record. This word contains file status bits and
the address of the file linkage block which describes the file, This information is used when the file is
closed, and results in documenting an output file as active for disc space management purposes, to pre-
vent reallocation of disc space.

A program can use one or more work files, which are files written and later read by the same program.
If these files are opened as documented files, file status pointer words are built for them, and they are
closed and documented as inactive by the close routine that closes the output file.

It is possible to pass work files to other programs by placing their identifiers in the output file. These
work files must be opened undocumented, and the user must call the close routine and the document file
routine to close and document these files as active.

1.4.1 Disc File Structure

A file identifier built by the close command and placed in the input lists of appropriate program control -
instructions uniquely identifies eachdisc file. The second word of the file identifier is the cell address of
the high-level connector cell. The high-level connector cellis one of three types, depending upon the size
of the file.

For a single-cell file, the cell is both a connector cell and a data cell. This is a special case, in that
the structure is altered to separate the connector cell portion from the data cell portion. In the case of
a single-cell file, the address of that cell appears in the file identifier as the address of the high-level
connector cell.

For a file consisting of a few cells, one cell is a connector cell that identifies the other cells, the data
cells., Data cells are identified by connector cell items that contain the data cell address, and the item
parameter. The item parameter, 2 to 254 byteslong, describes the data cell. A connector cell consisting
of items describing data cells is a low-level connector cell. When a single low-level connector cell
contains items for all data cells of a file, the cell address of that connector cell appears in the file
identifier as the high-level connector cell address.

A larger file requires more low-level connector cells. The low-level connector cells are described in

items of a higher-level connector cell. Each item of a higher-level connector cell contains the cell .
address and the right hand halfword of the identifier of a lower-level connector cell. When written by

the direct command, a connector cell item can also contain an item parameter up to 254 bytes long,

describing the section of the file identified inthat connector cell. There is no limit to the number of levels
of connector cells. A higher level is created as the second connector cell at the previously highest level
is initiated. Thus, regardless of the number of levels in the file connector cell structure, there is a
single high-level connector cell from which any data cell of the file can be located. The address of this
cell is placed in the file identifier,

At any point during the writing of a file, the connector cell structure is not necessarily complete, and
the current high-level connector cell is not necessarily the final high-level connector cell. When a file
is closed, the existing connector cell structure is completed and the current high-level connector cell -
is completed as the final high-level connector cell.

Zones of disc are allocated according tothe cell size of a file., Four sizes, 128, 256, 512, and 2048 bytes,
are permitted, and all data and connector cells of a file are the same length.

Refer to Appendix B for the detailed disc file structure.

1-2
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1.4.2 Tape File Structure

The tape file structure differs from the disc file structure only as required by the serial nature of
magnetic tape. The low-level connector cell item is prefixed to the data cell and the item parameter is
read along with the data. The connector cell structure is optionally written on dise. The high-level
connector cell is a reels list consisting of items that identify a reel of the file and include the address of
the corresponding connector cell. The connector cell structure is also written on tape at the end of the
file.

The connector cell structure on disc may be released when the file is closed. In this case, the connector
cell addresses in the reels list items are replaced by zeros. The reels list is retained on disc, and the
connector cell structure on tape is not altered.

If the file is written without writing the connector cell structure on disc, the reels list is written on disc
with zeros in the cell address fields of the reels list items. The reels list is also written on tape at the
close of the file.

Refer to appendix B for the detailed tape file structure.

If it is desired to write item parameters in connector cells other than the low-level connector cells, the
cells must be written with the direct command, and the connector cell structure must be retained on
disc or restored to disc prior to reading. The advantage of writing a file in this way is to allow se-
lecting desired reels of a multi-reel file by reading item parameters within connector cells on disc.

1.5 SYSTEM INTERFACES

System interfaces with a user program include control program service, device acquisition and control
service, data collection service, and secondary storage management.

1.5.1 Control Program Service

Control program service, whichis resident in eachprocessor in a center, is responsible for the execution
of the program control instructions of a control program. A program control instruction represents a
portion of an application system, and consists of an input count, the location of an application program on
disc, an input list, a list ofthe dependent program control instructions, and a list of files to be released.
In executing a program control instruction, control program service completes the input list, and issues
a service message that calls the application program. Control program service later receives a return
service message indicating that a processor has executed the application program, and releases the files
listed in the program control instruction release list. Control program service then refers to the list of
dependent program control instructions, and decrements the input count of each one. Finally, control
program service executes eachprogram control instruction whose count is zero, indicating that all inputs
are ready.

The program control instructions of a control program are assembled from source statements in control
program language. For details of the source statements, refer to the Control Program Language Pro-
gramming Manual, P/N 523-0561782.

Interface of a user program with control program service consists of the program status record de-
scribed in detail in paragraph 2.2. The program status record includes the input file identifiers, in the
same order in which the source program INPUT statement lists them. The program status record also
includes the zone parameter for program files.

It is frequently necessary that interface with system programs is through the control program executed

by control program service. Obtaining input files from data collection service and acquiring devices on
the time division exchange are examples of thistype of interface. In both cases, the information the user

1-3
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requires is contained in the output file of the service program. Control program service moves the
output file identifier to the input list for the user program, under control of the source program INPUT
statement. Similarly, the user program can prepare an input for a service program as the literal output
or the outputfile. Control program service, asdirected in a source program INPUT statement, places the
file identifier or literal in the input list for the service program.:

1.5.2 Device Acquisition and Control Service

Device acquisition and control service performs the functions necessary to prepare magnetic tape for
access by user programs. Access to tape requires tape library functions, printing of operator instruc-
tions on reel labels, and assignment of working channels for data transfers to or from the tape units.
User programs also require device acquisition and control service functions that do not directly relate
to access of tapes. These functions are the release of tape files and the deleting of reels removed from
the library. Still other functions of device acquisition and control service prepare other devices on the
time division exchange for access by user programs, These functions require printing of operator in-
structions specifying the media and optional settings of controls, and assignment of working channels for
data transfers. In addition to these functions, device acquisition and control service provides output of
messages by means of devices on the time division exchange. This is an indirect access that requires
calling a utility program to transfer the message in addition to the normal access functions.

Preparation of tapes and devices for access by a user program requires a call to device acquisition
and control service by a program control instructionin a control program. The input list of the program
control instruction can contain a literal single tape or device request, the address of the reels list of a
tape file, or an indirect request, which may be a data collection service collection file.

The literal request requires two entries in the input list. A literal output from another program can
provide one entry in the input list, or both entrles can be defined in the controlprogram The following -
shows the format of a literal request

Input
List A 16 B 16
Entry 1 C 8 D 8 ZERO 16
Input .
List E 16 SPARE 16
Entry 2 SPARE 39

Field Definition

A Device dependent - See following list

B Device dependent - See following list

C Device dependent - See following list

D Party line address or zero

E Loop 1 and loop 2 addresses, or zero

1-4
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For input tapes:

Field Definition

A Time halfword of reel identifier
B Reel key number

C X'50 for 7-channel tape

X'51 for 9-channel tape

For scratch tape:

Field Definition

A Zero

B Library zone, X'1 - X'F
C X'50 for 7-channel tape

X'51 for 9-channel tape

For card reader:

Field Definition
AB Forms identifier, first four characters on card
C X'10

For CRT display and entry station:

Field Definition
A B Forms identifier, four characters to be placed on first line
C X'40

For line printer:

Field Definition
A, B Forms identifier, four digit form number
C X'30
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Input of the address of a reels list requires a single entry in the input list. This entry is the output of
a user program, placed in the input list by control program service. The following is the format of an
input list entry for a reels list of a tape file.

A 16 B 16
C 8 D g E 16
Field Definition
A Time halfword in identifier of reels list cell
B Cell allocation count in identifier of reels list cell
C Zone parameter of reels list cell
D Loop 1 address of disc containing reels list cell
E Reels list cell address

An indirect request is a multiple request built by a user program, or a collection file built by data col-
lection service. It allows a single call to device acquisition and control service to specify preparation
of one or more tape files, one or more devices, or both. Disc file entries in a collection file are ignored.
The user program that builds this request canplace it in a single cell disc file or in a uniquely identified
cell of another file. Data collection service collection files are single cell files. Identification of the
request cell in another file isby meansof the item parameter of that cell, specified in the input to device
acquisition and control service.

An indirect request type input to device acquisition and control service requires two input list entries.
The first is the output of the program that built the request. The second input list entry is specified
literally in the control program. The format of these two entries is as follows.

Input
List A 16 B 16
Entry 1
C 8 D 8 E 16
Input
List F 16 SPARE 16
Entry 2
SPARE 39
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Field Definition

A Time halfword in identifier of disc file

B | Cell allocation count in identifier of disc file
C Zone parameter of disc file

D Loop 1 address of disc file

E Cell address of single cell file or of high level connector cell of file containing request
cell
F 0 for single cell file, or two character item parameter of request cell in other file

The indirect request cell format is:

A 16 B 16
Cl D 3 o) 12 SPARE 16
ZERO 16 F 16
REQUEST 1
:f =
REQUEST N
ZEROS 39
Field Definition
A Time halfword in indentifier of disc file
B Cell allocation count in identifier of disc file
C 0 = single cell file

1 = cell of other file

D 1

1-17
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Field Definition
E 12
F 1

The 12-byte header is followed by one or more requests, with an all-zero word immediately following
the last request. The format of the request depends upon the type of device or tape. The following six
formats are recognized by device acquisition and control service.

For input tapes, internal or external:

A 16 B 16

1000 C 12 - D ' 16
E 16 F 16

1 G . H 8 I 16

Field Definition

A, B User-built protection keys, non-zero

C 16

D Type code

1 = mount data reels
2 = mount reels ‘containing connector cell structure

5 = mount data reels for an external file

E Time halfword of file identifier

F Cell allocation count of identifier of reels list cell
G Zone parameter of reels list on disc

H Loop 1 address of disc containing reels list

I Cell address of reels list

1-8
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For output tapes, internal or external:

A 16 B 16
11000 c 15 D 16
E 8 F 8 ZERO 16
Field Definition
A B User-built protection keys, non-zero
C 12
D Type code

4 = Internal tape

6 = External tape
E 1 = 9-channel tape

2 = 7-channel tape
F Library zone

2 = External tape

3-15 = Internal tape

For card reader:

A 16 B 16
0000 C 19 D 16
E 32

F
0< x <15 words
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Field
A'B

C

Definition

User-built protection keys, non-zero
Length of request entry (bytes)
C =12+ &

X'10

- ASCII representation of first four columns on card

Operator Message in ASCII, 0-15 words in length

For CRT display and entry station:

A 16 B 16
0000 C 19 D 16
E 32
F
0< x <15 words
Field Definition
A, B User-built protection keys, non-zero
C Length of request entry (bytes)
C=12+ &
D X111
E ASCII representation of first four characters to be entered
F

1-10
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For line printer:

A 16 B 16

0000 C 12 D 16

E 8 00000000 F 8 G 8
Header H
1

0< x <15 words

Output A
Header
64
B 8 C 8 D 8 00000000
A
Distribution
. B
Point 8 C
Definition
56
D

0< y <£15 words

b))
143
2).
€

1-11
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A line printer request consistsof aheader, and one or more outputs each having one or more distribution
points. The number of distribution points per output and the number of outputs is limited only by the size
of the indirect request cell.

The request header consists of:

Field
A B

C

== o TS T . N o

—t

Definition

User-built protection keys, non-zero

Length of request entry (bytes), where nisthe number of outputs, and m is the number
of distribution points

C =20+ 4x+ 12n +24m +4y1 +4y2 . +4ym
X'12

X'30

Byte increment to first output header
Vertical spacing, 6 or 8, for lines per inch

Eight ASCII character form number

Setup message to operator, ASCII characters, 0-15 words

The header for each output consists of:

Field
A
B
C

D

Definition

Eight ASCII character output identifier
Number of distribution points for output
Byte increment to next output header

Length of distribution point definition (bytes), constant for each output

The distribution point definition consists of:

Field
A

B

1-12
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Name of recipient, 16 ASCII characters
Number of copies for this recipient
Mail station of recipient, seven ASCII characters

Note to distribution, ASCII characters, 0-15 words
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For null request:

A 16 B 16
0000 C 12 D 16
E
0< x £n
Field Definition
A B User-built protection keys, non-zero
C Length of request entry (bytes)
C =8+ 4&
D 3
E Null entry file identifiers or data, 0-n words

Size of n is limited only by size of indirect request cell. The normal use of the null request is
for disc file identifiers in a data collection service collection file.

In response to arequest for one or more tapes or devices, deviceacquisition and control service provides
a file containing one or more allocations. Control program service places the identifier of this file in
the input list of the program control instruction for the user program. The following shows the header
for this file,

A 16 B 16

0001 C 12 SPARE 16
ZEROS 16 D 16

~ ALLOCATION , _ ~
ZEROS 39
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Field Definition

A Time halfword of file identifier

B Cell allocation count of file identifier
C 12

D 1

Allocation entries follow the header. A tapefilerequest or literal request results in one allocation entry,
An indirect request results inoneallocation entry for each entry in the indirect request cell, in the same
sequence. The input tapeallocation entry is shown in paragraph 4.1.3.1.2. The output tape allocation entry
is shown in paragraph 4.1.4.1.2. The allocation entry for a line printer, a card reader, or a CRT display
and entry station, is shown inparagraph4.1.6.2, The allocation entry corresponding to a null request entry
is identical to the request entry. An all-zero word immediately follows the last allocation entry.

When writing a multi-reel tape file using the direct command, the user must obtain a new reel when the
current reel is full. The user can use a common function, replace output tape, as described in para--
graph 4.4,1.4, or call device acquisition and control service directly, using a service message in the:
following format., The user must also call direct commands to rewind the tape and to set mount output
reel, if device acquisition and control service is called.

A 8 SPARE 8 B 8 o 8
D 16 ' E 8 SPARE 8
F 16 G 16
H 8 I 8 J 8 K 8
SPARE 39
SPARE 39
Field Definition
A X84
B Orderwire 1 address of calling processor
C} " Channel specification

X'02 = S channel

X'05 = M channel

X'06 = B channel

X'07 = A channel
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Field Definition

D Core address of word which is to contain status

E Loop 1 address of tape unit

F Time halfword for tape identifier

G Zero

H Spare

I Party line address of tape unit

J First byte of replace output tape command packet, paragraph 4.1.4.4.2
K Library zone into which reel is to be placed

After performing the function, device acquisition and control service returns the service message with
altered data in the following fields,

Field Definition
A X'01
F, G If field H contains X'CO, field F contains the time halfword and field G the reel key

number of the new output reel

If field H contains X'EO, fields F and G combined contain the device status word of
the tape unit, paragraph 4.1.4.4.3

H X'CO = Successful completion
X'EQ = Tape unit error defined in fields F and G
When the orderwire 1 input program identifies a replace output tape return service message, it moves
fields F, G, H, I, J, and K of the service message to the location specified in field D.

Control program service can issue a call to device acquisition and control service to release tape files.
Alternatively, a release of tape files can be accomplished by a service message from a user program,
The format of the service message from a user program to release tape files is as follows.

A ) SPARE 6 ZERO g
ZEROS 5

ZEROS 5

B 16 c 16

Dy E 7 F 8 G 16
ZEROS 35
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Field

A
B
C
D
E

F

G

Definition

X80

Time halfword in file identifier of file to be released

Cell allocation count in file identifier of file to be released

0 = Disc file

1 = Tape file

Zone parameter of reels list of file to be released

Loop 1 address of disc containing reels list of file to be released

Cell address of reels list

Device acquisition ‘and control service releases the reels and generates a space release message to
release disc space.

To delete one or more reels from the library (external tapes being sent to another system, for example)
the user program initiates a service message that points to a single cell file of reel identifier entries.
The following shows the service message format.

8 ZEROS 24
ZEROS 39
ZEROS 32
B 16 ¢ 16
0 7 E 8 F 16
SPARE 39
Field Definition
A X'83
B Time halfword in identifier of single cell file
C Cell allocation count in identifier of single cell file
D Zone parameter or single cell file
E Loop 1 address of disc containing single cell file
F Cell address of single cell file
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The following is the format of the single cell file. It must contain an entry for each reel to be deleted.

A 16 B 16
Header {0 0 0 1 C 12 SPARE 16
ZERO 16 D 16
SPARE 16 E 16
Reel A 16 B 16
Entry
C
64
Addi-
tional 4
Reel
Entries
The header consists of:
Field Definition
A Identifier time halfword
B Identifier cell allocation count
C 12
D 3
E Length of list (bytes)

E =4 + 12 n, where n is number of reel entries

The reel entry consists of:

Field Definition

A Reel serial number

B Reel key number

C Destination - eight ASCII characters

Note

The 8-character destination field is typed on the label. It consists of information that identi-
fies the destination, in accordance with operating practices.

1-17



application program requirements

A user program can communicate with a time division exchange device by initiating a routing request
service message. This message references a file containing the message to be output on the device. The
following is the format of the service message.

A 8 ZERO 8 B 8 ZERO 8
ZERO 39
ZERO 39
c 16 D 16
E 8 F 8 G 16
H 16 I 8 J 8
Field Definition
A X'8D
B Orderwire 1 address of originating processor
C Time halfword in identifier of message file
D Cell allocation count in identifier of message file
E Zone parameter of message file
F Loop 1 address of disc containing the message file
G Cell address of message file
H C-number of program to output message, zero for general service program
I Party line address of device or zero if device is to be assigned
J Output device type

X'30 = line printer

X'40

CRT display and entry station

1.5.3 Data Collection Service

Data collection service provides applications systems witha means of collecting, categorizing, and distri-
buting input data from any point inthe system. Data is identified by a 4-digit hexadecimal data collection
service code, and is contained infiles built by input programs or user programs. A single-cell collection
file contains file identifiers of input files fora data collection service code. The file identifiers of added
disc files are appended tothe disc input file identifier in the collection file for the data collection service

1-18



application program requirements

code. The reels lists of added tape files are merged with the reels list of a tape input file identifier in the
collection file for the data collection service code.

Data collection service returns the collection file identifier of the collection file for a data collection
service code in response to afile extract call in a control program. The application system must be able
to accept files on tape, disc, or both, This means that device acquisition and control service must be
called to prepare tape files for access. The collection file of data collection service is compatible as
an indirect request input to device acquisition and control service. Disc input file identifiers in the col-
lection file are placed unaltered in the output of device acquisition and control service. The application
program can read either tape or disc files using the information in the device acquisition and control
service output file.

Tape files for a data collection service code can be disc files transferred to tape by data collection
service to conserve disc space. These tapefile data cells contain up to 2048 bytes with 4-word low-level
connector cell itemsprefixed to the data cells, and 4-word reels list entries. The connector cell structure
is not written. This imposes restrictions on a disc file to be input to data collection service. The file
must be written using indirect commands, and the low-level connector cell items must not be longer
than four words, '

Input of files to data collection service can be directly from a program or through control program
service. The following is the format of the service message to input a file to data collection service.

A 8 SPARE 16 ZEROS 8
ZEROS 39
ZEROS 39
B 16 c 16
D 8 E 8 F 16
G 32
Field Definition
A X'81
B Time identifier halfword of file
C Cell allocation count identifier of high-level connector cell {disc file) or reels list
D Zone parameter of disc file or of reels list on disc.
E Loop 1 address of disc.
F ‘Cell address of high-~level connector cell (disc file) or reels list.
G Hexadecimal data collection service code in ASCIL,
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Assignment of data collection service codes is a system function. Application programs can delete a
code if necessary, and any data in files under this code is transferred to data collection service code 1.
The following is the format for the service message to delete a data collection service code.

A 8 ZERO 8 B 8 ZERO 8
ZERO 39
ZERO 39
ZERO 16 c 16
D 32
E 16 SPARE 16
Field Definition
A X'87

Orderwire 1 address of originating processor
Truncated binary C-number of intercept station

Four ASCII characters identifying responsible area or person at intercept station

oI o B @ N v/

Data collection service code in hexadecimal

Note

Contents of fields C and D must be identical to information supplied when data collection
service assigned the code.

The service message to extract files having a specific data collection service code must be sent by con-
trol program service because data collection service returns the identifier of the collection file to the
output field of a program control instruction. The following is the format of a file extract service mes-
sage. ’

A 8 B 8 C 8 D 8
E 16 F 16

G g H 6 I 6
J 6 ‘ ZERO "

ZERO 39

SPARE -
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Field Definition

A Operation Code

X'82 Extract and delete

X'90 Extract and save

Number of program control instruction inputs

Orderwire 1 address of originating processor

Double word increment of calling program control instruction
Time halfword identifier of control program status record

Cell allocation count identifier of control program status record
Zone parameter of control program status record

Loop 1 address of control program status record

R =+ o B T c> B o B @ I o

Cell address of control program status record
J Data collection service code in hexadecimal

The output field of the calling program control instruction contains the identifier of the collection file
upon completion. Should there be no file for the requested data collection service code the identifier is
Zero. :

The following is the format of the collection file.

A 16 B 16

Header {0 0 0 1 C 12 SPARE 16

ZERO 16 D 16

A 16 B 16

1010 c " D 16

Tape :

Entry

E 16 F 16

i G 7 H 8 I 16

Disc A 16 B 16
Entry

Header|, o5 1 o c 0 D "

Disc E 16 F 16
File
Entry

0 G 7 H 8 I 16

= ZERO . 3253
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Field Definition

A Time halfword identifier

B Cell allocation count identifier
C 12

D 1

Following the header are one or more tape entries (omitted if no tape files):

Field Definition

A Data collection service code in hexadecimal

B Time of last alteration of entry (high order 16 bitsv of absolute time)
Cc 16

D 1 = C-System file

5 = External file

Time halfword in identifier of reels list
Cell allocation count in identifier of reels list
Zone parameter of reels list

Loop 1 address of reels list

= I O B B |

Cell address of reels list

Following the tape entry is a disc entry, two words of header and two words for each disc file (omitted
if no disc files):

Field Definition

A Data collection service code in hexadecimal

B Time of last alteration of entry (high order 16 bits of absolute time)
C Number of bytes in entry

C =8+ 8 per disc file

D 3

E Time halfword in identifier of high-level connector cell

F Cell allocation count in identifier of high-level connector cell
G Zone of disc file

H Loop 1 address of disc file

I Cell address of high-level connector cell

Fields E-I are repeated for each disc file.
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Device acquisition and control service assigns a tape unit for each tape entry in the collection file. Data
collection service makes a tape entry for each type of file. When the reels list of a tape entry exceeds a
maximum size, data collection service makes an additional entry for that type of file. The type of tape
file, for data collection service purposes, is indicated by the contents of the right-hand halfword of the
second word of the reels list. If the first byte of that halfword contains 0, the file was written by data
collection service from disc files. A one in that byte identifies an external (non-C-System) file, Other
values are user defined for C-System files. The second byte contains 7 in a file on 7-channel tape, or 9
in a file on 9-channel tape.

In the event the user program does not use all files listed in a collection file, the user program updates
collection file appropriately and returnsthe collectionfile to data collection service. The following is the
format of the service message to return a collection file,

1.5.4 Disc Space Management

Disc space management is accomplished by common functions with which the channel programs inter-
face, and service functions that provide housekeeping of space for the common functions. The common
functions are zone allocation, document file, release file, and single cell release. The service functions
are write zone connector, update zone connector, and read released connector.

Disc file storage is partitioned into zones that contain cells of the same size, that is, 128, 256, 512 or
2048 Dbyte cells. The number of cells within a given zone is a function of the cell size and the zone
boundaries determined at initialization.

The zone allocation common functiondesignates azone for a program's files. The cell allocation common
function, accessible to the user indirectly through file transfer commands, assigns cells within a zone.
The document file common function enters a file in the list of files for a zone as an active or inactive
file. Documenting a file as active prevents reallocation of that space prior to a release file operation.
Documenting an inactive file releases the file., The release file common function lists a file in a list of
released files. The cells of these files are available for allocation by the cell allocation function, The
single-cell release function makes individual cells available for allocation.
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section 2
channel description

2.1 GENERAL

The environment of the user program channel consists of the initiation of the program in the channel,
techniques of sharing processor capabilities during execution, means of input and output to the program,
and types of completion that can occur.

2.2 INITIATION

The channel initiation functions of operations control service install a user program in a processing
channel at the completion of the previous program. The work queue of the processing channel contains
work for the channel inthe formof service messages from control program service specifying programs
to be run. The initiation function of operations control service initiates the program called by the next
service message in sequence.

Initiation consists of placing the program into the core area of the processing channel. An area at the
low-address end of the core area is reserved for the program status record, which is described in
paragraphs 2.2.1 and 2.2.2, The relocatable program loader places the program in the channel core
area immediately following the program status record. Theloader adjusts the addresses in the program
as the actual location in core requires, and transfers control to the desired command.

2.2.1 Program Status Record Functions

The length of the program status record is variable, to allow 29 words for the fixed length portion of
the record, two words for each input, and one word for each file status pointer. The PROG pseudo-
instruction in MA61 assembler language provides space for the program status record. The number of inputs
declared in that instruction should allowthe maximum possible number of inputs, rather than the number
in a specific program control instruction. The number of file status pointers should be the maximum
number of files open at one time.

The application program call service message isplaced in the record, starting at relative address X'50,
at the beginning of initiation. It enables access to the control program status record, and forms part of
the program return service message sent at completion. Referto appendix Cfor the service message format.

The initiation routine places the input list of the program control instruction into the program status
record, starting at relative address X'74, and fills any additional input entry space with zeros. The
program requires this information to access input files.

The load packet used by the relocatable program loader begins at relative address X'64 of the program
status record. The initiation routine builds the packet, and the data it contains is available to the user.
With modification, the packet can be used to load additional phases of the program into the channel
core area.
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The initiation routine places information inthefiletransfer status field, relative address X'48. The zone
parameter for program files is specified in the source OUTPUT statement of the control program instruc-
tion in the control program. The initiation routine supplies the address of the first file status pointer word.

After the initiation routine transfers control to the program, at each BRLP instruction in the program,
the BRLP handler stores the contents of index registers 1 and 2 in relative addresses X'8 and X'C,
respectively. The handler also stores the contents ofthe instruction address counter in relative address
X'10 and takes control. The trapped op code handler uses the same locations in the program status
record for the same purposes when a transfer to a trapped op code routine occurs.

The 8-word area of the program status record starting at relative address X'20 is used by common
functions as a work area. This area is available to the user as temporary storage between executions of
common functions,

When control of the processor transfers to another channel at the end of a channel interval, operations
control service stores registers and status informationinthe program status record. The D accumulator
is stored at relative address X'0, and index registers 1, 2, and 3 are stored at relative addresses X'14,
X'18, and X'1C. The instruction address counter, condition code indicators, and overflow indicator are
stored in a single word at relative address X'40.

At abnormal completion of a program, the system or user program stores the abnormal completion
status word at relative address X'44,

When files are opened, the open file routine builds a file status pointer in the program status record.
The routine examines the pointers to locate an available existing pointer, and builds a new pointer at
the end of the list if none is available. Refer to paragraph 2.2.2 for the pointer format. When the file
is closed, the close file routine alters the file status pointer to indicate that the file is closed and the
pointer is not busy. When a work file is closed as an output file, the word address of the file identifier
replaces that of the file linkage block in the file status pointer.

The close routine places the file identifier of the program output file in the program status record at
relative address X'5C when the output file is closed. If a program does not provide an output file, it can
move a literal output of up to two words into this field of the program status record. This output is
passed to other programs by control program service as if it were an output file identifier. Either byte
1 or bytes 2 and 3, or both, of the second word of a literal output must contain zeros.
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2.2.2 Program Status Record Structure

The following shows the program status record structure.

X'0 REGISTER 1: CHANNEL DISCONNECT REGISTER A
4 REGISTER 2: CHANNEL DISCONNECT REGISTER B
8 REGISTER 3: BRLP LINKAGE SAVE INDEX 1
C REGISTER 4: BRLP LINKAGE SAVE INDEX 2
10 REGISTER 5: BRLP LINKAGE SAVE IAC 16 Words
Channel
14 REGISTER 6: CHANNEL DISCONNECT INDEX 1 Status
Registers
18 REGISTER 7: CHANNEL DISCONNECT INDEX 2
[
E 1C REGISTER 8: CHANNEL DISCONNECT INDEX 3
o
= 20 CHANNEL WORK REGISTERS FOR
o] - .
S REGISTERS 9-16: pp1p LINKED COMMON FUNCTIONS |
~
g 40 CHANNEL DISCONNECT AND COMPLETION STATUS 2 Words
o
cg 48 FILE TRANSFER STATUS 2 Words
@
& 50 AP CALL SERVICE MESSAGE 3 Words
o (Appendix C)
[a¥
5C FORMAL OUTPUT FILE IDENTIFIER 2 Words
(Paragraph 4.1.2.1.2)
64 CHANNEL INITIALIZATION LOAD PACKET
AS REQUIRED FOR RELOCATABLE LOADER 4 Words
(Paragraph 4.4.1.2)
T4 PCI INPUT LIST: MAXIMUM NUMBER 2 Words
DECLARED AT ASSEMBLY TIME Per Input
(Appendix C)
FILE STATUS POINTERS: MAXIMUM NUMBER 1 Word
\ DECLARED AT ASSEMBLY TIME Per FLB
CHANNEL PROGRAM SPACE: Remainder
STATUS AND INSTRUCTIONS of Channel
Space
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Channel disconnect and completion status:

X'40 SPARE A [B| SPARE c
, 6| 2|1 5 18

Word at relative address X'40.

Field Definition
A Condition code indicators
B Overflow indicator

C Instruction address counter

The word at relative address X'44 contains the status word when a channel abnormal completion occurs.
The channel abnormal completion status word is defined in paragraph 4.5.4.

File transfer status:

X'48 ZEROS A
16 16
X'4C B ZEROS C|D E
8 6|1]1 16
Field Definition
A Word address of first word of channel program space
B Disc zone parameter for documented indirect files:

X'00 = 128 byte cell file
X'10 = 256 byte cell file
X'éO = 512 byte cell file
X'30 = 2048 byte cell file
C 0 = No file status pointer word yet initialized
1 = One or more file status pointer words has been initialized
D 0 = No program output file has‘been opened
1 = A program output file has been opened

E Word address of first file status pointer word
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File Status Pointer:

A|B|C|(D|E| F |G|H SPARE I

11111 2(1]1 7 16
Field Definition
A 0 = Not last word in list

1 = Last used word in list
B 0 = Read file
1 = Write file
C 0 = Program input or output file
1 = Work read or write file
D 0 = File status pointer not busy (can be allocated)
1 = File status pointer busy (cannot be allocated)
E 0 = Work file open
1 = Work file closed
F 00 = Disc file
01 = 9-channel tape file
10 = 7-channel tape file
G 0 = Disc connector structure has been retained

1 = Disc connector structure has heen released
A reels list was retained.

H 0 = Working channel is active
1 = Working channel is released

I Word address of file linkage block, or, if field E =1, word address of file
identifier

Note

Fields G and H apply to tape files and are spare for disc files.

2.3 EXECUTION

The application program is executed as if it were the only user of the processor and the common
functions. Operations control service accomplishes this by periodically allowing the channel in which
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the program is loaded sole use of the processor for an interval of time. Other channels share these
facilities in the same manner.

A program run is a series of intervals of processor use. A hardware interrupt occurs as each interval
ends, and control is transferred to operations control service when the current instruction completes.
Operations control service stores all registers in the program status record, and passes control to
the next channel after restoringtheregisters to values stored in that channel program status record.
Thus a channel resumes operation at the beginning of each interval as if the interrupt had not occurred.

However, a program may terminate an interval in either of two ways. The first is by branching to the
checkpoint busy entry of operations control service. In this case, the next channel is given control and
operations control service monitors a specified chain of input/ output operations for completion, at each
time interval allotted to the program. The program resumes operation when the input/ output operation
completes. :

The other way in whicha programalters its normal processing interval is by branching to the checkpoint
entry of operations control service. The interval is simply terminated early, the next channel is given
control, and the program resumes at the start of its next interval. A program should branch to the check-
point entry whenever it is unable to continue due to a busy return from an input/ output operation.

2.4 INPUT/OUTPUT

An input/output operation using a time division multiplex device requires a service message to the
M-channel. The service message format is shown in appendix A. For detailed M~channel information
refer to the M-Channel Programming Manual, 523-0561-800. :

Input/output operations on the time division exchange are accomplished by the data channel associated
with a processing channel. The data channel transfers data between core and the terminal unit of the
time division exchange under control of a device control message. A device control message contains
one or more data control words, each of which specifies an area of core from which, or into which,
to transfer data. A data channel services two chains of device control messages. To initiate an input/
output operation, an application program must cause a device control message to be placed in one of
the chains for its channel.

It is the responsibility of the application programmer to specify the chain in which the message is
placed. The data channel alternately executes a device control message from each chain, and the time
required to execute a message varies. Thus a group of operations that must complete in a certain se-
quence must be properly sequenced in the same chain. However, when independent operations are
appropriate, grouping messages in the two chains can provide an advantage. A permanent error in
attempting to execute a device control message blocks the entire chain, but execution of the messages
in the other chain continues. Finally, either chain can be left idle, but a greater volume of time division
exchange communication is possible when both chains are used.

An application program initiates a device control message by calling a common function. In general,
each of the direct file transfer common functions sends a device control message corresponding to a
single device operation. Indirect file transfer common functions write and read magnetic tape files
in accordance with C-System file structure, linking to direct commands for the required device oper-
ations. Use of the indirect file transfer commands allows the applications programmer to read and write
files with a minimum of effort. If itis desirable to include item parameters in all levels of the connector
cell structure, direct commands must be used to write and read these cells.
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2.4.1 Indirect File Transfer Operations

There are three basic indirect commands; open a file, read or write data cells, and close a file.
The open file command is a housekeeping function. Optionally, it builds a file status pointer word
in the program status record, which contains file status information and the address of the file link-
age block. The open routine always initializes a file linkage block in which the read and write routines
maintain connector cell addresses. For an input file the open routine reads the high-level connector
cell. For an output file the open routine initializes a connector cell.

After reading the necessary connector cell structure, the disc file indirect read routine transfers a
data cell to a specified area of core. The first read operation after opening the file begins at the high-
level connector cell, whichwas read into core by the open routine. If this connector cell is not a low-level
connector cell, the connector cell addressed by the first item is read and examined to determine if
it is a low-level connector cell. Subsequent levels of connector cells are read until a low-level connector
cell is in the connector cell area of core. Using the address in the first low-level connector cell item,
the indirect read routine then reads the first data cell.

To execute subsequent read commands, the indirect read routine reads data cells listed in the low-level
connector cell until its entries are exhausted. Then the next low-level connector cell is read into core
and data cells listed in its entries are read. This process includes reading at least one higher level
connector cell and updating the file linkage block appropriately. When the file linkage block indicates
that the reading of connector cells at all levels is complete, a subsequent read command results in an
end of file return. Optionally, a selection process causes reading only selected data cells, but the same
manipulation of connector cells occurs.

For a tape file an indirect read operation reads the data cells sequentially. Although the low-level
connector cell item is prefixed to the data cell, allowing selective or sequential reading, the indirect
read command transfers the connector cell item and data cell to core separately. The necessary opera~-
tions for a multi-reel file are automatically provided at the end of each reel.

In writing a disc file, the write routine builds the connector cell structure as the file is written.
Data and connector cells are written at addresses automatically allocated. Writing a tape file is
similar to writing a disc file, except that the data cells with connector-cell items prefixed are written
on tape sequentially. The operations required for a multi-reel file are automatically provided at the
end of each reel.

Closing the output file when it is on disc causes the current connector cell at each level to be completed
and written on disc, and the high-level connector cell address to be placed in the file identifier. For
a tape file, the reels list is completed, and its address is placed in the file identifier. The connector
cell structure, if provided, is completed and written on tape at the end of the file, and the reels list is
written on tape in all cases. The connector cell structure on disc can be released at this time, and when
this option is used, the connector cell addresses are replaced by zeros in the reels list items. The
close routine places the file identifier in the output file field of the program status record and docu-
ments the file active, whether on tape or disc. The close routine then closes all files having a file
status pointer entry in the program status record, to rewind tape files, and to document work files
as inactive.
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A work output file ondisc canbe closed individually when it has been completed, to complete the connector
cell structure. When the program status record includes a file status pointer word for this file, the
address of the file identifier replaces the address of the file linkage block in that word and the close bit
is set. A work file on tape can only be closed along with the output file, which requires that it be listed
in a file status pointer word. Closing a disc input file having a file status pointer word makes that word
available for another file.

2.4.2 File Linkage Block

The open file routine initializes a file linkage block for a file, and the indirect read and write routines
build the block. The file linkage block allows these routines to build and manipulate the connector cell
structure. Theblock contains an entry for eachlevel of connector cell, and this entry contains the address
of the current connector cell at that level and the current item in the cell. The connector cell address
in the file linkage block is a disc cell address except for the low-level connector cell for which the
address is the core address of the connector cell area.

The format of the file linkage block heading for a disc file is as follows:

AIB|{C|D|E|F 00 G H I
1f1f(1]1f1f1 5 3 16
| Field Definition
A . 0=Readfile
1 = Write file
B v 0 = Device control message chain 1

1 = Device control message chain 2

Cc 0 = Program file
1 = Work file
D _ 0 = File routine not busy

1 = File routine busy
E 0 = Normal
1 = File aborted due to unsuccessful connector cell read
F 0 = Active file

1 = Closed file

G Word length of core bin for file linkage block
H Item length (table 4-1)
I Word address of file identifier (input list entry or file identification packet)



channel description

The following is the file linkage block heading for a tape input file:

A|B|C|ID|E| F G H I
Ol1|1j1|1|1]| = 5 3 16
J|K| L M N
1]1 2 12 16
Field Definition
A 0 = Device control message chain 1
1 = Device control message chain 2
B 0 = Program input file
1 = Work input file
C 0 = File routine not busy
1 = File routine busy
D 0 = Normal
1 = File aborted due to unsuccessful connector cell read
E 0 = Active file
1 = Closed file
F 01 = 9-channel tape
10 = 7~-channel tape
G Word length of core bin for file linkage block
H Item length (table 4-1)
I Word address of input parameter packet from device acquisition and control
service
J 0 = Current tape not at end of reel
1 = Current tape at end of reel
K 0 = File not at end

1 = End of file condition
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Field Definition
L 00 = Connector cells on disc
01 = Reels list on disc

10 = Single reel with no connector cells on disc

M Relative byte increment to next item in the high-level connector cell or reels
list

N Disc cell address of reels list or high-level connector cell, or zero, if nothing
on disc

The following is the file linkage block heading for a tape output file:

1 A|B|C|ID|E| F G H I
1{1(1]1]1 2 5 3 16
J|K|L|M N o)
1l 11(1 12 16
Field Definition
A 0 = Device control message chain 1
1 = Device control message chain 2
B 0 = Program output file
1 = Work output file
C 0 = File routine not busy
1 = File routine busy
D 0 = Normal
1 = File aborted due to unsuccessful connector cell update
E 0 = Active file
1 = Closed file
F 01 = 9-channel tape
10 = 7-channel tape
G Word length of core bin for file linkage block
H . Item length (table 4-1)
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channel description

Definition

Word address of output parameter packet from device acquisition and control
service

0 = Current tape not at end of reel
1 = Current tape at end of reel
0 = High-level connector cell of multi-reel file not full

1 = High-level connector cell of multi-reel file full, current reel is last reel of
file

0 = File not limited to single reel

1 = File limited to single reel

0 = Connector cells to be written on disc
1 = Reels list to be written on disc
Current reel count

Disc cell address of reels list or high-level connector cell, zero if cell has not
been assigned

Following the header, there is an entryfor each level of connector cell. The following is the format used

for all files.

A|B D E
1)1 12 16
Field Definition
A 0 = The referenced connector cell is currently not in core
1 = The referenced connector cell is currently in core
B 0 = The referenced connector cell has space for more entries or has entries that
have not been read
1 = The referenced connector cell is full or has no entries that have not been read
C 01 = First entry in file linkage block
11 = Last entry in file linkage block
D Relative byte increment to next item of connector cell
E Address of connector cell - if first connector cell entry, word address in core -

otherwise, disc cell address
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2.5 COMPLETION

Three types of channel completion may occur during the execution of an application program in an A or
B channel. Either the program completes normally, the system detects an abnormal condition, or the
program recognizes an abnormal condition. Each of these channel completions builds and transmits a
return service message to update the control program status record. These types of channel completions
are discussed in the following paragraphs.

2.5.1 Normal Completion

When the execution of an application program in an A or B channel is successfully concluded, a normal
completion occurs and control reverts to the channel normal completion routine. This routine builds
and transmits a normal return service message. Once this routine concludes, control reverts to the
channel initiation routine which loads the next job into the channel.

2.5.2 System Abnormal Completion

Initiation of the abnormal completion by a system routine is indicated if bit 0, A field, of the channel
abnormal completion status wordinthe program status record contains a zero. Occurrence of the system
abnormal completion transfers control to the channel abnormal completion routine. This routine builds
and writes an abnormal status record that provides checkpoint information on disc to all active files.
This routine builds and sends an abnormal return service message to the processor that initiated the
program call service message.

2.5.3 User Abnormal Completion

Initiation of the abnormal completion by the user program requires the user to set bit 0, A field, of
the channel abnormal completion status word in the program status record. Also, the user can identify
the abnormal condition by placing a code in bits 2-13 of the status word. Occurrence of the user
abnormal completion transfers control to the channel abnormal completion routine. This routine builds
and writes an abnormal status record thatprovides checkpoint information on disc to all active files, and
builds and sends an abnormal return service message to the processor that initiated the program call
service message.
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descriptions of common functions

3.1 FILE TRANSFER SERVICE FUNCTIONS

File transfer service functions are common functions that enable the user to build and retrieve data
files and to physically activate I/O devices. Available file transfer commands include direct as well as
indirect commands. All commands are re-entrant and reside in protected memory.

3.11 Indirect File Transfer Commands

The indirect file tranfer commands enable the user to build and retrieve data files using a common file
structure. The indirect commands operate on either discor tape files. In addition to the transfer of data
cells, the indirect commands enable up to 254 bytes of user-supplied identification data to be associated
with a data cell when the cell is created. The user-supplied identification is retrievable along with the
data cell. The indirect file transfer commands are open input/output file, read/write indirect, and close
file,

3.1.1.1 Open Input/Output File

The open file command initializes the reading or writing of a storage file. This command provides the
user with the option of specifying whether a file is or is not to be referenced in the program status
record by a file status pointer word. The file status pointer word contains a reference to a file linkage
block and identifies those files on which the indirect close routine is to perform completion functions
when the program output file isclosed. Afile initialized by the open file command can be read or written
using either direct or indirect commands.

3.1.1.2 Read/ Write Indirect

The read indirect command routine transfers a data cell from storage to core. The cell is the next data
cell in sequence, or the next data cellto satisfy a desired selection mode. Optionally, transfer of data to
core can be omitted.

The write indirect command routine transfers adatacell from core to the next available cell in storage.
The disc addressor relative positionontape of the cell transferred from core is entered into a connector
cell that links together all data cells within the file. Optionally, the connector cell entry can be made
without writing the data cell.

3.1.1.3 Close File

The close file command routine invokes completion of the files initialized by the user program. The
program output file must be closed to document the file as active, thus retaining the file within the
operating system.

The closing of the program output file automatically closes all documented files initialized by the user
program. Closing of tape files in this manner also releases the working channels., Work output files on
disc and input files can be closed individually, Closing a documented input file allows reallocation of the
file status pointer word for the referencing of a new file.
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Closing a work output disc file writes the remaining low-level connector cell structure on disc, updates
the higher level structure to reference all elements of the file, completes a file identifier which ref-
erences the highest level connector, and storesthe address of the file identifier in the file status pointer
word.

Closing tape files rewinds the tape reels in addition to the other closing functions. However, docu-
mented work tape files must not be closed individually. Completion of these files is provided by the
closing of the program output file.

3.1.2 Direct File Transfer Commands

The direct file transfer commands are general purpose commands that activate input/output devices for
data transfer and control and specify the core area into which data is to be read or from which data is to
be written. Direct commands are invoked either bythe indirect file transfer common functions or by the
user. Direct commands are executed as part of the user program and are re-entrant to allow use of the
commands by multiple processor channels simultaneously. Inthe event an error occurs during execution
of a direct command, an error recovery program makes retry attempts as appropriate. The direct file
transfer commands are read/write direct, tape control transfer, and device control transfer.

3.1.2.1 Read/Write Direct

When the read direct command is used for disc, a disc cell is transferred to processor core. The user
specifies the address of the particular disc cell to be transferred. When the read direct command is used
for tape, the read direct command routine transfers the next physical record on the tape to processor
core.

When the write direct command is used for disc, the routine transfers a cell in processor core to the
disc address specified by the user or the allocator. When the write direct command is used for tape, the
routine transfers a cell in processor core to the next record in sequence on tape.

3.1.2.2 Tape Control Transfer

The tape control function consists of commands that initiate a number of tape control operations, as
described in the following paragraphs.

3.1.2.2.1 Rewind Command

The command initiates the rewind operation, and places the tape unit in a busy condition to subsequent
commands until this routine completes. Since the tape is rewound to load point, the user must avoid
undesired rewriting of the reel header.

3.1.2.2.2 Rewind Make Not Ready Command

The command initiates the rewind operation and puts the tape unit in a not ready condition. Operator
intervention is required to ready the tape unit for subsequent operations.

3.1.2.2.3 Backspace a Record Command
This command initiates the backspace record operationand an error occurs if this operation is attempted
when the tape is positioned at load point. Detection of a tape mark during this operation causes the end of

file status to be set upon reception of the next tape control command. The user must not issue a write
command following a backspace command.
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3.1.2.2.4 Skip and Blank Command

This command is used in recoveryfrom awrite error by causing the tape unit to skip and blank approxi-
mately one foot of tape as the tape passes through the heads in a forward direction. The result is a very
long end-of-record gap. Detection of anend of reel marker during this routine does not set the end-of-file
status. A subsequent write or write tape mark operation indicates the end-of-file status.

3.1.2.2.5 Write Tape Mark Command

This command releases a working channel and causes the tape drive to rewind and be made not ready. If
the indirect close closes the file along with the program output file, this command is not required.

3.1.2.2.6 Search Command

This command performs a search of a tape file, comparing the first word of each record to a specified
key. When the equal searchmode is specified, the record is read if the result of the comparison is equal.
When the greater-than-or-equal search mode is specified, and the result of the comparison is greater-
than, the preceding recordis read. Ifthe result of the comparison is equal, the record is read. Optionally,
transfer of the record to core may be omitted, but the tape is positioned as if the record had been read.
To search a 7-channel tape, tape density and mode must be specified. The search operation is accom-
plished only in the forward direction. In the event a tape mark is detected during this search operation,
the operation is terminated past the tape mark, and an error condition is indicated. The end of reel
marker is not detected, since the search assumesthat tape marks follow the last record on the reel.

3.1.2,.2.7 Release Working Channel Command

This command releases a working channel and causes the tape drive to rewind and be made not ready. If
the indirect close command is issued for the file, this command is not required.

3.1.2.2.8 Forward Space a Record Command

This command positions the tape forward one record and places the tape unit in a busy condition to sub-
sequent commands until this operation completes. Detectionof an end of reel marker during this operation
does not set the end-of-file status. Detection of a tape mark during this operation causes the end-of-file
status to be set upon reception of the next tape command.

3.1.2.2.9 Forward Space a File Command

This command positions the tape forward to the next file and places the tape unit in a busy condition to
subsequent commands until this operation completes. Detection of an end of reel marker during this
operation does not set the end-of-file status. Detection of a tape mark during this operation causes the
end-of-file status to be set upon reception of the next tape command.

3.1.2.2.10 Backward Space a File Command

This command moves the tape backward an entire file. Completion of this operation leaves the tape
positioned to read the tape mark at the beginning of the file. Until the operation completes, the tape unit
is busy to subsequent commands. Detection of an end-of-reel marker during this operation does not set
the end-of-file status. Detection of a tape mark causes the next operation to set the end-of-file status.

3.1.2.2.11 Replace Output Tape Command
This command initiates the replace output tape operation. This operation uses other tape control com-

mands to rewind the tape andturn the MOUNT OUTPUT TAPE lamp on, and calls device acquisition and
control service to select a scratch tape and direct the operator to mount it as an additional reel for the
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file. The user continues writing the file afterthe channel status indicates completion. When using indirect
write commands to write a file, this command is not required.

3.1.2.2.12 Set Mount Input Tape Command

This command lights the MOUNT INPUT REEL lamp .on a tape unit to signal the operator that a new
input reel is required. If indirect read commands are used, or if the replace input tape command is used,
this command is not required.

3.1.2.2.13 Set Mount Output Tape Command

This command lights the MOUNT OUTPUT REEL lamp on a magnetic tape unit to signal the operator
that a new output reel is required. If indirect write commands are used, or if the replace output tape
command is used, this command is not required.

3.1.2.2.14 Status Request Command

This command interrogates a tape control unit and associated tape unit for status information. The tape
control unit transmits status word to the processor, without performing any other function. This command
can be used to verify operator compliance withthe MOUNT INPUT REEL or the MOUNT OUTPUT REEL
lamp. If the replace input tape or replace output tape command is used, this command is not required.

3.1.2.2.15 Replace Input Tape Command

This command initiates the replace input tape operation, which signals replacement of an input tape.
This operation also verifies the replacement tape header, and leaves the tape positioned for reading the
record that immediately follows the tape header. This command is implemented by other tape commands,
and terminates in error if the new tape is not ready after 10 minutes, If indirect read commands are
used, this command is not required.

3.1.2.3 Device Control Transfer

The device control transfer command allocates device control message space in the requested chain,
builds a message from the device command and data transfer parameters provided in the command
packet, and initiates transmission of the device control message. Error recovery procedures are ini-
tiated if required. This command is used with card readers, line printers, and CRT display and entry
stations on the time division exchange. When device support routines are used, this command is not
required.

3.1.2.4 Direct Error Correction

The direct error correction command allows the skipping of a device control message that is blocking
the message chainduetoapermanent error. This routine includes the option of skipping just the message
containing the error condition, or of skipping all direct command device control messages in the chain,

3.2 DISC SPACE MANAGEMENT FUNCTIONS

Space management functions consist of four routines that manage secondary storage space: zone allo-
cation module, single cell release module, document file module, and release file module. All routines
are re-entrant and reside in protected core. The release file module and the single cell release module
must be used with care to avoid releasing the same cell twice. If a cell is released a second time, it
might also be allocated a second time.
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3.2.1 Zone Allocation Module

Zone allocation is a routine that allocates an available zone and associated loop 1 address to satisfy
file transfer command storage requirements. When the open command is used for a disc file, the user
does not request zone allocation module.

3.2.2 Single Cell Release Module

The single cell release routine returns a single cell to the secondary storage allocator for reallocation.
The cell must not be documented as part of a file.

3.2.3 Document File Module

Document file is a routine that accepts new file entries into the system. This routine distinguishes be-
tween active and inactive new file entries, and places each new file entry appropriately into an active
list or an inactive list, A file documented as inactive is automatically flagged for release. Files not
listed in the program status record by the open routine must be documented by the user. The close
file operation documents those files listed in the program status record.

3.2.4 Release File Module

Release file is a routine that accepts entries of released files and places the entries in the release file
list. Normal release of program files is by means of the release list of a program control instruction.
This routine must be used to release nonprogram files and other files not released in that manner.

3.3 SERVICE MESSAGE FUNCTIONS

Service message functions verify and initiate orderwire 1 service message transfer requests, convert
symbolic machine addresses into absolute routing parameters, provide correlation between disc addresses
and processor addresses, and convert ASCIIC-numbers to equivalent binary C-numbers and vice versa.
All routines reside in protected core and are re-entrant,

3.3.1 Service Message Transfer

This common function verifies an orderwire 1 service message transfer request from any channel pro-
gram, builds a device control message and initiates transmission of the message. To communicate with
service programs and time division multiplex devices, the user program builds a service message and
calls service message transfer to transmit the message. Service message formats for service program
functions are shown in section 1. Additional service message formats are shown in appendix A,

3.3.2 Routing Service

The routing service routine is available to all processing channel programs to convert a symbolic
machine address into absolute routing parameters, The symbolic machine address, a C-number, consists
of up to eleven decimal digits which identify every center, computer, device, and service program in a
C-System. The use of a C-number isolates application programs from dynamic routing parameters,

The C-number can include up to four fields: the area code field, the exchange code field, the subscriber
code field, and the party line code field. Each of these fields consists of three decimal digits, except for
the two-digit party line code field. The area code field is omitted within an area, and the exchange code is
omitted within an exchange (processor). The party line code field is omitted unless the subscriber code
requires a party line code. Thus, initsdecimal form a C-number consists of three, five, six, eight, nine,
or eleven digits.
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In its binary form as input to routing service, a C-number consists of 38 bits. Ten-bit binary numbers
represent the three digit area, exchange, and subscriber codes, and an eight-bit binary number repre-
sents the party line code. All bits of a binary number representing an omitted field must be ones.

The routing parameters supplied by routing service are described in detail in paragraph 4.3.2.3, and
can include a processor orderwire 1 address, a multiplex status record address, a file identifier, or -
other parameters as appropriate for the destination corresponding to the C-number.

3.3.3 Orderwire Translation Service

Orderwire translation service is a routine that provides the correlation between disc addresses and
processor addresses. The routine accepts the zone and loop 1 addresses of a disc file and supplies
the orderwire 1 address of the processor responsible for allocation of space in that disc zone. Order-
wire translation is used by an application program that must identify the processor corresponding to
a disc address for space release or similar purposes.

3.3.4 C-Number Conversion
3.3.4.1 ASCII to Binary

The conversion routine converts an ASCII C-number to an equivalent binary C-number. The routine
accepts the decimal digits in ASCII code and supplies the equivalent binary form, replacing omitted
fields with the appropriate number of 1 bits as required for input to routing service. The ASCII C-number
must be in the proper format and the routine identifies the fields as follows:

a. If three digits are present, the routine places the binary equivalent into the subscriber code field
and supplies 1 bits in all other fields.

b. If five digits are present, the routine places the binary equivalent of the first three digits into the
subscriber code field and the binary equivalent of the last two digits into the party line code field,
and supplies 1 bits in the other two fields.

c. If six digits are present, the routine places the binary equivalent of the first three digits into the
exchange code field and the binary equivalent of the last three digits into the subscriber code field,
and supplies 1 bits in the other two fields. '

d. If eight digits are present, the routine places the binary equivalent of the first three digits into the
exchange code field, the binary equivalent of the second three digits into the subscriber code field,
and the binary equivalent of the last two digits into the party line code field. The routine supplies
1 bits in the area code field. »

e. If nine digits are present, the routine places the binary equivalent of the first three digits into the
area code field, the binary equivalent of the second three digits into the exchange code field, and the
binary equivalent of the last three digits into the subscriber code field. The routine supplies 1 bits
in the party line code field.

f.- If 11 digits are present, the routine placesthe binary equivalent of the first three digits into the area
code field, the binary equivalent of the second three digits into the exchange code field, the binary
equivalent of the thirdthree digits into the subscriber code field, and the binary equivalent of the last
two digits into the party line code field.

Because of this interpretation of the input, it is possible for the binary C-number returned by the con-
version routine to require correction,

3.3.4.2 Binary to ASCII
This conversion routine converts a binary C-number to an equivalent ASCII C-number. This allows

restoration of the C-number in ASCII code to include in a message or report. The input format is that
used by routing service, which remains in the routing service output.
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3.4 PROGRAM FUNCTIONS

The program functions are the relocatable program loader, object text address adjustment routine, the
set channel trap entry point routine, and four routines that control a timer, All routines are re-entrant
and reside in common core..

3.4.1 Relocatable Program Loader

This routine is a utility function that loads an object program in relocatable format into core at any
desired location. The routine uses the file transfer commands to read the program, and adjusts ad-
dresses to the core area in which it is placed. Application programs use the loader to load subsequent
program phases.

3.4.2 Object Text Address Adjustment

This routine is a utility function that adjusts relocatable addresses in an object program as required
for the core area in which it resides. An application program uses this routine after directly reading
object text into core. If an application program uses the relocatable program loader, the loader calls
this routine automatically.

3.4.3 Set Channel Trap Entry Point

This routine accepts the address of an entry point to an appropriate trapped op code routine and enables
transfer of control to that routine whenatrapped op code interrupt occurs. Thetrappedop code routine
must reside in the same channel as the applications program. An application program containing
trapped op codes must use this routine and must include a routine to execute those codes.

3.4.4 Timer 1

An application program can use timer 1 totime any operation for which the 2.4 ms period of that timer
is appropriate. Timer 1 is activated by the declare timer 1 entry point routine, and controlled by the
reset/start timer 1 routine, the stop timer 1 routine, and the start timer 1 routine.

3.4.4.1 Declare Channel Timer 1 Entry Point

This routine stores the address of an entrypoint within core space of the invoking channel to which con-
trol is to be transferred when a timer 1 interrupt occurs. An option of this routine initiates the reset/
start timer 1 routine as this routine completes. An application program that utilizes timer 1 must
use this routine and must include a timer 1 interrupt routine,

3.4.4.2 Reset/Start Timer 1

This routine resets timer 1 to zero and starts the timer. In the event 'no entry point is specified for
the interrupt, the reset/start timer 1 instruction is ignored.

3.4.4.3 Stop Timer 1 ’

This routine inhibits timing by timer 1. In the event no entry point is specified for the interrupt, the
stop timer 1 instruction is ignored.

3.4.4.4 Start Timer 1

This routine causes timer 1 to resume timing if it was stopped and complete the unfinished portion of
the 2.4-ms cycle. The start timer 1instructionis ignored if no entry point for the interrupt is specified.
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3.5 OPERATIONS CONTROL ENTRIES

Operations control program allocates time to the processing channels defined for a particular processor.
This program, a generalized table drivenprogram, maintainstwo pointers to provide identification of the
channel presently using the computer time and the lowest core location of the channel.

The operations control entries are channel disconnect busy, channel disconnect checkpoint, channel
normal completion, and channel abnormal completion,

3.5.1 Channel Disconnect Busy

The channel disconnect busy entry to operations control allows an application program to suspend its
execution until an input/output operation completes. The user specifies the device control message
chain for the operation, and operations control returns control at the instruction following the exit when
the operation has completed.

3.5.2 Channel Disconnect Checkpoint

The channel disconnect checkpoint entry to operations control allows an applications program to sus-
pend its execution for the remainder of the channel time period. Operations control returns control
at the instruction following the exit, when the next time period for that channel begins.

3.5.3 Channel Normal Completion

The application program uses the normal completion entry to operations control as its normal ter-
mination. The operations control completion routine sends the program return service message to
control program service and transfers control to the initiation routine, which installs another program
in the channel. ‘

3.5.4 Channel Abnormal Completion
The application program uses the abnormal completion to operations control when an abnormal ter-
mination occurs. The user can identify various abnormal conditions. The operations control abnormal

completion routine sends the abnormal return service message to control program service, and trans-
fers control to the initiation routine, which installs another program in the channel.
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common functions interfaces

4.1 FILE TRANSFER SERVICE
4.1.1 Input Disc File

4.1.1.1 Open Input Disc File
4.1.1.1.1 Calling Sequence

The calling sequence for the common function to open an input file of disc storage is shown in the
following example.

OPERATION
NAME AND OPERAND
CONDITION

12 3 4 5 6 7 8910 1112 13 14}15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

L|DX 2|, lAD[D[RIe| [oF| |F[T] lcMlD] [PlAlc|KE]T]
BIRILIP| | |20

B EXICEPTIOIN RETURN

ARR NORMAL [R[ET/URIN

Registers 1 and 2 are saved; registers 3, A, and B are not saved.

4.1.1.1.2 Input Parameters

The file transfer command packet consists of four words. In the first two words, the user specifies
options and addresses for the operation. Bit 0 of the first word must be a 0. Bit 1 specifies the chain
of device control messages in which the message for this operation is placed. A 0 indicates chain 1,
and a 1 indicates chain 2. In bit 2, a 1 specifies a work file, and a 0 specifies a program input file,
A 1 in bit 5 inhibits documenting the file. Bits 6 and 7 must be zeros. Bits 8through 12 of the first word
specify the length, in words, of a core area to be used for building a file linkage block. A length of four
words, to provide three levels of connector cells, is recommended. Bits 13through 15 contain the item
length indicator. This refers to the length of the item to be read from a low-level connector cell.
Table 4-1 shows the item lengths, in bytes, corresponding to the values in these bit positions.
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Table 4-1, Item Length

FIELD VALUE ITEM LENGTH (BYTES)
0 2

1 4

2 8

3 16

4 32

5 64

6 128

7 256

The address of the file linkage block is in bits 16 through 31 of word 0. Bits Othrough 15 of word 1 contain
the address of a data control word describing a connector cellarea. Bits 16through 31 of word 1 contain
the address of the input list item in the program status record for a program input file or the address
of the output file identification packet for a work file. The first two words of the output file identifi-
cation packet are compatible in content and format with the input list item. These addresses are in the
16-bit word address format.

The following is .an example of typical coding for a file transfer packet, named FTPAC. It refers to a
documented program file. The device control message will be placed in chain 2, The file linkage block
bin area is four words long, and the low-level connector cell item length is 4 bytes. The file linkage
block is FLBR and the data control word is DCWA. The input list item is the thirty-second word of the
program status record, PROG,

OPERATION
NAME AND OPERAND
CONDITION
12 3 4 5 6 7 8F910 1112 13 14[15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
FITIPIAIC D|F 8|/[B|'|o]I l0ojo|oolo], |51/14, |3]/]1],|!|6|/IFILBR|. W

D|F 1|16|/DIC WA Wi ,|16]/[PRIE|G|. W+]|3[1
DIF 1Os 1y 2

The data control word indicated by DCWA refers to an area of core for connector cells. The first bit
is 'a 1, indicating that there is only one data control word in these operations. The next four bits are
zeros. The length field specifies the length of connector cells. The area address is in word address
format.
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OPERATION
NAME AND OPERAND
CONDITION

1 2 3 4 5 6 7 8]9]10 H 12 13 14]15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

DICWA DIC \[,JoL,loL,Io, 0], [3l2]. ICloNICE L. W

The resulting data control word calls for reading into a 32-word area designated CONCELL.,
4.1.1.1.3 Operation Status

The common function attempts to initiate the operation, and, if unsuccessful, returns control to the user
program at the exception return, Refer to paragraph 4.1.8.1 for details of exception returns. If the
common function successfully initiates the operation, control is returned at the normal return, The
operation continues simultaneously with execution of the user program. The contents of the file transfer
command packet reflect the status of the operation.

Word 0 | g A4[B; | SP 5 C| Dy E 5| Fog G 16
Word 1 A 16 B 16
DSW A1 Blchl E1 F1 G1 1SP1 I1 SP 3J1 Kl L1 SP2 M1 SPARE 11 N2
Csw  1AyB)CiP1E T H 9 I 16
Word 0
Field Definition
A 0 = Device control message chain 1

1 = Device control message chain 2

B 0 = Program file
1 = Work file
C 0 = Normal file

1 = File not to be documented
D Channel device control message chain specification
00 = Current channel
01 = S channel
10 = A channel

11 = B channel
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Field Definition
E Word length of file linkage block bin area
F Item length indicatbr (table 4-1)
G Core address for file linkage block
Word 1
Field Definition
A Address of data control word that describes a core area for connector cells
B Address of input list item

All fields of words 0 and 1 contain user-supplied information, -

Device Status Word

Field Definition

A Program retry

B Not ready

C Loop sync error

D Word sequence error

E Received data control bit S2
F Received data control bit S3
G Invalid command

H Malfunction

I Line overrun

J Check sum error

K Track verification error

L Invalid address

M Error indicator

Command status
00 = Successful completion

11 = Indirect command in error
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Channel Status Word

Field Definition
A Command completed
B 0 = Channel status word stored

1 = Channel status word not stored

C Timeout error

D Loop error

E Count error

F Initiate error

G Error

H Residual count - number of words notprocessedfrom area referred»to by terminated

data control word
I Address of data control word being processed at termination

At successful termination, field H contains zero and field I, the address of last data control word
plus one.

For details of error terminations, refer to paragraph 4.1.8.2.
4.1.1.2 Read Disc File Indirect
4.1.1.2.1 Calling Sequence

The calling sequence for the common function to read a cell of disc storage indirectly is shown in the
following example.

NAME OPEQQSION OPERAND
. CONDITION
1 2 3 4 5 6 7 81910 11 12 13 14]15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
L{Dx 2|,|ADDRS| [oF [F|T] [CMD| [PACKEET
BRLIP| | [28
B Elx|clE[P[T|I|o{N| REE[TURN
ANE NORMAL| REETUR|N

Registers 1 and 2 are saved. Registers 3, A, and B are not saved.
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4.1.1.2.2 Input Parameters

The file transfer command packet congists of four words. In the first two words the user specifies
options and addresses for the operatlon. Bit 0 of the first word must be 0. Bits 2 and 3 specify read

options, Zeros in those positions provide a sequential read operation. A 1 in bit 3 calls for reading the
first cell, the item parameter of which is equal to that in the command. A 1 in bit 2 calls for reading
the first cell having an item parameter that yields a non-zero result in an AND operation with that
of the command. Do not place ones in both positions. Bit4 specifies the use of bits 16 through 31 of word 1.
Bits 6 and 7 must be zeros. Bits 16 through 31 of the first word contain the address of the file linkage
block of the file. Bits 0 through 15 of the second word contain an address or zeros. If non-zero, the con-
tents is the word address of the data control word list that defines the core area into which data read is
stored. Zeros specify not to store data read. Bits 16 through 31 must contain a literal item parameter if
bit 4 of word 0 is 0. Bits 16 through 31 must contain the word address of a bin for low-level connector
cells, if bit 4 of word 0 is 1. The item parameter is placed in the second halfword of the bin. If the file
is selectively read, and selection is by the AND option, the item parameter must be restored after a
successful read.

If bit 4 of word O is a 1 indicating that this field is an address, and the field contains zeros, the file is
read sequentially,

Typical coding of a file transfer packet for an indirect read of a secondary storage file follows. The
packet name is FRDPKT, designed to read a file described in FLBRI1 selectively. The cells are se-
lected by equality of the item parameter with the literal TX. The data in selected cells is stored
according to a data control word list starting with RDCW1,

OPERATION '
NAME AND OPERAND
1 2 3 4 5 6 7 89 IOC(I)INl:)IIZTIIc;N 1411516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
FRD[PKT] | | [DF 8]/[B[']olo[o[1[o[o]o]o],]8]/]0], 16| /[FILIBIR]1]. W
DIF t|6|/RIDICWI . W, [1]6]Zlc [Tx["
Dlc 0,12

Fach data control word of the data control word list describes an area of core into which data read will
be placed. Bit 0 is a 1 to specify a single data control word or the last word of a list. Bit 1 is a 1 for
a data control word consisting of an address for chaining to another data control list. If bit 2 is set to 1,
the number of words specified in the count is skipped. Bit 3 is 0 for a read operation. If bit 4 is 1,
data is stored in decending sequence. Bits 7 through 15 contain the count of words to be transferred
to core. Bits 16 through 31 contain the core address of the first word of the area into which data is
transferred. If bit 1 contains a 1, the address is that of a data control word list to which to chain at the
end of the current list. The following is typical coding for a data control word list.

OPERATION
NAME AND OPERAND
CONDITION
12 3 4 5 6 7 819410 11 12 13 14115016 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4! 42 43 44 45
RIDlcW1 dcw | | [0],l0,]0],l0140],]2,|[PREIAMB|. W

) ] 9
Dlcw 0/,|04/0/4/0,10!,/50/8,|TIEIX|T|. W
DC l‘OQOQ‘OQOQZQFINow
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4.1.1.2.3 Operation Status

The common function attempts to initiate the operation, and,if unsuccessful, returns control to the user
program at the exception return. Refer to paragraph 4.1.8.1 for details of exception returns. If the
common function successfully initiates the operation, control is returned at the normal return. The
operation continues simultaneously with execution of the user program. The contents of the file transfer
command packet reflect the status of the operation.

Word 0|0 SP1 A 2B1 SP1 02 SPARE 8 D 16
Word 1 A 16 B 16
DSW A1 B1 ClDlElFl GIHISPIII SP 3 J1 K1 L1 SP2 M1 SPARE 11 N 9
CSw A1 B1 C1 DlElFl G1 H 9 I 16
Word 0
Field Definition
A 00 = Sequential read

01 = Search for equal item parameters

10 = Search for non-zero result of an AND of item parameters

11 = Not used
B 0 = Literal item parameter

1 = Field B of word 1 is the address of a bin for the item entry
C Channel device control message chain specification

00 = Current channel

01 = S channel

10 = A channel

11 = B channel

D Address of file linkage block
Word 1
Field Definition
A Address of data control word list. If zero, no data cell is read.
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Field Definition
B If field B of word 0 is zero, contains the literal item parameter. If field B of word 0 is
"1, contains the address of a bin into which the low level connector item is read. The
item parameter is the second half-word of the bin. A zero address provides se-
quential reading.
All fields of words 0 and 1 contain user-supplied information.

Device Status Word

Field Definition
A Program retry
B Not ready
C Loop sync error
D Word sequence error
E Received data control bit S2
F Received data control bit S3
G Invalid command
H Malfunction "
I Line overrun
J Check sum error
K Track verification error
L Invalid address
M Error indicator
Channel status
00 = Successful completion
11 = Indirect command error
Channel Status Word
Field Definition
A Command complete
B 0 = Channel status word stored at completion of transaction

1 = Channel status word not stored - error
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Field Definition.

C Timeout error

D Loop error

E Count error

F Initiate error

G Error

H Residual count. Number of words not processed from the area described in the

terminated data control word.

I Data control word address. Address of data control word being processed at termi-
nation.

A count of zero in field H and an address in field I one greater than that of the last data control
word indicate successful completion.

For details of error terminations, refer to paragraph 4.1.8.2
4.1.1.3 Read Disc File Direct
4.1.1.3.1 Calling Sequence

The calling sequence for the common function to read a cell of disc storage directly is shown in the
following example.

_OPERATION
AND

CONDITION

I 2 3 4 5 6 7 8]9/t0 11 1213 14]15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

LDX 2|, /ADDRIS| |oFF| CMD| [PIACKKE[T

NAME OPERAND

BRLP| | [2k4
B EXICE[PTION RETURN
T T INeRMALl RETIRN

Registers 1 and 2 are saved. Registers 3, A, and B are not saved.

4.1.1.3.2 Input Parameters
The file transfer command packet consists of four words. In the first two words the user specifies

options and addresses for the operation. Bit 0 of the first word must be 0. Bit 1 specifies the device
control message chain to be used. A 0 indicates chain 1 and a 1 indicates chain 2. Bits 6 through 9
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must be zeros. The disc zone identifier and loop 1 address from the input list of the program status
record are placed in bits 16 through 31. Bits 0 through 15 of word 1 contain the word address of a list
of data control words defining the core areas into which data is to be read. Bits 16 through 31 contain
cell location, from a connector cell item, the input list, or the output file identification packet.

The following is typical coding for afile transfer command packet, DRDPKT. The device control message
will be placed in chain 1, The right hand half-words of the first two words are initialized zero. Coding
must be provided to move the zone identifier and loop 1 address into the first word, and the cell lo-
cation into the second word, prior to executing the command at run time. The list of data control
words is named RDCW2.

vawe PN opERAND
I 2 3 4 5 6 7 81910 1112 13 14F15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
DRID|P[K|T] DIF 1lo|/|B| ’|0olo|oloiojololololal . 6| /l0], |1 6] /}x]»
D|F 1l6|/IRDlcW2]. Wi, | 1]6|/péx
DiC Olala2

Each data control word defines a core area into which data is read. Bit 0 is a 1 for a single-word list
or for the last word in a list. Bit 1 is a 1 when the word contains a chain address. If bit 2 contains a
1 data read by the device is not transferred to core. Bit 3 contains a 0 for a read operation, If bit 4 is
a 1, data is stored indescending sequence. Bits 7 through 15 contain a count of the number of words.
Bits 16 through 31 contain the word address of a core area for the data. If bit 1 is a 1, the address in
bits 16 through 31 is that of alist of data control words to which to chain at the completion of the current
list.

Typical coding of a data control word for a direct read operation follows. The cell size is 512 words.
The core area address is READIN,

OPERATION

NAME AND OPERAND
CONDITION
12 3 4 5 6 7 8910 Il 12 13 14]15{16 17 18 13 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
RD|CW[2 D(C(W 1190|9|0]4|9/4]0|4]5|1{2], [RIE|AID|I|N]|.

4.1.1.3.3 Operation Status

The common function attempts to initiate the operation, and if unsuccessful, returns control to the user
program at the exception return., Refer to paragraph 4.1.8.1 for details of exception returns. If the
common function successfully initiates the operation, control is returned at the normal return. The
operation continues simultaneously with execution of the user program.
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The contents of the file transfer command packet reflect the status of the operation.

Word 010 A1 SP 4 00 B 9 SPARE 6 C 8 D 8
qud 1 A 16 B 16
DSW A1 B1C1D1E1F1 GII-IISPII1 SP 3 J1K1L1 SP2M1 SPARE 1 N 9
Ccsw AIBICIDIEIFIGI H 9 1 16
Word 0
Field Definition
A 0 = Device control message chain 1

1 = Device control message chain 2
B Channel device control message chain specification
00 = Current channel
01 = S channel
10 = A channel

11 = B channel

C Zone identifier
D Loop 1 address of disc
Word 1
Field Definition
A Data control word list address
B Cell location

All fields of word 0 and 1 contain user-supplied information.

Device Status Word

Field Definition

A Program retry
B Not ready

C Loop sync error

4-11



.common functions interfaces

Field Definition

D ’ Word sequence error

E Received data control bit S2

F Received data control bit S3

G Invalid command

H Malfunction

I Line overrun

J Check sum error

K Track verification error

L Invalid address

M Error indicator

N Command status
00 = Successful completion
01 = Direct command - device status word error
10 = Direct command - channel status word error

Channel Status Word

Field Definition

A Command complete

B 0 = Channel status word stored
1 = Channel status word not stored

C Timeout error

D Loop error

E Count error

F Initiate error

G Error

H Residual count - number of words not processed from area described in terminated
data control word

I Word address of data control word being processed at termination

A count of zero in Field H and an address in Field I one greater than that of the last data control
word indicate successful completion.
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For details of error terminations, refer to paragraph 4.1.8,3
4.1.1.4 Close Input Disc File

The operation of closing an input file on disc makes the file status pointer of the program status record
available for another file. Its use is appropriate only when an input file is closed and another file is
to be opened. With this exception, closing input files is unnecessary.

4.1.1.4.1 Calling Sequence

The calling sequence for the common function to close an input file on disc storage is shown in the
following example. ‘

OPERATION
NAME AND OPERAND
CONDITION

12 3 4 5 6 7 8]9]10 1112 13 14}i5{16 17 18 19 20 2) 22 23 24 25 26 27 28 29 30 3! 32 33 34 35 36 37 38 39 40 41 42 43 44 45

LD|X ADDRS| [OF| [F|T| ICMD| [PACKKET

BRILIP
B

CEPTITON RETURN
RMalL| RIETLRN

Z mwin
Q X(Nvwe
c|A

Registers 1 and 2 are saved. Registers 3, A, and B are not saved.
4.1.1.4.2 Input Parameters

The file transfer command packet consists of four words. In the first two words the user specifies options
and addresses for the operation. Bit 0 of the first word must be 0. A 0 in bit 2 indicates a program file,
and a 1 in bit 2 indicates a work file. A 1 in bit 5 indicates that the file is not documented in the file
status pointer list. Bits 6 and 7 must be zeros. Bits 16 through 31 contain the word address of the file
linkage block.

The following coding for file transfer command packet CFTPAC is typical. The file is adocumented work
file defined in file linkage block FLBA,

OPERATION
NAME AND OPERAND
CONDITION
1 2 3 4 5 6 7 8910 1112 13 14}i5]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
cFTplalc] | | IDIF 8|/ '[old1lo[olololo],]8]/]d], [1]e]/][F|L.[BlA].

DIC 0lale3
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4.1.1.4.3 Operation Status

The common function attempts to initiate the operation, and, if unsuccessful, returns control to the user
program atthe exception return. Refer toparagraph4.1.8.1 for details of exception returns. If successful,
the common function returns control at the normal return. When the normal return occurs, the contents
of the file transfer command packet reflect the status of the completed operation.

Word 0 |0 |SP|A | SPB| C, SPARE 8 | D .
Word 1 SPARE 20
PARE
DSW SPA s0| A2
csw (A, SPARE 31
Word 0
Field Definition
A 0 = Program file
1 = Work file
B ' 0 = Normal file

1 = File is not documented in PSR file status pointer list
C Channel device control message chain specification

00 = Current channel

01 = S channel

10 = A channel

11 = B channel
D Core address of file linkage block

All fields of word O contain user-supplied information.

Device Status Word

Field | Definition

A Command status
00 = Successful completion

11 = Indirect command error
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Channel Status Word
Field Definition
A Command complete
For details of error terminations, refer to paragraph 4.1.8.2.
4.1.2 Output Disc File
4.1.2.1 Open Output Disc File
4.1.2.1.1 Calling Sequence

The calling sequence for the common function to open an output file of disc storage is shown in the
following example.

OPERATION
NAME AND OPERAND
CONDITION

12 3 4 5 6 7 89|10 1112 13 14]15{16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4l 42 43 44 45

LDIX 2/, |ADID[R|S| |o|F| |F|T| |CMD| [PA[CIKIET:
BRILP| | [2/0

B EXICE[PTII|ON RE[TIURN

olofs NORMAIL| RETURN

Registers 1 and 2 are saved; registers 3, A, and B are not saved.
4.1.2.1.2 Input Parameters

The file transfer command packet consists of four words. The user specifies options and addresses
for the operation in the first two words. Bit 0 of the first word, word 0, must be a 1. Bit 1 specifies
the device control message chain, 0 for chain 1 or 1 for chain 2. Bit 2 specifies the type of file, 0 for
a program file or 1 for a work file, If bit 5, is a 1, documenting the file in the program status record
file status pointer list is inhibited. Bits 6 and 7 must be zeros. Bits 8 through 12 specify the length of
the file linkage block in words. The recommended length, four words, allows three levels of connector
cells, Bits 13 through 15 contain the item length indicator, specifying the length of items in low-level
connector cells according to table 4-1, Bits 16 through 31 contain the word address of the file linkage
block area. Bits 0 through 15 of word 1 contain the word address of a data control word that defines the
core area for connector cells. Bits 16 through 31 contain the word address of a three word core bin in
which to build the file identification packet.

The following example shows typical coding for a file transfer command packet. With packet OUTPAC,
an open output file command opens an undocumented work file to be described in identification packet
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IDPAC. The operation utilizes chain 1 for device control messages. A file linkage block four words in
length is to be built at FLBW. Connector cells are manipulated with data control word DCWB.

NAME OPEgagION OPERAND
CONDITION
1 2 3 4 5 6 7 8]9J10 f1 12 I3 14]I15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
OUT[PIAIC D|F] 8|/|B|'|1|C[} |0[0]1 |0[0], |51/|4,]3]/|!|,|! |G|/|FILBM. W
D[F 16|/ DICWEB|. W ,|1|6|/|T DIPAIC| . W
D|F 0, |, |2

The data control word defines an area of core for transfer of data to or from a device. The data control
word for this operation refers to the area for connector cells. Bit 0 must be 1 since this word will
be used alone, Bits 1 and 2 must be zeros. Bit 3 must be a 1 and bit 4, a 0. Bits 7 through 15 contain
the word count of the data area. Bits 16 through 31 contain the word address of a connector cell bin in
core.

Coding for data control word DCWB follows. The connector cell bin is CCBIN, 32 words long.

OPERATION
A

NAME ND " OPERAND
CONDITION , v
I 2 3 4 5 6 7 8|9fio 1112 13 14[15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
DICWB pew | | [1],l00.l0,]1],l0,1312],|clcBITIN|. W

L

The indirect commands build anoutput file identificationpacket in a 3-word area. The open file operation
places the low-order sixteen bits of the absolute time word in the left hand half of the first word. The
right hand half of the word contains the cell allocation count of the highest level connector cell. It is
updated as the file is written, and completed when the file is closed. For a documented file, the open
file operation places a disc zone identifier in the left hand byte of word 1. Otherwise, the user must
place a cell size code in this byte, as follows:

X'00 128 byte cell
X'10 256 byte cell‘
X120 © 512 byte cell
X'30 2048 byfe cell

The open file operation places the loop 1 address in the second byte. The close file operation places
the disc cell address of the highest-level connector in the right hand halfword. The left hand half of the
third word contains user-supplied data-directing codes. The right hand half contains the disc cell count
of the file, which is maintained by the indirect commands.
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The following example shows coding for an output file identification packet for an undocumented file
of 32 word cells, The data directing codes, used only within the program, are X'CC23. The packet is
named IDPAC.

OPERATION
NAME AND OPERAND
CONDITION
I 2 3 4 5 6 7 819110 11 12 13 141i5]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
IDPAIC DC 36 %€
D|F 8/(x|'|0|0], |2/4|/ ¥
D|F 116]7/%| ' ICIC|2[3],|1]6]7 %%

4.1.2.1.3 Operation Status

The common function attempts to initiate the operation, and, if unsuccessful, returns control to the user
program atthe exception return. Refertoparagraph4.1.8.1 for details of exception returns. If successful,
the common function returns control at the normal return. When the normal return occurs, the contents
of thefiletransfer command packet reflect the status of the completed operation.

Word 0 |1 A1 B1 SP2 C1 D2 E 5 F 3 G 16
Word 1 A 16 B 16
DSW A 32
CSW A, SPARE 31
Word 0 -
Field Definition
A 0 = Device control message chain 1

1 = Device control message chain 2

B 0 = Program output file
1 = Output work file

C 0 = Normal file

1 = File not to be documented in program status record

D Channel device control message chain specification

00 = Current channel

01 = S channel
10 = A channel
11 = B channel
E Word length of core bin for file linkage block
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Field Definition
F Item length indicator for connector cell item (table 4-1)
G Word address of core bin for file linkage block
Word 1
Field  Definition
A Word address of data control word that defines a core bin for connector cells
B Word address of output file identification packet

The contents of words 0 and 1 are supplied by the user.
Device Status Word
The open output file operation places zeros in the device status word at completion.,
| Channel Status Word

Field A is set to one at completion of the open output file operation, resulting in the word becoming
a negative number.

4.1.2.2 Write Disc File Indirect

4.1.2.2.1 Calling Sequence

The following is an example of the calling sequence for the common function to write a cell on disc
indirectly.

OPEzATION

ND
CONDITION
1 2 3 4 5 6 7 81910 11 12 13 141516 17 18 I3 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

LIDX AD[DIRIS| |®F| IFIT| cmDl.| [PIACKET
BRILIP
B

NAME OPERAND

Z (MmN
Q [>€ |00 |

CEPTIION| RETURN
ETURN

Registers 1 and 2 are saved; registers 3, A, and B are not saved.

4.1.2.2.2 Input Parameters

The file transfer command packet consists of four words. In the first two words, the user specifies options
and addresses for the operation. Bit 0 of the first word, word 0, must be a 1. A 0 in bit 4 specifies that
the right half of word 1 contains a literal item parameter. A 1 in bit 4 specifies that the right half of
word 1 contains the word address of the item to be placed in low level connector cells. Bits 6 and 7
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of word 0 must be zeros. Bits 16 through 31 contain the word address of the file linkage block. Bits
0 through 15 of word 1 can contain either a word address or zeros, The address is that of the data control
word list describing the core cell containing the data to be written, If zeros are present, no data is
written and a null item entry is placed in the low-level connector cell, Bits 16 through 31 of word 1
contain the literal item parameter for the cellunless bit 4 of word 0 is a 1. In that case, an item contain-
ing additional user-supplied information is indicated, and the word address of the item is placed in
bits 16 through 31 of word 1.

When the connector cell item is supplied by the user, the item length is specified in the file transfer
command packet for the open file operation. The write operation places the disc cell address in the first
halfword. The second halfword is the item parameter. The remainder of the item contains any type of
identification data, or other data, which an application requires.

The following coding represents typical coding of a file transfer command packet, named FTW. The
literal item parameter is PR and the file linkage block is FLBW. The data control word list is DCWC.

NAME OPEzﬁgION OPERAND
CONDITION
1 2 3 4 5 6 7 8)19/)10 11 12 13 141516 17 18 {3 20 21 22 23 24 25 26 27 28 23 30 31 32 33 34 35 36 37 38 39 40 4l 42 43 44 45
TIW D|F 8///B'10/0/0|0/000|,8!70],!116|/]F|L BW.
DIF | 6/ DlCWC!. W, |116/¢ PR
DC Ol4[22

The data control word list defines the data to be written. Bit 0 of each data control word is a 1 for a
single-word list or the last word of a list. Bit 1 is a 1 when a word contains the address of another list
to which to chain at the end of the current list, Bit 2 is a 1 to cause zeros to be written, Bit 3 isa l
for a write operation. If bit 4 is a 1, the data is written in descending address sequence. The count in
bits 7 through 15 specifies the number of words to be written. This count is the number of words in the
core bin specified in bits 16 through 31, or the number of words of zeros if bit 2 is 1. Bits 16 through

31 contain the word address of a core bin that contains the data to be written, or a chain address if
bit 1is 1.

The following is typical coding for a data control word list. Data from four areas of core are placed in
a single cell on disc. The name of the list is DWCW.

OPERATION
AND

NAME OPERAND
CONDITION
12 3 4 5 6 7 8J9[t0o 11 12 13 14]15{16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4l 42 43 44 45
Dciwic D]clw 0[,l0l.]0.]11 |ol.]2].]HIE[AD|ER
DI _| | [0]a/0[a[0][1],[0],] 1[0} RIEC]]
DCW DQOQOQ,QOQ’O’RECZ
DlC 11,100,100, 1],|0[.]1]0,[RIElc|3
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4.1.2.2.3 Operation Status

The common function attempts to initiate the operation, and, if unsuccessful, returns control to the user
program at the exception return. Refer to paragaaph 4.1.8.1 for details of exception returns. If the
common function successfully initiates the operation, control is returned at the normal return. The
operation continues simultaneously with execution of the user program. The contents of the file transfer
command packet reflect the status of the operation,

Word 0 |1 SP 3 A1 SP1 B2 SPARE 8 C 16
Word 1 A 16 B 16
DSW A1 B1 01 DIEI F1 GIHISPIII SP 3 J1 K1 L1 SP2M1 SPARE 11 N2
CSW |A4/B1C1P1[E1[F 1% H 9 I 16
Word 0
Field Definition
A 0 = Literal item parameter in field B of word 1
1 = Item bin address in field B of word 1
B Channel device control message chain specification
00 = Current channel
01 =S channel
10 = A channel
11 = B channel
C ' Address of file linkage block
Word 1
Field Definition
A Address of data control word list, or zeros if no data is to be written
B Literal item paraméter if field A of word 0 contains 0

Address of low level connector cell item in core if field A of word 0 contains 1

All fields of words 0 and 1 contain user-supplied information.
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Device Status Word
Definition
Program retry
Not ready
Loop sync error
Word sequence error
Received data control bit S2
Received data control bit S3
Invalid command
Malfunction
Line overrun
Check sum error
Track verification error
Invalid address
Error indicator
Command status
00 = Command completed successfully

11 = Indirect command in error

Channel Status Word

Definition

Channel completion

0 = Channel status word stored

1 = Channel status word not stored
Timeout error

Loop error

Count error

Initiate error

Error

common functions interfaces
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Field Definition

H Residual count - number of words not processed of area described in terminated
data control word

I Address of data control word being processed at termination

A count of zeroinfield H, and an address in field I one greater than that of the last data control word
indicates successful completlon.

For details of error terminations, refer to paragraph 4.1.8,2
4.1.2.3 Write Disc File Direct
4.1.2.3.1 Calling Sequence

The following is an example of the calling sequence to write a cell of a disc file directly.

OPERATION
NAME AND OPERAND
CONDITION

L[D[X 2|.|ADID[R/S| |6iF| IFITI.| [ciMD[. | [PlAICIKIE[T
BRLLIP | 214 |
B EXCEPTIIE

NIGRMAL| R

ETURN
RIN

= (>

N
EIT

Registers 1 and 2 are saved; registers 3, A, and B are not saved.

4.1.2.3.2 Input Parameters

The file transfer command packet consists of four words. The user specifies options and addresses
in the first two words. Bit 0 of the first word, word 0, must be a 1. Bit 1 specifies the chain of device
control messages to be used. A 0 specifies chain 1 and a 1 specifies chain 2, If a 0 is placed in bit 4,
the right half of word 1 contains the cell location. If this bit is a 1, the cell allocator places a cell
location in the right half of word 1. Bit 5 only has significance if bit 4 is a 1, and in that case, controls
storage of thecell allocation count. Ifbit5 is a 1, the cell allocation count is placed in the cell header and
incremented by one. If bit 5 is a 0, the cell allocation count is omitted and is not changed. Bits 6 and 7
must be zeros. Bits 16 through 23 contain the zone identifier. Bits 24 through 31 contain the loop 1 ad~
dress. Bits 0 through 15 of word 1 contain the word address of a list of data control wordsthatdescribe
the core bin containing the data tobe written. Bits 16 through 31 contain the cell location, supplied by the
user, or inserted by the allocator, as specified in bit 4 of word 0.

The following coding example shows coding foratypical file transfer command packet, DWPKT. The de-
vice control messageistobeplacedinchain 1, and cell allocation and cell allocation count are requested.
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Other coding places the zone identifier and loop 1 address in the right half of word 0 prior to execution
at run time. The data control word list is DCWDW,

OPERATION
NAME AND OPERAND
CONDITION

5 10 1112 13 14 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
T D|F 8[/[B['[1]oo[o]1]1]0]0].|8]/]0],[1]6]/x|%

D|F 1é]/ID|CWDIWL. W[, (1 {617 %%
D|C 0,ls2

o
~
©
7]
o

.

The data control word list consists of one or more data control words describing a core area containing
data tobe written. Bit 0 of a word is a 1 if it is the only word, or the last word in the list. If bit 1 is a 1,
the data control word contains a chain address. Bit 2 is set to 1 to cause zeros to be written. Bit 3 is
a 1 for a write operation, If bit 4 is a 1, data is written from addresses indescending sequence. Bits 7
through 15 contain the count of the number of words of data to be written, or the number of words of
zeros to be written ifbit2isa 1, Bits 16 through 31 contain a word address of an area of core containing
data to be written, or of another listto which to chain at the completion of this list, if bit 1 is a 1.

The following coding example shows a single data control word to write a 32-word cell from an area
named OUTCELL.

OPERATION
AND

CONDITION

10 1112 13 14 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

DlcwipW T 1| Iplem T 1 VI, 1el,[ol, [11,]el, [3l2], lelulT]e[ElLIL]. [W

OPERAND

o
o
~
@
©
o

4.1.2.3.3 Operation Status

The common function attempts to initiate the operation, and, if unsucessful, returns control to the user
program at the exception return. Refer to paragraph 4.1.8.1 for details of exception returns. If the
common function successfully initiates the operation, control is returned at the normal return. The op-
eration continues simultaneously with execution of the user program. The contents of the file transfer
command packet reflect the status of the operation.

Word 0 | 1 A1 SP2B1C1 00 D2 SPARE 6 E 8 F 8
Word 1 A 16 B 16
DSW A1 B1 C1 D1 E1 F1 G1 H1 SPII1 SP 3 J1 K1 L1 SP 2M1 SPARE 11 N 9
Csw A1B1C1D1E1F1G1 H 9 I 16
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Word 0

Field Definition
A 0 = Device control message chain 1

1 = Device control message chain 2
B 0 = Field B of word 1 contains a cell location

1 = Allocator places cell location in field B of wofd 1
C If field B contains 0, spare

If field B contains 1

0 =Do nof store cell allocation count in header

1 = Store cell allocation count in header and increment count
D Channel Device Control Message Chain Specification

00 = Current channel

01 =S channel

10 = A channel

11 = B channel

E Zone identifier

F Loop 1 address

Word 1
Field Definition
A Word address of data control word list
B . Cell loéation

All fields of word O and field A of word 1 contain user-supplied information. Error routines overlay
the user-supplied cell location with the cell location actually used.

Device Status Word

Field Definition

A Program retry

B Not ready

C Loop sync error

D Word sequence error
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Field

=

0!

ooQ

I

Definition

Received data control bit S1

Received data control bit S2

Invalid command

Malfunction

Line overrun

Check sum error

Track verification error

Invalid address

Error indicator

Command status

00 = Successful completion

01 = Error in device status word

10 = Error in channel status word
Channel Status Word

Definition

Command completed

0 = Channel status word stored

1 = Channel status word not stored

Timeout error

Loop error

Count error

Initiate error

Error

common functions interfaces

Residual count - number of words of the terminated data control word area, not pro-

cessed at termination

Word address of terminating data control word

A count of zero in field H and an address in Field I one greater than that of the last data control word
indicates successful completion.

For details of error terminations, refer to paragraph 4.1.8.2.
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4.1.2.4 Close Output Disc File

4.1.24.1 Calling Sequence

The calling sequence for the common function to close an output disc file is shown in the following
example.

OPERATION
NAME AND OPERAND
CONDITION

12 3 4 5 6 7 8]9]10 11 12 13 14]15[16 |7 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4l 42 43 44 45

L|DIX 2/, |AD|DRIS| |&F| |F|T| ICMD|.| [PIAICIKIEIT
BRILP| | B2

B EXICEPTIIIGIN RE[TURN

ele N@RMAIL| RIET|URN

Regiéters 1 and 2 are saved; registers 3, A and B are not saved.

4.1.2.4.2 Input Parameters

The file transfer command packet consists of four words. In the first two words the user specifies
options and addresses for the operation. Bit 0 of word 0 must be a 1. Bit 2 specifies the type of file.
A 0 specifies the program output file and a 1 specifies a work file. A 1 in bit 5 indicates that the file
is not documented in the program status record file status pointer lists. Bits 6 and 7 must be zeros.
Bits 16 through 31 contain the word address of the file linkage block.

The following is an example of coding afile transfer command packet FTPK for closing an undocumented
output work file defined in file linkage block FLBW3,

OPERATION
NAME AND OPERAND
CONDITION
12 3 4 5 6 7 81910 11 12 13 14]15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4i 42 43 44 45
FiT|PK DIF 8l/B|'|1]0]10[0]1]0]0],|8|/|0],|1|6|/|F|LBW3|. W
Dlc ¥¥505[3
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4.1.24.3 Operation Status

The common function attempts to initiate the operation, and, if unsuccessful, returns control to the user
program at the exception return. Refer to paragraph 4.1.8.1 for details of exception returns. If the
common function successfully initiates the operation, control is returned at the normal return. The
operation continues simultaneously with execution of the user program. The contents of the file transfer
command packet reflect the status of the operation.

Word 0 |1 SP1 A1 SP2 B1 C 2 SPARE 8 D 16
Word 1
or SPARE 39
DSW A1 B1C1D1 E1 F1 GIHISPIII SP 3 J1K1 L1 SP 2M1 SPARE 1 N2
CSwW A1 B1C1D1 E1 F1 G1 H 9 I 16
Word 0
Field Definition
A 0 = Program file
1 = Work file
B 0 = Normal file

1 = File is not documented in program status record file status pointer list
C Channel device control message chain specification

00 = Current channel

01 = S channel

10 = A channel

11 = B channel
D Word address of file linkage block

All fields of word O contain user-supplied information,

Device Status Word
Field Definition

A Program retry
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Field

moQ +H B o o W

—

Field

Definition

Not ready

Loop sync error

Word sequénce érror
Received data control bit S2
Received data control bits S3
Invalid corﬁmand
Malfunction

Line overrun

Check sum error

Track verification error
Invalid address

Error indicator

Command status

00 = Successful completion

11 = Indirect command in error

Channel Status Word
Definition
Command completed
0 = Channel status word stored
1 = Channel status word not stored
Timeout error
TDX error
Count error
Initiate error

Error
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Field Definition

H Residual count - the number of words of the area described in the terminated data
control word remaining unprocessed at termination

I The word address of the data control word being processed at termination

A count of zero in field H and an address in field I one greater than that of the last data control word
indicates successful completion.

For details of error terminations, refer to paragraph 4.1.8.2

4.1.3 Input Tape File

4.1.3.1 Open Input Tape File

4.1.3.1.1 Calling Sequence

The calling sequence for the common function that opens an input tape file is shown in the following
example, '

‘ OPERATION
NAME AND OPERAND
CONDITION

12 3 4 5 6 7 8|9]10 1112 13 14]15[16 I7 18 19 20 21 22 23 24 25 26 27 28 29 30 3t 32 33 34 35 36 37 38 39 40 41 42 43 44 45

LD|X 2/, |AD|DRIS| |61F| |FIT| CIMD [PAICKIEIT
BIRILIP| | (2|0

B EXICIE[P[TIT|EIN RE|T|URN

NIGRMAL| RIETURN

Registers 1 and 2 are saved; registers 3, A, and B are not saved.

4.1.3.1.2 Input Parameters

The file transfer command packet consists of four words. In the first two words, the user specifies
options and addresses for the operation. Bit 0 of the first word, word 0, must be 0. Bit 1 specifies the
chain in which this operation places the device control message. A 0 specifies chain 1 and a 1 specifies
chain 2. Bit 2 specifies the type of file. A 0 indicates a program input file and a 1 indicates a work
file that must be a single reel file. If bit 4 is 0, the tape is positioned to read the first record past the
header without verifying the header, A 1 in bit 4 provides header verification. The tape is positioned
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at the load point. A 1 in bit 5 inhibits documenting the file. Bits 6 and 7 must be zeros. Bits 8 through
12 contain the word length of a bin for the file linkage block. A length of six is recommended. Bits
13 through 15 specify the length of items in the low level connector cells to be transferred, as shown in
table 4-1. Bits 16 through 31 contain the word address of the file linkage block. Bits 0 through 15 of
word 1 contain the word address of a data control word that refers to a bin for connector cells, Bits 16
through 31 contain the word address of aread packet in the device acquisition and control service output
file that refers to the file.

The following coding example is typical of coding for a file transfer command packet to open tape input
file described in the first read packet, starting at the fourth word of ALFILE. It is a work input file
consisting of one reel, which is not to be documented. The device control messages will use chain 2,
and the device control word is DCWT, The file linkage block, six words long, is named FLBR, and low-
level connector cell items are 8 bytes long. The reel header is to be verified, and the packetis named
TRPAC.

NAME OPE:SE'ON OPERAND
CONDITION
I 2 3 4 5 6 7 81910 11 12 13 14]15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
TR[PlAlC D|F) [8l7B]'|o[t[V[{[1[1]o]o]s5]/|6], 13|712],]1|G|/[F|L[BR|. W
ID|F |G|/ DICWIT|. M, [} |6|/|AlL [FIIILIE]. Wt|2
DiC 10l4 |y 2

The data control word that refers to an area for connector cells has a 1 in bit 0, and zeros in bits 1
through 4. Bits 7 through 15 contain the connector cell length, in words. The right half word contains
the word address of the connector cell area.

The following is an example of coding for a data control word. The word, named DCWT, refers to a 512-
word area named CONN, '

OPERATION
NAME AND OPERAND
CONDITION
1 2 3 4 5 6 7 8J9010 1112 13 141516 17 18 19 20 2f 22 23 24 25 26 27 28 29 30 3| 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Dlew[T Dlclw 1[I0l [ol. ol lol . Is[ ]2, IcleININ]. W

The read packet is a part of an outputfile fromdevice acquisition and control service. In order to read
a tape file, data acquisition and control service must request mounting of the first reel of the file,
assign a working channel to the tape unit on which the reel is mounted, and write an output file containing
allocation information., This file is an input to the program and the user must read the file and extract
or address the data. The read packets follow a 3-word file header, as described in paragraph 1.5.2.
The following is the format for the read packet for the open input file operation.
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Word 0 A 16 B 16
Word1 | 1/000 A 12(0 00 000 000000GOOO 1
Word 2 A 8 B 8 Cc 8 D 8
Word 3 ALBICID1E1F1G1H1I1 JIKIL M1N1°1P1Q1R1S1 T2 U1V1W1X1Y1 Z 4 SP2
Word4 |0 0 0 0 00O OO OOOOUOOTU OO A 16
Word 5 A1 B 3 C 12 D 16
Word 6 A 16 B 16
Word 7 | 1 A 7 B 8 C 16
Words 0 and 1 are the entry header.
Word 0
Field Definition
A User-supplied protection key
B ' User-supplied protection key
Word 1
Field Definition
A Entry length in bytes:

32 for multireel file or single-reel file with connector cell structure on disc.
24 for single-reel file without connector cell structure on disc

Words 2 and 3 contain device parameters.

Word 2
Field Definition
A Device party line address
B Device type X'50
C Loop 1 address of device
D Loop 2 address of device
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Word 3
Field Definition
A Program retry
B ‘ Not ready
C Loop sync error
D Word sequence error
E Received data control bit S2
F Received data control bit 83
- G Invalid command
H Tape unit malfunction
I Control unit busy
Jd Line overrun
K End of file
L Data format error
M Character parity error
N Record parity error
(0] Read-after-write skew check
P Tape unit in write
Q Write enable
R Tape movement
S Error interrupt
T Byte count |
U 7 channel tape unit
v Non-return-to-zero, change-on-1 mode
w Tape at load point
X Cyclic redundancy check error
Y Correctable error
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Field Definition
Z Channel in error
Fields X-Z are zeros for 7-channel tape.

‘Words 4 and 5 contain mounted reel parameters.

Word 4
Field Definition
A Reel key number from reel header
Word 5
Field Definition
A 1 = reel includes connector file
B Item length indicator (table 4-1)
C Length of data cells in bytes, 128, 256, 512, or 2048
D Time halfword from reel header
Words 6 and 7 are the tape file identifier.
Word 6
Field Definition
A Time halfword of high-level connector cell protection key
B Cell allocation count of high-level connector cell or reels list
Word 7
Field Definition
A Disc zone parameter-connector or reels list cell
B Loop 1 address of disc
C Cell address of high-level connector or reels list cell

4.1.3.1.3 Operation Status
The common function attempts to initiate the operation, and, if unsuccessful, returns control to the user

program at the exception return. Refer toparagraph4.1.8.1 for details of exception returns, If the common
function successfully initiates the operation, control is returned at the normal return. The operation
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continues simultaneously with execution of the user program. The contents of the file transfer command
packet reflect the status of the operation.

Word 0 |0 }A |B.SP,C.D.| E F G H

Word 1 A 16 B 16

DSW A1B1C1D1E1F1G1H1 IIJIKILI}MINqOIPIQIRISI T2 U1V1W1X1Y1 Z 4 AA2

CSw A1B1C1D1E1F1G1 H 9 o 1 16
Word 0
Field Definition
A 0 = Device control message chain 1

1 = Device control message chain 2

B 0 = Program file
1 = Work file
C 0 = Header verify inhibit

1 = Header verify enable
D 0 = Documented file
1 = Non-documented file

E Channel device control message chain specification

00 = Current channel
01 = S channel
10 = A channel

11 = B channel

F Word length of file linkage block bin
G Item length indicator

H Word address of file linkage block
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Word 1
Field Definition
A Word address of data control word describing connector cell bin
B Word address of read packet

All fields of words 0 and 1 contain user supplied information.

Device Status Word

Field Definition

A Program retry

B Not ready

C Loop sync error

D Word sequence error

E Received data control bit S2
F Received data control bit S3
G Invalid command

H Tape unit malfunction

I Control unit busy

J Line overrun

K End of file

L Data format error

M Character parity error

N Record parity error

O Read-after-write skew check
P Tape unit in write

Q Write enable

R Tape movement

S Error interrupt

T Byte count

U 7-channel tape unit
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Field Definition

A% Non return to zero, change on 1 mode
w Load point

X Cyclic redundancy check error

Y Correctable error

zZ Channel in error

AA Command status

00 = Successful completion
11 = Indirect command error
Fields X-Z contain zeros for 7-channel operation.

Channel Status Word

Field Definition
A Command completed
B 0 = Channel status word stored

1 = Channel status word not stored

C Timeout error

D Loop error

E Count error

F Initiate error

G Error

H Residual count - number of words not processed from area referred to in terminated
data control word

I Word address of terminated data control word

At successful completion, field H contains a count of zero and field I contains the word address of
the last data control word, plus one.

For details of error terminations, refer to paragraph 4.1.8.2

4.1.3.2 Read Tape File Indirect

4.1.3.2.1 Calling Sequence

The following example shows the calling sequence for the common function that reads a tape file cell

indirectly.
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OPERATION
NAME AND OPERAND
CONDITION

LIDX 2
BIRLP| | |2
B E

N

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

ADDRS| @F| [FIT| [CMD| [PA|ICKIEIT

>

E|PTIL

C E[TURIN
RMIAIL

R X ™M

N
E

o QR
[l

Registers 1 and 2 are saved; registers 3, A, and B are not saved.

4.1.3.2.2 Input Parameters

The file transfer command packet consists of four words. In the first two words, the user specifies
options and addresses for the operation. Bits 0 and 2 of the first word, word 0, must be zeros. If bit
3 is a 0, the next sequential data cell is read. When bit 3 is a 1, a cell is read if the item parameters
of the command and the low-level connector cell item prefixed to the data cell are equal. Bit 4 speci-
fies the location of the command item parameter. Bits 6 and 7 must be zeros. Bits 16 through 31
contain the word address of the file linkage block. Bits 0 through 15 of word 1 contain a word address
or zeros. The address is that of a data control word list describing the input area. If zeros are placed
in this field, data cells are not read into core. Bits 16 through 31 can contain a literal item para-
meter, a word address, or zeros. If bit 4 of word O is a 0, place the literal item parameter in bits
16 through 31. If bit 4 of word 0 is a 1, place the word address of a connector cell item bin in bits
16 through 31, and the item parameter in the second halfword of that bin. An address of zeros results
in sequential reading of the file.

The following is an example of coding for a file transfer command packet to read a tape file described
in file linkage block FLBRT selectively, on the basis of equality with a literal item parameter
B'0000000010101111. The data control word list is DCW. The packet is named FTPT3.

OPERATION

NAME CON?)T!T)ION OPERAND
) 2 3 4 5 .6 7 8]9([10 11-12 13 14]15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4l 42 43 44 45
FlTlPlr]2 D|F 8|/|B| '|ojojo] )|o|o|oj0}, |8|/ 0], |1 |G|/ |F|LBIR[T|. W
DIF | |6/ DICIW|. W4|! |6}/ B]' |o[0|o[e[0A 0| o(1 o]l LI
D|C ols[s[2

The data control word list consists of one or more data control words describing the core bin into which
the data is placed. Bit 0 is a 1 in the 1ast word of a list, or in a single word. Bit 1 is a 1 when the word
contains a chain address. If bit 2 is a 1, data is skipped. Bit 3 is zero for a read operation. If bit
4 is a 1, data is read into addresses in descending sequence. Bits 7 through 15 must contain the count
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of words to be read or skipped. Bits 16 through 31 must contain the word address of the core bin into
which data is read or the word address of another data control word list,

The following is an example of coding of a data control word for reading a file bin RECIN. The data control
word name is DCWT.

OPERATION
NAME AND OPERAND
CONDITION .
I 2 3 4 5 6 7 819110 11 12 13 1415]16 17 I8 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
DlcwT DiCW ol.l0.]0.[0.]0.15]1 2], |RIE[c|TIN].|W

4.1.3.2.3 Operation Status

The common function attempts to initiate the operation, and, if unsuccessful, returns control to the user
program at the exception return. Refer to paragraph4.1.8.1 for details of exception returns. If the com-
mon function successfully initiates the operation, control is returned at the normal return. The operation
continues simultaneously with execution of the user program. The contents of the file transfer command
packet reflect the status of the operation.

Word 0 | O SP1 A2 BISPI C 9 SPARE 8 D 16
Word 1 o A 16 B 16
DSW  |Ay/B;|CyID;|E|F |G Hy| 1| Jy|K Ly MyING 04 Py QRIS | T o [U\VyW) X, 1Y) 2 | AA,
CSW  1A41B4|C1P1[E4[F1|Cq H 9 I 16
Word 0
Field Definition
A Read Mode

00 = Seq'uential‘read
01 = Selective read, selecting cells withitem parameters equal to that specified
10, 11 = Not used

B 0 = Literal item parameter in field B of word 1

1 = Low level connector cell item bin contains item parameter
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Definition

Channel device control message chain specification
00 = Current channel

01 =S channel

10 = A channel

11 = B channel

Word address of file linkage block

Word 1

Definition

Word address of a data control word listthat describes the core area into which data
is read, or zeros to inhibit transfer of data to core

Literal item parameter, when field B of word 0 is 0 - if field B of word 0 is 1, the
word address of the low-level connector cell bin, or zeros

Device Status Word

Definition

Program retry

Not ready

Loop sync error

Word sequence error
Received data control bit S2
Received data control bit S3
Invalid command

Tape unit malfunction
Control unit busy

Line overrun

End of file

Data format error
Character parity error

Record parity error
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Field Definition

o Read-after-write skew check

P Tape unit in write

Q Write enable

R Tape movement

S Error interrupt

T Byte count

U 7 channel tape unit

A% Non-return-to-zero, change-on-1 mode

W Load point _

X Cyclic redundancy check error
s - Correctable error

Z Channel in error

AA Command status

00 = Successful completion
11 = Indirect command error
Fields X-Z are zeros for 7-channnel tape.

Channel Status Word

Field Definition
A Command complete
B 0 = Channel status word stored

1 = Channel status word not stored

C Timeout error

D Loop error

E Count error

F Initiate error

G Error

H Residual count - the number of words remaining unprocessed in the area described

by the terminated data control word
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Field Definition
I Word address of the terminated data control word

For successful completion, the H field count is zero, and the I field contains a word address one
greater than that of the last data control word.

For details of error terminations, refer to paragraph 4.1.8.2
4.1.3.3 Read Tape File Direct
4.1.3.3.1 Calling Sequence

The calling sequence for the common function that reads a tape file cell directly is shown in the

following example. P
OPERATION

NAME AND /@AND
CONDITION y

1 2 3 4 5 6 7 8910111213 14 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

L | D= AD[DR|S| |€F| |F|T| [C|M[D|. | |PIAICKIE[T

>

2]y
/TBRIL D214
NB—T | | |EIXICIE[PT|T|@N] RIEITIURIN
fofe N[e[RIM[AIL| |RIE[TLRIN

Registers 1 and 2 are saved; registers 3, A, and B are not saved.

4.1.3.3.2 Input Parameters

The file transfer command packet consists of four words. In the first two words, the user specifies
options and addresses for the operation. Bit 0 of the first word, word 0, must be 0. Bit 1 specifies the
device control message chain for the operation. A 0 specifies chain 1, and a 1 specifies chain 2. Bits
2 and 3 specify the recording format of seven-channel tape. Zeros in both positions specify hexa-
decimal format, A 1 in bit 2 specifies binary format, and a 1 in bit 3 specifies binary-coded-decimal
format. Do not place a 1 in both positions. Bit 4 specifies the recording bit density for 7-channel tape.
A 0 specifies 800-bit-per-inch recording, and a 1 specifies 556-bit-per-inch recording. If bit 5 is a 1,
the tape unit moves and reads the tape backwards. The first word sent to the processor is the last word of
the cell. Only A-Channel tapes may be read backwards. Bit 6 is a 1 for 7-channel tape, and bit 7 is a 1,
for 9-channel tape. One, but not both of these bits must be a 1. Bits 8 and 9 must be zeros. Bits 16 through
23 must contain the party line address of the tape unit, from word 2 of the device acquisition and control
service read packet. Bits 24 through 31 must contain the loop 1 (working channel) address, from word 2
of the device acquisition and control service read packet, Bits 0 through 15 of word 1 must contain the
word address of the data control word list.

The following coding example is typical of coding for a file transfer command packet to read a 9-channel
tape sequentially in the forward direction. Other coding must place addresses for the tape unit in the
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right half of word O prior to execution of the packet at run time. The data control word list is TRDCW.
The packet is named TRPKT. The data control message will be placed in chain 1.

NAME OPE?;}S’ION OPERAND
CONDITION
1 2 3 4 5 6 7 8]9[10 11712 13 14[15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
TIR[PK[T D|F 8|/|B|'[00|010|0/00]1],8l/|X]'l0]0], | 16| /1X]|¥
D|F |6|/|TIRIDICW]. W, |1|6/]0 |
Dlc O,ls|2

The read packet is included in the output file of the device acquisition and control service program,
This program must be called to request mounting of reels and to assign working channels to tape units
required, prior to entering a program using tape files. Detailed format of the read packet is given in
paragraph 4.1.3.1.2. '

The data control word list consists of one or more data control words which describe the area into
which the data from tape is transferred. Bit 0 is a 1 in single data control word lists and in the last
word of a list, Bit 1 is a 1 if the word contains a chain address. Bit 2 is a 1 to skip data from a tape
cell, Bit 3 is a 0 for read operations. If bit 4 is a'1, data is read into addresses in descending sequence.
Bits 7 through 15 must contain the count of words to be read or skipped. Bits 16 through 31 must contain
a word address, that of a bin for data read, or that of a data control word list to which to chain at the
end of the current list.

The following coding example shows a data control word list to read an item from each of four records
in a 512-word cell. The items are the 15th words of each record, and are placed in locations TOT1
through T0T4. The list is named TRDCW,

NAME » OPEQQSION OPERAND

CONDITION

I 2 3 4 5 6 7 819[10 11 12 13 14)15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

TRD[C olcW] T 1 1o],Tel,iT, Tl 1ol T el Io
Diclw ols [o[slo],[o],lo]s |1 [+ [Tlelr1]. W
Dlciw ol.lels [1]s]0],]0],[1]2]e], [0
DiClw o[, o[, lols o], 1ol, T, |TlefTi2]. w
plciw el, lol, 111,10}, [el, [1]2]e|, o
Dlc|w o|, lo],lo[,lo],lel,|1]s|TletT]3]. W
DiC|w Oy [0} |1]s]0]s [0]s |1 [2]6] [0
D|clw ol, lo],16]s]0]s 0], |1 ], [Tl Tla]. W
DlCW t, o], [ty [ol, lo], 1114, lo
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4.1.3.3.3 Operation Status

The common function attempts to initiate the operation, and, if unsuccessful, returns control to the
user program at the exception return. Refer to paragraph 4.1.8.1 for details of exception returns. If
the common function successfully initiates the operation, control is returned at the normal return. The
operation continues simultaneously with execution of the user program. The contents of the file
transfer command packet reflect the status of the operation.

Word 0 |0 A1 B2 C1 D1 E2 F2 SPARE 6 G 8 H 8
Word 1 A 16 B 16
DSW A1B1C1D1]31F1G1H1 I1 J1K1L1M1N101P1 Q1R1S1 T 2U1V1W1X1Y1 z 4 AA2
CsSw AlBlchlEl F1G1 H 9 I 16
Word 0
Field Definition
A 0 = Device control message chain 1
1 = Device control message chain 2
B 00 = Hex mode
01 = BCD mode
10 = Binary mode
C 0 = 800 bits-per-inch
1 = 556 bits-per-inch
D 0 = Read forward
1 = Read backward
E 01 = 9-channel tape
10 = 7-channel tape
F Channel device control message queue specification

00 = Current channel
01 = S channel
10 = A channel

11 = B channel
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Field Definition
G Tape unit party line address
H A Tape unit loop 1 address
Word 1
Field Definition
A Word address of data control word list

All fields of words 0 and 1 contain user supplied information. Fields B and C apply only to 7-
channel tape. Field D applies only to 9-channel tape.

Device Status Word

Field Definition

A Program retry

B Not ready

C Loop sync error

D Word sequence error

E Received data control bit S2
F Received data control bit S3
G Invalid command

H Tape unit malfunction

I Control unit busy

Jd Line overrun

K End of file

L Data format error

M Character parity error

N Record parity error

0] Read-after-write skew check
P Tape unit in write

Q Write enable

R Tape movement

S Interrupt
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Field Definition

Byte count

7-channel tape unit
Non-return-to-zero, change-on-1 mode
Load point

Cyclic redundancy check error

Mo o"® < a9

Correctable error

N

Channel in error

Command status

4

00 = Successful completion
01 = Direct command error - device status word
10 = Direct command error - channel status word

Fields X-Z are zeros for 7-channel tape.

Channel Status Word

Field Definition
A Command complete
B 0 = Channel status word stored

1 = Channel status word not stored

C Timeout error

D Loop error’

E Count error

F Initiate error

G Error

H Residual count - number of words not processed of bin referred to by tefminated
data control word

I Word address of terminated data control word

Successful completion leaves a count of zero in field H and the address of the word following the
last data control word in field I

For details of error terminations, refer to paragraph 4.1.8.3.
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4.1.3.4 Replace Input Tape
4.1.3.4.1 Calling Sequence

The following example shows the calling sequence for the common function to replace an input tape.

OPERATION
NAME AND OPERAND
CONDITION

1 2 3 4 5 6 7 8F9}10 11 12 13 14]I5)16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

LID(X AD(D[Rs| |o1F] [FIT]. | [cluD]|. | [PlA|c|K|EIT
BRILIP |
B

U[RN

Zmo [N
QRX|EP

CIEIPITILIGIN] RIE]T
ETURN

Registers 1 and 2 are saved; registers 3, A, and B are not saved.
4.1.3.4.2 Input Parameters

The file transfer command packet consists of four words. In the first two words the user specifies options
and addresses for the operation, Bit 1 of the first word, word 0, specifies the device control message
chain in which the operation is placed. A 0 specifies chain 1 and a 1 specifies chain 2. Bits 2 through 4
are used to specify recording modes on 7-channel tape. Bits 2 and 3 are zeros to specify the hexadecimal
mode. Bit 2 is a 1 for the binary mode, and bit 3 is a 1 for the binary coded decimal mode. Bits 2 and
3 must not both be a 1. If bit 4 is a 1, the density is 556 bits per inch, and if bit 4 is 0, the density is
800 bits per inch. Bit 6 is a 1 for 7-channel tape, and bit 7 is a 1 for 9-channel tape. One, but not
both bits must be a 1. Bits 8 and 9 must be zeros. Bits 12 through 15 must contain X'F, the op code.
Bits 16 through 23 must contain the party line address of the tape unit, from word 2 of the device
acquisition and control service read packet. Bits 24 through 31 must contain the loop 1 address of the
tape unit, also from word 2 of the read packet. Bits 0 through 15 of word 1 must contain the time halfword
of the header on the new reel. Bits 16 through 31 of word 1 must contain the reel key number halfword
of the header on the new reel. These halfwords are moved from the reels list of the file.

The following coding example shows a file transfer command packet for replacing an input tape of a
nine-channel tape file., Device control message chain 2 is used for the operation. Other coding must be
provided to move the tape unit party line address and loop 1 address, and the reel header information
into the packet. The packet name is RITPAC.

OPERATION
NAME AND OPERAND
CONDITION
I 2 3 4 5 6 7 8|9/10 11 12 13 14]15|16 17 18 19 20 21 22 23 24 25 26 27 2B 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
R|I|T|P|AC DIF 8|/\B|'|o1|00|00|a 1,8 /X' o|F]|,|1|6]/¥¥
' D|C X1X[a|q]3
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4.1.3.4.3 Operation Status

The common function attempts to initiate the operation, and, if unsuccessful, returns control to the
user program at the exception return. Refer to paragraph 4.1.8.1 for details of exception returns, If
the common function successfully initiates the operation, control is returned at the normal return.
The operation continues simultaneously with execution of the user program. The contents of the file
transfer command packet reflect the status of the operation.

Word 0 SPlA1 B2C1SP1 D2 E2 SP2 1111 F 8 G 8
Word 1 A 16 B 16
DSW AlBlchlElFlGlHl I1 J1 K1L1M1N101P1 Q1R1S1 T 9 U1V1“i X1Y1 Z 4 AA2
CSW A3 BlchlEl F 9 G 16

Word 0
Field Definition
A 0 = Device control message chain 1
1 = Device control message chain 2
B 00 = Hexadecimal mode
01 = Binary-coded-decimal mode
10 = Binary mode
C 0 = 800 bits-per-inch
1 = 556 bits-per-inch
D ' 01 = 9-channel tape
10 = 7-channel tape
E Channel device control message chain specification
00 = Current channel
01 =S channel
10 = A channel
11 = B channel
F Tape unit party line address

G Tape unit loop 1 address
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Word 1
Field Definition
‘A Time halfword of tape header
B Reel key number from tape header

All fields of words 0 and 1 contain user-supplied information. Fields B and C of word 0 apply to
7-channel tape only.

Device Status Word

Field ~Definition

A Program retry

B Not ready

C Loop sync error

D Word sequence error

E Received data control bit S2
F Received data control bit S3
G Invalid command

H Tape unit malfunction

I Control unit busy

J Line overrun

K End of file

L Data format error

M Character parity error

N Record parity error

o _Read-after-write skew check
P Tape unit in write

Q Write enable

R Tape movement

S Interrupt

T Byte count

U 7-channel tape unit
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Field Definition

v Non-return-to-zero, change-ons1 mode
w Load point

X Cyclic redundancy check error

Y Correctable error

Z Channel in error

AA Command status

00 = Successful completion
01 = Direct command error - device status word
10 = Direct command error - channel status word

Fields X-Z are zeros for 7-channel tape.

Channel Status Word
Field Definition
A Status code

000 Operation in progress
010 Tape not readied within time limit

100 Permanent error - contents of right-hand byte corresponds to contents of A
register for initiation error

101  Tape header read error
110  Identifier from tape header invalid - identifier replacesdevice status word

111  Successful completion

B Loop error

C Counf error

D Initiate error

E Error

F Residual count - number of unprocessed words from area réferred to by terminated

data control word
G Word address of terminated data control word

Successful completion leaves a count of zero in field F and the address of the word following the
last data control word in field G.

For details of error terminations, refer to paragraph 4.1.8.3.
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4.1.3.5 Close Input Tape File

All documented input tape files are closed as a part of the close output file operation. If it is desired to

_close them at any other time, documented program input files can be closed. Undocumented files should be
closed torewind tapes. The working channels must be released using the tape control command, paragraph
4.1.5,

Note

Do not close documented work input files.
4.1.3.5.1 Calling Sequence

The calling sequence for the common function that closes an input tape file is shown in the following
example.

OPERATION
NAME AND OPERAND
CONDITION

I 2 3 4 5 6 7 8]9l10 111213 14

>

16 17 18 19 20 2] 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

L DX 2/, |AD[DR[S| |oF| |F|T| [CMD|.| PIAICIKEEIT
BRILIP| | |3]2

B EX|ICEPTIION [RE[TURN

ol NORMALl R[ETURIN

Registers 1 and 2 are saved; registers 3, A, and B are not saved.

4.1.3.5.2 Input Parameters

The file transfer command packet consists of four words. In the first two words, the user specifies
options and addresses for the operation. Bit 0 of the first word, word 0, must be a 0. Bit 2 specifies
the type of file, a 0 for a program file, or a 1 for a work file. If bit 5 is a 1, the file is not documented.
Bits 6 and 7 must be zeros. Bits 16 through 31 must contain the word address of the file linkage block,

The following is an example of coding of a file transfer command packet to close a program input tape
file described in file linkage block FLBR3, The file is documented, and the packet is named TIFILE.

OPERATION
NAME AND OPERAND
CONDITION
1 2 3 4 5 6 7 819110 11 12 13 14115416 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
TILIFI{LE D|F 8|/|B|'[o[o|o[o]o|o|o|0],|8\/|0.| 16| /|F|LIBR|3|. W
b|C 0
D|C X% 4 4|2
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4.1.3.5.3 Operation Status

The common function attempts to initiate the operation, and, if unsuccessful, returns control to the user
program atthe exception return, Refertoparagraph4.1.8.1 for details of exception returns. Ifthe common
function successfully initiates the operation, control is returned at the normal return. The operation
continues simultaneously with execution of the user program. The contents of the file transfer command
packet reflect the status of the operation.

Word 0 |0 SP1 A1 SP2 B1 C 9 SPARE 8 . D 16
Word 1 SPARE 39
DSW AlBlchlElFlGlHl I1 J1 K1L1M1N101P1 QIRISI T2 U1V1W1 XIYI Z 4 AA2
CSw A1 B1 chlElFl G1 H 9 1 16
‘Word 0
Field Definition
A 0 = Program file
1 = Work file
B 0 = Normal file
1 = Undocumented file
C Channel device control message chain specification
00 = Current channel
01 =S channel
10 = A channel
11 = B channel
D Word address of file linkage block

All fields of word O contain user-supplied information.

Device Status Word

Field Definition

A Program retry
B Not ready

C Loop sync error
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Field Definition

Word sequence error
Received data control bit S2
Received data control bit S3

Invalid command

mQ = =® U

Tape unit malfunction

-

Control unit busy

J "~ Line overrun

K End of file

L Data format error

M Character parity error

N Record parity error

O Read-after-write skew check
P Tape unit in write

Q Write enable

R Tape movement

S Interrupt

T Byte count

U 7-channel tape unit

v Non-return-to-zero, change-on-1 mode
w Load point

X Cyclic redundancy check error
Y Correctable error

Z Channel in error

AA Command status

00 = Successful completion
11 = Indirect command error

Fields X-Z are zeros for 7-channel tape.
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Channel Status Word
Definition
Command completed

0 = Channel status word stored

1 = Channel status word not stored
Timeout error’

Loop error

Count error

Initiate error

Error

Residual count - number of words not processed of area referred to by terminated
data control word

Word address of terminated data control word

Successful completion leaves a count of zero in field H and the address of the word following the
last data control word in field I.

For details of error terminations, refer to paragraph 4.1.8.2,

4.1.4 Qutput Tape File

4.1.4.1 Open OQOutput Tape File

4.1.4.1.1 Calling Sequence

The following illustrates the calling sequence for the common function that opens an output file on tape.

NAME

: 0PE§ATION

ND OPERAND
CONDITION

I 2 3 4 5 6 7 8

9110 11 12 13 14]15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

L D|X 2|,|ADIDIRS| |E|F| |FIT|. | |C|MD|.| [PIAICIKIEIT]|.
BRLLP| | |2]0

B EIX|CE[P|T|I|GIN| [RE[TURN

oo N/ORMAIL| RIE|TILURIN

Registers 1 and 2 are saved; registers 3, A, and B are not saved.
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4.1.4.1.2 Input Parameters

The file transfer command packet consists of four words. In the first two words, the user specifies
options and addresses for the operation. Bit 0 of the first word, word 0, must be a 1. Bit 1 specifies the
device control message chaintobeusedbythe operation. A 0 specifies chain 1, and a 1 specifies chain 2.
Bit 2 specifies the type of file, a O for the program file, or a 1 for a work file. A work file must be
limited to a single reel. If bit4is a 1, a reels list is built. Otherwise the full connector cell structure is
built. If bit 5 is a 1, thefile is not documented. Bits 6 and 7 must be zeros. Bits 8 through 12 specify the
word length of a bin for the filelinkage block. A length of six words is recommended. Bits 13 through 15
must contain an item length indicator (table 4-1) which specifies the length of low level connector cell
items. These items are prefixed to data cells. Bits 16 through 31 must contain the word address of the
file linkage block. Bits 0 through 15 of word 1 must contain the word address of a data control word
which describes a bin for connector cells. Bits 16 through 31 must contain the word address of the six-
word write packet, from the device acquisition and control service output file, The operation modifies
this packet to become the file identifier packet.

The following illustrates coding for afiletransfer command packet to open a tape output file, The second
write packet beginning at the tenth word of ALFILE, output file from device acquisition and control
service, refers to this file. Device control messages are placed in chain 2. The file is an undocumented
work file, limited to a single reel, listed in a reels list. A six-word file linkage block FLBWS5 is
specified, and low-level connector cell items are 8 bytes long. Connector cells use data control word
DCWCC, The packet is named TPAC,

OPERATION
NAME AND OPERAND
CONDITION

5 6 7 8910 11 12 13 14§15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

C DIF 8/B/'[1[1]1]1[1|0/0,[5]/]6,]3]/]2], 16|/ |FIL/BW5]. W
D|F | |6|/DICWIC|C|. W|, ! |6]/ALIFITILIE]. W9
DIC ¥%4]4]2

The data control word defines a bin for connector cells. Bit 0 must be a 1. Bits 1 and 2 must be zeros.
Bit 3 must be a 1, and bit 4 must be a 0. Bits 7 through 15 must contain a word count for connector
cells. Bits 16 through 31 must containthe word address of the bin. The following is an example of coding
for a data control word, DCWCC, The cell size is 512 words, and the bin is RLIST.

OPERATION
AND
CONDITION
6 7 8]9fto 11 12 13 14|15]16 17 18 19 20 2i 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

Diclwic|c D|C 1.0l 11,1010, 15)1[2], RILIT|S|T].

OPERAND

An application program using tape files may not run until device acquisition and control service has
requested the operator to mount the reels, determined that this has been done, and assigned working
channels to the tape units. This service program writes an output file consisting of a three-word header
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followed by packets corresponding to the requests received. The write packet, referring to an output
tape file, is in the following format.

Word 0 A 16 B 16
Word1|[1}10 0 O A 12 B 16
Word 2 A 8 B 8 C 8 D 8
Word 3 AIBICIDIEIFIGIHIIIJIKILIMINIOIPI QlRlsl T2 U1V1W1 XlYl Z4 AA2
Word4| 0 0 0 0 0 00 0OOOOCOO0OOO0 O B 16
Word5|/ 0 0 0 0 0 0 00 00OO0OO0O0O0OO0TO A 16

Word 0
Field Definition
A User-supplied protection key
B User-supplied protection key

Word 1
Field Definition
A Entry Length, 24 bytes
B X'0004 = Internal file

X'0006 = External file
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Word 2
Field Definition
A ‘Tape unit party line address
B Device type, X'50
C Loop 1 address
D Loop 2 address, 0
Word 3
‘M : Definition
A Program retry
B ' Not ready
C Loop sync error
D Word sequence error
E Received data control bit S2
F Received data control bit S3
G Invalid command
H Tape unit malfunction
I Control unit busy
J Line overrun
K End of file
L Data format error
M Character parity error
N Record parity error
O Read-after-write skew check
P Tape unit in write
Q Write enable
R Tape movement
S Interrupt
T Byte count

4-56



Field

K oM o= < a

N

Definition

7-channel tape unit
Non-return-to-zero, change-on-1 mode
Léad point

Cyclic redundancy check error
Correctable error

Channel in error

Fields X-Z are zeros for 7-channel tape. 7
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Word 4
Field Definition
A Reel key number
Word 5
Field Definition
A Time halfword of tape header
The open routine alters the write packet, to become the tape file identifier having the following
format.
Word 0 A 16 B 16
Word1| 1 A 7 B 8 C 16
Word 2 A 16 B 16
Word 3 A 8 B 8 c 16
Word4| 0 0 0 0 0OOOGO0OO0OO0OOO0OO0DPO A 16
Word 5 A1 B3 C 12 D 16
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Word 0
Field Definition
A Time halfword of file
B Cell allocation count of reels list or high-level connector cell
Word 1
Field Definition
A Zone parameter of zone containing cell in field C
B Loop 1 address of disc containing cell in field C
Cc Cell address for reels list or high-level connector cell
Word 2
Field Definition
A Data-directing codes for file
B Current count of allocated disc cells
Word 3
Field Definition
A Tape unit party line address
B Tape unit loop 1 address
C Block sequence number of last data cell written
Word 4
Field Definition
A Reel key number of mounted reel
Word 5
Field Definition
A Reel contains connector cells
B Item length of low level connector cell items prefixed to data cells
C Byte length of data cells
D Time halfword of tape identifier
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4.1.4.1.3 Operation Status

The common function attempts to initiate the operation, and, if unsuccessful, returns control to the user
program atthe exceptionreturn, Refer toparagraph4.1.8.1 for details of exception returns. If successful,
the common function returns control at the normal return, When the normal return occurs, the contents
of the file transfer command packet reflect the status of the completed operation.

Word0 | 1 AlBISPlClDl E 2 F 5 G 3 H 16
Word 1 A 16 B 16
DSW A 32
CsSw A1 SPARE 31
Word 0
Field Definition
A 0 = Device control message chain 1

1 = Device control message chain 2°

B 0 = Program file
1 = Work file
C 0 = Connector cell structure

1 = Reels list
D 0 = Normal file
1 = Undocumented file
E ' Channel device control message chain specification
00 = Current channel
01 = S channel
10 = A channel

11 = B channel

F Word length of file linkage block bin
G Item length indicator (table 4-1)
H Word address of bin for file linkage block
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Word 1
Field + - Definition -
A | - Word‘ addr'eés of data controi wordvfor cbnnector cells
B Word éddress of write packet from device acquisition and control service

All fields of words 0 and 1 contain user-supplied information.

Device Status Word

The device status word is filled with zeros at completion of the open output file operation.

Channel Status Word

Field A is set to one at completion of the operation, making the word negative.

4.1.4.2 Write Tape File Indirect
4.1.4.2.1 Calling Sequence

The following illustrates the calling sequence for the common function that writes a tape file cell in-
directly.

OPERATION
NAME AND OPERAND
CONDITION

t 2 3 4 5 6 7 81910 111213 14

L[D[X

>

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33.34 35 36 37 38 39 40 41 42 43 44 45

ADDIRIS, | |¢F| |FIT|.| [CMD.| [PACKE[T

2,
BRIL[P| | [2]8
3 E|¥|c|E[PTIT|o|N] |REE|T|LRIN
Jol ] [T INloRIMA[L] [RIETIU[RIN

Registers 1 and 2 are saved; registers 3, A, and B are not saved.

4.1.4.2.2 Input Parameters
The file transfer command packet consists of four words. In the first two words, the user specifies

options and addresses for the operation. Bit 0 of word O must be a 1. A 0 in bit 4 specifies that the right
half of word 1 contains a literal item parameter. ’
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A 1 in bit 4 specifies that the right half of word 1 contains the word address of the item to be placed in
the low-level connector cell. Bits 6 and 7 must be zeros. Bits 16 through 31 must contain the word
address of the file linkage block. Bits 0 through 15 of word 1 may contain a word address or zeros.
The address isthat of a data control word list defining the cell to be written on tape. Zeros specify creat-
ing a null low-level connector item entry, and no data cell is written. When bit 4 of word 0 is a 1,
bits 16 through 31 must contain the word address of a bin for low-level connector cell items. The item
parameter must be placed in the second halfword of this bin.

The following is an example of coding for a file transfer command packet to write a tape file described
in file linkage block FLBWT7. The data control word list is named DCWT"7, and the low-level connector
cell item bin is named LLCCI. The packet is named TWPACT,

OPERATION
AND

NAME OPERAND
CONDITION
1 2 3 4 5 6 7 819110 11 12 13 14]i5]|16 17 18 19 20 2] 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
TIWPAIC|7 D|F 8/7\8'|1|0/0|d1]0]0/0,|87/0,|1|6|/|FILIBWT7|. W
D|F 16|/DlciWT|7]. W], |1]e]/[LL]cle]z]. W

D|C ¥ ¥als |2

The data control word list describes a bin in core from which the cell is written. Bit 0 of a data control
word is a 1 in the last word of a list, or in a single word list. Bit 1 is a 1 if the word contains a chain
address. If bit 2 is a 1, zerosare to be written instead of data. Bit 3 is a 1 for a write operation. If bit 4
is 1, the address is decremented after each word is transferred. Bits 7 through 15 must contain a count
of the number of words of data or of zeros to be written. Bits 16 through 31 must contain the word address
of the data, or of a data control word list to which to chain at the completion of this list.

The following is an example of coding a data control list for a write operation. Three data control words
refer to three portions of the cell, 512 words long.

OPERATION
NAME AND OPERAND
CONDITION ]
12 3 4 5 6 7 819110 11 12 13 14{15}16 (7 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
DcwT]7 D[cW [ [ [el.]el.Jol[1],]e] [2l, THE[A[D]. W

Dlcw o, lol.l0].]1],]0] ,1215]5], [RIE|C]I[. [W
Dlclw 1,10l lol.11].]0].]2ls|s], R[E[c|2]. W

4.1.4.2.3 Operation Status

The common function attempts to initiate the operation, and, if unsuccessful, returns control to the user
program at the exception return. Refer to paragraph 4.1.8.1 for details of exception returns. If the
common function successfully initiates the operation, control is returned at the normal return. The
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operation continues simultaneously with execution of the user program. The contents of the file transfer
command packet reflect the status of the operation.

C
Word 0| 1 SP 3 A1 SP1 B2 SPARE 8 16
Word 1 » A 16 _ B 16
X Z AA
DSW A1B1C1D1E1F1G1H111J1K1L1M1N101P1Q1R181 T 2U1V1W1 1Y1 4 9
I
Csw A1 B1 ClDl E1 F1 G1 H 9 16
Word 0
Field Definition
A 0 = Literal item parameter in field B of word 1

1 = Word address of low-level connector cell item bin in field B of word 1
B Channel device control message chain specification

00 = Current channel

01 = S channel

10 = A channel

11 = B channel

C Word address of file linkage block
Word 1
Field Definition
A Word address of data control word list, or zeros
B Literal item parameter, when field A, word 0 is a 0

Word address of low-level connector cell item bin, when field A, word O isa 1

Device Status Word

Field Definition

A , Prbgram retry
B Not ready

C Loop sync error
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Definition

Word sequence error
Received data control bit S2
Received data control bit S3
Invalid command

Tape unit malfunction
Control unit busy

Line overrun

End of file

Data format error

Character parity error
Record parity error
Read-after-write skew check
Tape unit in write

Write enable

Tape movement

Interrupt

Byte count

Seven-channel tape unit
Non-return-to-zero, change-on-1 mode
Load point

Cyclic redundancy check error
Correctable errorv

Channel in error

Command status

00 = Successful completion

11 = Indirect command error

common functions interfaces
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Channel Status Word

Field Definition
A Command completed
B 0 = Channel status word stored

1 = Channel status word not stored

C Timeout error

D i_.oop error

E Count error

F Initiate error

G Error

H Residual count - number of words not processedof area described in terminated data

control word
1 Word address of terminated data control word

For a successful completion, the countinfieldH is zero and the address in field I is that of the word
following the last data control word.

For details of error terminations, refer to paragraph 4.1.8.2.
4.1.4.3 Write Tape File Direct
4.1.4.3.1 Calling Sequence

The following illustrates the calling sequence for the common function to write a tape file cell directly.

OPERATION
NAME AND OPERAND
CONDITION

12 3 4 5 6 7 8J9]t0 111213 14

L|DIX
BIRLIP
B

516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3! 32 33 34 35 36 37 38 39 40 41 42 43 44 45

ADDRIS|.| |@F| |FIT|.| |CMD|.| PIAICKET

CIEIPTIT/eIN] REE[TIURIN

Z MmN
Q(x<[E >

Registers 1 and 2 are saved; registers 3, A, and B are not saved.
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4.1.4.3.2 Input Parameters

The file transfer command packet consists of four words. In the first two words, the user specifies
options and addresses for the operation. Bit 0 of word 0. must be a 1. Bit 1 specifies the chain of device
control message tobe usedfor the operation. Bits 2 and 3 specify the data mode for 7-channel tape. Zeros
in both positions specify hexadecimal mode. A 1 in bit 2 position specifies binary mode. A 1 in bit
3 position specifies binary-coded-decimal mode. Do not place a 1 in both positions. Bit 4 specifies bit
density for 7-channel tape. A 0 specifies 800 bits per inch, and a 1 specifies 556 bits per inch. A 1 in bit 6
position specifies 7-channel tape, andalinbit 7 specifies 9-channel tape. Either bit 6 or bit 7 must be a
1, but not both. Bits 8 and 9 must be zeros. Bits 16 through 23 must contain the tape unit party line
address from the tape file identifier. Bits 24 through 31 must contain the tape unit loop 1 address from
the tape file identifier. Bits 0 through 15 of word 1 must contain the word address of the data control
word list defining the cell to be written. :

The following is an example of coding a file transfer command packet to write a cell of a tape file
directly. The device control message chain used for the operation is chain 1. The file is on 9-channel
tape, and the data cell is assembled from core according to data control word list named DCWTW1.
Other coding must move the party line and loop 1 addresses of the tape unit to word 0. The name of the
packet is TFILWI, '

OPERATION
NAME AND OPERAND
CONDITION

7 89110 1112 13 14 16 17 18 19 20 2! 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

DIF 8/\B‘[1]0lolojoolo|l ], |81/l0].| 16|/ ¥ *
DIF ll6l/DlewiTi . W, |1gl/0
DIC ¥1X|s]0l2

>

—'
'rlv\:
—s |
|+
Eu-

The data control word list refers to the areas of memory containing data to be written. Bit 0 of a data
control word is a 1 if it is the last word of a list, or if it is a single-word list. Bit 1 is a 1 if the word
contains a chain address. If bit 2 is a 1, zeros are to be written. Bit 3 is a 1 for a write operation. If
bit 4 is a 1, the address is decremented after each word is transferred, Bits 6 through 15 must contain
a count of the number of words, of data or of zeros, to be written. Bits 16 through 31 must contain a
word address of the data to be written, or of a list of data control words to which to chain at the end of
the current list.

The following is an example of a single data control word to write a 32-word cell from location CELOUT.
The word name is DCWTW1,

OPERATION
A

NAME ND OPERAND
CONDITION
1 2 3 4 5 6 7 8910 1112 t3 14]15)16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Dlclw[T[w]1 dlcw T T T.Id,Id.1T.Jel]3]2].[clEl [ejul . [w
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4.14.3.3 0pemtion Status

The common function attempts to initiate the operation, and, if unsuccessful, returns control to the user
program at the exception return. Refer to paragraph4.1.8.1 for details of exception returns. If the com-
mon function successfully initiates the operation, control is returned at the normal return. The operation
continues simultaneously with execution of the user program. The contents of the file transfer command
packet reflect the status of the operation.

Word 0 9 C1 SP1 D 9 E 9 SPARE 6 F 8 8
Word 1 A 16 SPARE 16
DSW A DIEIFIGIHIIIJIKILIMINIOIPI Q1R1S1 T 9 WIXIY AA2
CSw A D1 E1 F1 Gy H 9 I 16
Word 0
Field Definition
A 0 = Device control message chain 1
1 = Device control message chain 2
B 00 = Hexadecimal
01 = Binary-coded~-decimal
10 = Binary |
C 0 = 800 bits~-per-inch
1 = 556 bits-per-inch
D 01 = 9-channel tape
10 = 7-channel tape
E Channel device control message chain specification
F Tape unit party line address
G Tape unit loop 1 address

Fields B and C apply to 7-channel tape only.
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Word 1
Field Definition

A Word address of data control word list

All fields of words 0 and 1 contain user-supplied information.

Device Status Word

Field Definition

A Program retry

B Not ready

C Loop sync error

D Word sequence error

E Received data control bit S2
F Received data control bit S3
G Invalid command

H Tape unit malfunction

1 Control unit busy

J Line overrun

K End of reel

L Datavformat error

M Character parity error

N Record parity error

o Read-after-write skew check
P Tape unit in write

Q Write enable

R Tape movement

S Interrupt

T Byte count

U 7-channel tape unit

A% Non-return-to-zero, change-on-1 mode

common functions interfaces
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Field Definition

w Load point

X Cyeclic redundancy-check error
Y Correctable error

Z Channel in error

AA Command status

00 = Successful completion

01 = Direct command - device status word error

10 = Device command ~ channel status word error
Fields X-Z contain zeros for 9-channel tape.

Channel Status Word

Field Definition
A Command completed
B 0 = Channel status word stored

1 = Channel status word not stored

C Time out error

D Loop error

E Count error

F Initiate error

G Error

H Residual count - number of unprocessed wordsof area referred to by terminated data

control word
I Word address of terminated data control word

For successful completion, field H contains a count of zero and field I contains the address of the word
following the last data control word.

For details of error terminations, refer to paragraph 4,1.8.3.
4.1.4.4 Replace Output Tape
4.1.4.4.1 Calling Sequence

The following illustrates the calling sequence for the common function to replace an output tape.
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OPERATION ’
NAME AND OPERAND
CONDITION

1 2 3 4 5 6 7 8J9{10 11121314

L DX
RL[P|

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

ADI[D[R|S|.| |8F| |FIT|.| [CMD|. | [PIACIKIEIT

o

Zme[~
QX[+

CE|IPITILOIN RETIURIN
M[A URN

o6
A|m

Registers 1 and 2 are saved; registers 3, A, and B are not saved.

4.1.4.4.2 Input Parameters

The file transfer command packet consists of four words. In the first two words, the user specifies
options and addresses for the operation. The second bit, bit 1, of word 0, specifies the device control
message chain to be used for the operation. A 0 specifies chain 1, and a 1 specifies chain 2. Bit 6 isa 1
for 9-channel tape, and bit7isal for 7-channel tape. Either bit 6 or bit 7 must be a 1, but not both. Bits
8 and 9 must be zeros, Bits 12through 15 must contain X'B. Bits 16 through 23 must contain the tape unit
party line address and bits 24 through 31, the tape unit loop 1 address, from the tape file identifier.
Bits 0 through 15 of word 1 must contain the time halfword of the file identifer. Bits 24 through 31 must
contain the stack zone into which the reel is to be placed. The left-hand four bits of the reel key number
in the tape file identifier is the zone of the file.

The following is an example of coding for a file transfer command packet to replace a completed
9-channel output tape with an additional reel. The device control message chain for the operation is
chain 2. Other coding moves the tape unit party line and loop 1 addresses into word 0, prior to execution
at run time. Similarly, the time halfword and the zone also must be moved into word 1. The packet
name is ROTPAK.

OPERATION

NAME AND OPERAND
CONDITION
2 7 8]9ft0 11 12 13 14}15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4! 42 43 44 45

_..lu
“Ol»
)U‘
Xle

DIF 8l/B["[o]1]eloloof 110, [8[/IX [OB. T 16 /¥
DIC FRNE

4.1.4.4.3 Operation Status

The common function attempts to initiate the operation, and, if unsuccessful, returns control to the user
program at the exception return. Refer to paragraph 4.1.8.1 for details of exception returns. If the
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common function successfully initiates the operation, control is returned at the normal return. The
operation continues simultaneously with the user program. The contents of the file transfer command
packet reflect the status of the operation.

Word 0 OA1 SPARE4BchSP2101k1 D 8 E 8
Word 1 A 16 SPARE 8 B 8
Z AA
DSW1A,BICyP[B1(F1|Cq[Hylt 7 (¥l aMiN1O1P1|UuReS1| T 2/Y4VW 11 ¥1 4 A8y
D
CsSwW A 3 SP 5 B 8 C 8 8
Word 0
Field Definition
A 0 = Device control message chain 1
1 = Device control message chain 2
B - 01 = 9-channel tape
10 = 7-channel tape
C Channel device control message chain specification

00 = Current channel
01 = S channel
10 = A channel

11 = B channel

D Tape unit party line address
E Tape unit loop 1 address
Word 1
Field Definition
A Time halfword for file
B Zone location

All fields of words 0 and 1 contain user-supplied information.
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Device Status Word

Definition

Program retry

Not ready

Loop sync error

Word sequence error
Received data control bit S2
Received data control bit S3
Invalid command

Tape unit malfunction
Controlk unit busy

Line overrun

End of file

Data format error
Character parity error
Record parity error
Read-after-write skew check
Tape unit in write

Write enableq

Tape movement

Interrupt

Byte count

7-channel tape

Non-return-to-zero, change-on-1 mode

Load point
Cyclic redundancy check error
Correctable error

Channel in error

common functions interfaces
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Field Definition

AA Command étatus
00 = Successful completion
01 = Direct command - error in device status word
10 = Direct command - error in channel status word

Fields X-Z contain zeros for 7-channel tape.

Channel Status Word, Completion Codes 110 and 111
Field Definition
A Completion code
110 Successful completion - device status word contains tape reel identifier

111 Tape unit error - device status word contains tape unit error status

B Tape unit party line address
C First byte of word 0
D Zone location

Channel Status Word, Other Completion Codes

3111 9 16
Field Definition
A . Compleition Code

00X Service message to device acquisition and control service has been sent
01X Service message to device acquisition and control service is being sent

10X Transmissionof service message todevice acquisition andcontrol service is
in permanent error

B Loop error
C Count error
D Initiate Error
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Field Definition
E Error
F Residual count - number of unprocessed words remammg in area referred to by

terminated data control word
G Word address of terminated data control word
After completion code 00X is recognized, the completion code should be monitored to provide error
recovery if excessive time for readying tape has elapsed. A count of zero in field F and the address of
the word following the data control word in field G indicates successful transmission of the service
message.
4.1.4.5 Close Output Tape File

4.1.4.5.1 Calling Sequence

The following illustrates the calling sequence for the common function that closes an output tape file.

OPERATION
NAME AND OPERAND
CONDITION

1 2 3 4 5 6 7 8|9]t0 111213 14

LDIX
BRIL|P
B

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

ADIDIRIS|.| |€IF| |FIT|.| [CMD|.| [PIAICIKIE|T

I

TIURIN

RIX |

C
R

Z|m |

EIPTIIEIN R
M|A U

2| m
=z

Registers 1 and 2 are saved; registers 3, A, and B are not saved.

4.1.4.5.2 Input Parameters

The file transfer command packet consists of four words. In the first two words, the user specifies
options and addresses for the operation, Bit 0 of word 0 must be a 1. Bit 2 specifies the type of file,
a 0 for a program file, or a 1 for a work file. If bit 3 is a 1, the connector cell structure on disc is
released, and only a single-cell reels list is retained. If bit 5 is a 1, the file is undocumented. Bits 6
and 7 mustbe zeros. Bits 16 through 31 must contain the word address of the file linkage block describing
the file,
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The following is an example of coding for a file transfer command packet to close a documented program
output file on magnetic tape. The connector cell structure on disc is to be released, and the file linkage
block is FLBWT1., The name of the packet is TWPACI1,

OPERATION

NAME CON%JT%ON OPERAND
1 2 3 4 5 6 7 8[9]10 11 12 13 14]15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 33 40 41 42 43 44 45
TW[P|A[C|) D|F 8|/|B|'|1]0]0|1]0|0|0|0|,|8/7|0|s|! |G|/|F|L BW[T|I|. W

D|C 1X%¥|q|4]3

4.1.4.5.3 Operation Status

The common function attempts to initiate the operation, and, if unsuccessful, returns control to the user
program at the exception return. Refer to paragraph 4.1.8.1 for details of exception returns. If the
common function successfully initiates the operation, the operation continues simultaneously with execu-
tion of the user program. The contents of the file transfer command packet reflect the status of the
operation.

Word O |1 S]iA1 B1 SP1 C1 D 9 SPARE 8 ' E 16
Word 1 SPARE 39
DSW A1B1C1D1E1F1G1H1I1J1K1L1M1N1°1P1Q1R181 T 2U1V1W1X1Y1 Z 4AA2
CSW 1A B,|C,ID4|E4|F (G4 H 9 I 16
Word 0
Field Definition
A 0 = Program file
1 = Work file
B 0 = Retain disc connector cell structure

1 = Release disc connector cell structure and write reels list on disc
C 0 = Documented file

1 = Undocumented file
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Field

E

Definition

Channel device control message chain specification
00 = Current channel

01 = S channel

10 = A channel

11 = B channel

Word address of file linkage block

All fields of word O contain user-supplied information.

Field

oo 2 = - T~ T

T Lo

Device Status Word
Definition
Program retry
Not ready
Loop sync error -
Word sequence error
Received data control bit S2
Received data control bit S3
Invalid command
Tape unit malfunction
Control unit busy
Line overrun
End of file
Data format error
Character parity error
Record parity error
Read-after-write skew error
Tape unit in write
Write enable

Tape movement

common functions interfaces
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Field Definition

S Interrupt

T Byte count

U 7-channel tape unit

A% Non-return-to-zero, change-on-1 mode
W Load point

X Cyclic redundancy check error

Y Correctable error

Z Channel in error

AA Command status

00 = Successful completion
11 = Indirect command error

Fields X-Y are zeros for 7-channel tape.

Channel Status Word

Field Definition
A Command completed
B 0 = Channel status word stored

1 = Channel status word not stored

C Timeout error

D Loop error

E Count error

F Initiate error

G Error

H Residual count - the number of words remaining unprocessed of the area referred to

by the terminated data control word
I Word address of terminated data control word

For successful completion, the count in field His zero, and the address in field I is that of the word
following the last data control word. ‘

For details of error terminafions, refer to paragraph 4.1.8.2,
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4.1.5 Tape Control Command

The tape control command is a means of initiating one of fifteen tape unit functions. The most complex
function, search, reads a cell of a tape file located by a search that compares the first word of a cell to
a single wordkey. Other functions are rewind, rewind and make not ready, backspace a record, backspace
a file, forward space a record, forward space a file, skip and blank, write tape mark, set mount input
reel, set mount output reel, status request, and release working channel.

4.1.5.1 Calling Sequence

The following illustrates the calling sequence for the tape control command common function.

) ) OPERATION .
NAME AND OPERAND
CONDITION

1 2 3 4 5 67 8]9[10 1112 13 14]I5{16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

LID|X ADIDR|S|.| |6IF| [CI@MMAIND| [PAICKIET
BRIL[P
B

Z MmN N
RI<|EP

CEPTITEN RETURN
AlL U[RIN

| m

Registers 1 and 2 are saved; registers 3, A, and B are not saved.
4.1.5.2 Input Parameters

The tape control packet consists of four words. In the first two words, the user specifies options and
addresses for the operation. Bit 1 of word O specifies the device control message chain to be used in
the operation. A 0 specifies chain 1, and a 1 specifies chain 2, Bits 2 through 5 are spare for all opera-
tions except search. For a search operation, on 7-channel tape, if bits 2 and 3 are both zeros, the tape
is read in hexadecimal mode. If bit 2 is a 1, the tape is read in binary mode, and if bit 3 is a 1, the tape
is read in binary-coded-decimal mode. Bits 2 and 3 must not both be ones. Bit 4 specifies the bit
density for "-channel tape, a 0 for 800 bits per inch, or a 1 for 566 bits per inch. Bit 5 specifies the
mode of search. The first word of a cell is compared to a one-word search key. Only equality satisfies
the search if bit 5 is a 0, and a greater than or equal condition satisfies the search if bit 5 is a 1.
‘Bits 6 and 7 specify the type of tape for all operations. A 1 in bit 6 specifies 7-channel tape, and a 1 in
bit 7 specifies 9-channel tape. One of these bits must be a 1, but not both. Bits 8 and 9 must be zeros.
Bits 12 through 15 must contain a hexadecimal command code as defined in table 4-2. Bits 16 through 23
must contain the tape unit party line address, from the tape file identifier. Bits 24 through 31 must
contain the tape unit loop 1 address, also from the tape file identifier. Word 1 is spare for operations
-other than search. For a search operation, bits 0 through 15 must contain the word addressof thedata
control word describing the bin into which cells are read. Zeros in bits 0 through 15 inhibit reading the
cell, Bits 16 through 31 of word 1 must contain the word address of a 1-word search key.
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The following is an example of coding for a tape control command packet to search a 9-channel tape and
read a cell, the first word of which is equal to a key word at location LLCC1. The device control mes-
sages are to be placedinchain 2, Other coding moves the tape unit addresses into word 0 prior to execu-
tion at run time. The cell is placed in a bin defined in data control word list DCW7. The packet name is
SPKT. : '

OPERATION
NAME CON?)'Iq'?ION OPERAND
1 2 3 4 5 6 7 819110 11 12 13 14]15|16 17 18 19 20 2! 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
S|PIK D|F g8|/[B|'|o]1[0]olo|o|o1],|8|/X|! 06|, |1|6|/¥|¥
D|F 16|/ DIC W7 . W, ll6lZILILICICII]. W
D|C X¥|y]a]2

Table 4-2. Tape Control Command Codes.

COMMAND CODE
Rewind 1
Rewind Not Ready 2
Backspace a Record 3
Skip and Blank 4
Write Tape Mark 5
Search 6
Release Working Channel 7
Forward Space a Record 8
Forward Space a File 9
Backspace a File A
Set Mount Input Reel C
Set Mount Output Reel D
Status Request | | E
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Another example illustrates coding for atape control command packet to rewind a 9-channel tape. Device
control message chain 1 is to be used, and other coding moves the tape unit addresses into word 0 prior
to execution, The packet name is WIND. :

OPERATION
NAME AND OPERAND
CONDITION
I 2 3 4 5 6 7 8F9)10 11 12 13 14]1i5]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
W{IND D|F 8|/|B|' |o|olojo]ojo|o|1].[8]7]X]' 0] |,|] |6|/|¥|¥
D|C X[¥|sls|3
L

The data control word list describes an area of core into which data from a cell located by a search
operation is placed. Bit 0 of a data control word is a 1 in the last word of a list, or in a single word list.
Bit 1 is a 1 if the word contains a chain address. If bit 2 is a 1, data is to be skipped, and not placed in
core. Bits 3 and 4 must be zeros for a search operation. Bits 7 through 15 must contain the count of the
number of words to be read or skipped. Bits 16 through 31 must contain the word address of the core bin
into which data is to be read, or of a data control word list to which to chain at the end of the current
list,

4.1.5.3 Operation Status

The common function attempts to initiate the operation, and, if unsuccessful, returns control to the user
program at the exception return. Refer to paragraph4.1.8.1 for details of exception returns. If the com-
mon function successfully initiates the operation, control is returned at the normal return. The operation
continues simultaneously with execution of the user program. In either case, the contents of the tape
control packet reflect the status of the operation. :

WordOSPA1 B ,[C,D,| E F SP2 G 4 H g| I 8

Word 1 A 16 B ’ 16

DSW |A B [C.|D,|E,|F,.|G H,[ |[J K, L MlN OIP QlRlsl T 2U1V1W1X1Y1 z 4AA2

Csw |A |B.|C.|D,|E,|F. |G H 9 I 16

Word 0
Field Definition
A 0 = Device command message chain 1
1 = Device command message chain 2
B 00 = Hexadecimal mode

01 = Binary-coded-decimal mode
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Field - Definition

10 = Binary mode

Cc 0 = 800 bits per inch
1 = 556 bits per inch
D 0 = Search for equal

1= Search for greater than or equal

E 01 = 9-channel tape unit
' " 10 = 7-channel tape unit

F Channel device control message chain specification -
OO = Current channél
01.= S channel
10 = A, cilannel -

11 = B channel .

G Tape control command code (table 4-2) '
H Tape unit party line address
I. Tape unit loop 1 address

Fields B, C, and D are spare for tape control commands other than search.

Fields B and C are spare for 9-channel search.

Word 1
Field Definition
A  Word address of data control word list for read with search
B Word address of one-word search key

All fields of words 0 and 1 contain user-supphed information. Word 1 is spare for tape control
commands other than search.

Device Status Word

Field Definition

A Program retry

B Not ready

C Loop sync error

D Word sequence error

E Received data control bit S2
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W O W o0 =2 =2 b -~ m o w

KM OX g€ < < A w

N

Definition

Received data control bit S3
Invalid command

Tape unit malfunction

Control unit busy

Line overrun

End of file

Data format error

Character parity error

Record parity error
Read-after-write skew check
Tape unit in write

Write enable

Tape movement

Interrupt

Byte count

T-channel tape unit
Nﬁn—return—to-zero, change-on-1 mode
Load point |

Cyeclic redundancy check error
Correcfable error

Channel in error

Command statﬁs

00 = Successful completion

01 = Direct “command error in device status word

10 = Direct command error in channel status word

common functions interfaces
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Channel Status Word

Field Definition
A Command completed
B 0 = Channel status word stored

1 = Channel status word not stored : : _ .

C Timeout error

D Loop error

E Count error

F Initiate error

G Error

H Residual count - number of words remaining unprocessed of area referredto by

terminated data control word
I Word address of terminated data control word

For unsuccessful termination, field H contains a count of zero and field I contains the address of the
word following the last data control word.

For details of error terminations, refer to paragraph 4.1.8.3.
4.1.6 Device Control Command

The device control command is a means of directly initiating operations of devices on the time division
exchange. The command and packet format is applicable to the line printer, CRT display and input station,
and the card reader, initially. This section describes the format of the command, command packet,
device command words, and device status words. For more detailed hardware information, if required,
the application programmer must consult the instruction manual for the specific unit.

The devices to which the device control commands refer must have been initialized by device acquisition
and control service as a result of a previous call by control program service. The output from device
acquisition and control service is a file consisting of a packet for each requested tape or device. The
device packet includes party line and time division addresses of the working channel to the device, and
identification of the forms, card deck, or entry format. The application program must move information
from this file to the device command packet and the device command area.

4.1.6.1 Calling Sequence

The following illustrates the calling sequence for a device control command.

4-82



common functions interfaces

OPERATION . . Lo
NAME AND OPERAND

I 2 3 4 5 6 7 89 IOCCI):'DIIZ”IOBNM I5]16 17 18 19 20 2t 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
L{D|X 2/,/ADID|RS|.| |#F| IDE|VITICIE| |CMND| [PIAICKIEIT
RILIP| | |68 | |
B , EIXICIEIPITII®N RE|TURN
olole NJORMAIL| RIETURN

Registers 1 and 2 are saved; registers 3, A, and B are not saved.
4.1.6.2 Input Parameters

The device control command packet consists of four words. Inthe first two words, the user specifies
options and addresses for the operation, Bit 1 of word O specifies the device control message chain to be
used for the operation. A 0 specifies chainl, and a 1 specifies chain 2, Bit 2 specifies a maximum length
of time for the data transfers associated with an operation. If this period is exceeded, a timeout error
occurs. A 0 specifies a 300-ms period and a 1 specifies an 8-secondperiod. The 300-ms period is
appropriate for most user operations. Bits 8 and 9 must be zeros. Bits 12 through 15 must contain the
number of words, minus 1, in the device command area. Bits 16 through 23 must contain the loop 1
address, and bits 24 through 31 must contain the loop 2 address of the device, obtained from the device
acquisition and control service output file packet. Bits 0 through 15 of word 1 must contain the word
address of a data control word list referring to the area for transfer of data, if required. If no data
transfer is involved, place zeros in bits 0 through 15. Bits 16 through 31 must contain the word address
of the device command area.

The following is an example of coding of a device control command packet. The device control message
is to be placed in chain 2, and the timeout period is to be 300 ms. Other coding will move the loop
addresses of the working channel into word O prior to execution. A data control word list, DCWCR,
describes the core area for the data transfer. The device command area, a single word, is DEVCOM.
The packet name is DEVPAC,

OPERATION

NAME CONGT‘?ION OPERAND
1 2 3 4 5 6 7 8]9]10 11 12 13 141516 17 18 19 20 2! 22 23 24 25 26°27 28 29 30 3| 32 33 34 35 36 37 38 39 40 4i 42 43 44 45
D|E[V|P[AlC D|F 8l/B|'[o]1|clo]o]dlo|d],|8lz[X] '[olo], [1]6]/[¥]¥
DiF 16l DICWICR|. W, |l 6|/DIEVICIOM. W
Dic (%[ 4]4[2 1NEEE
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The following illustrates the device packet from a device acquisition and control service output file.

Word 0 A 16 B 16
Word1|( 0 0 0O A 12 B 16
Word 2 A 8 B 8 C 8 D 8
Word 3 A 32
Word 4 A 32
Word 0
Field Definition
A Users protection key, non-zero
B Users protection key, non-zero
Word 1
Field Definition
A Packet length in bytes
B Entry code
X'10 For card reader
X'11 For CRT display and entry station
X'12 For line printer
Word 2
Field Definition
A Party line address of device
B Device type
X'10 = Card reader
X'40 = CRT display and entry station
X'30 = Line printer
C Working channel loop 1 address
D Working channel loop 2 address
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Word 3 contains the device status word from the device at initiation. The formats of device status words
for current devices are shown in paragraph 4.1.6.3.

Word 4 contains the control data word identifying the device setup. Its contents are specified in the call
- to device acquisition and control service, as a means of verifying the setup.

Table 4-3 liststhe device operations which require datatransfers, and the number of words they required.

Table 4-3. Device Command Data Transfer Requirements.

DEVICE OPERATION CODE NUMBER OF WORDS

Card Reader Feed, Read ASCII X4 13 or 20
Feed, Read Binary X'5 26 or 40
Read ASCII X'6 13 or 20
Read Binary X 26 or 40
Re-Read ASCII X2 13 or 20
Re-Read Binary X'3 26 or 40
Load Memory* X'A 256
Read Memory* X'1 256

CRT Read X4 1-504

Display and .

Entry Station Read at Address X'6 1-504
Write X'8 1-504
Clear and Write X'9 1 - 504
Clear and Write X'3 504
Format
Alert and Write X'A 1-504
Alert, Clear, and X'B 1 - 504
Write
Read Card Reader X'5 5
Turn Around* X'D No limit

Line Printer Write xg 1-33
Read Memory* X'1 128
Load Memory* X'9 1-128

*Diagnostic commands - not normally issued by user programs.
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The data control word list describes an areaof memory for transfer of data to or from the device. Bit 0
of a data control word is a 1 if the word is the last word of a list, or a single-word list, Bit 1 is a 1 if
the word contains a chain address. Ifbit 2 is a 1, the data channel sends zeros to the device, or discards
data from the device. Bit 3 is a 1 if data is to be transferred to the device, or a 0 if data is to be trans-
ferred to core. If bit 4 is a 1, data is transferred to or from words in descending sequence. Bits 7
through 15 must contain a count of the number of words to be transferred or skipped, or the number of
words of words of zeros to be sent. Bits 16 through 31 must contain the word address of the data area,
or of a data control word list to which to chain at the end of the current list.

The following is an example of coding for a data control word list describing three areas into which data
from three fields of a punched card is to be placed. The fields consist of columns 1-8, columns 13-16,
and columns 21-32, respectively. Data is placed in an area of core named CDREC and the list name is
DCWCR.

NAME OPEE?{};ION OPERAND
CONDITION
2 3 4 5 6 7 89110 11 12 13 14]15]16 |7 18 19 20 2] 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4§ 42 43 44 45
Dic/Wic|R Dlciw 0,0, [0}, 0.0, |2|,|CIDIRIE[C|. W
DIC\W 0,10,]11,10/,19,]1],|0
DCw 0,10,|0/, 0, [0 ,]1], |CIDIRIE|C|. |w|+|2
DICW o, 0,.[1],10,]10, 11,0
Dlclw 0l,10,(0/.10l, |0, |3, |C/DIRIE[C]|. W+|3
D|C W, 1,10, 1], 0], |o],]12],le

The device command area must contain the device command. The length of this area is specified in
bits 12 through 15 of word 1 of the device control packet. Currently available devices require a single
command word. The left-hand byte of the device command word must contain the device party line
address, from the device packet supplied by device acquisition and control service. Contents of the
remaining bytes of the word vary for each device and command as defined in tables 4-4, 4-5, and 4-6,
for the card reader, CRT display and entry station, and line printer, respectively.

The following is an example of coding adevice command to read a card, ASCII mode. The command name
is DEVCOM.

OPERATION
NAME AND OPERAND
CONDITION
12 3 4 5 6 7 8910 I1 12 13 14)15016 |7 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
plE[vicle] T | [p]F o[ /¥, el /X[ "]6], [l o
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Table 4-4, Card Reader Commands.

OPERATION CODE BIT 15 BITS 16-23 BITS 24-31
BITS 8-11
Feed X'8 0 0 0
Feed, Read ASCII X4 0 0 0
Feed, Read Binary X'5 0 0 0
Read ASCII X'6 0 0 0
- Read Binary X' 0 0 0
Re-Read ASCII X'2 0] 0 0
Re-Read Binary X'3 | 0 0 0
Skip‘ Feed X'g 0 0 | 0
Release Channel X'F 0 0 0
Make Not Ready X'E 0 0 0
Clear X'D 0 0 0
Asgsign Channel* X'0 Initiate Bit Loop 1 Address Loop 2 Address
Status Request* X'C 0 0 0
Read Memory** X'1 0 0 0
Load Memory** XA 0] 0 0
Diagnostic Status** X'B 0 0 0

Note: Bits 12 through 14 are spare for all commands.
*Operations performed by device acquisition and control service.

**Djagnostic operations - not normally issued by user programs.
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Table 4-5. CRT Display and Entry Station Commands.

OPERATION CODE BIT 15 BITS 16-23 BITS 24-31
BITS 8-11 B

Read X'4 0 0 0

Read at Address X'6 0 Char. Address Line Address

Write X'8 0 Char. Address Line Address-

Clear and Write X'9 0 Char. Address Line Address

Clear and Write X'3 0 0 0

Format

Alert and Write X'A 0 Char. Address Line Address

Alert, Clear and X'B 0 Char. Address Line‘ Address

Write

Alert X'1 0 0 0

Print X'2 0 0 0

Read Card Reader X'5 0 0 0

Release Channel X'F 0 0 0

Assign Channel* X'0 Initiate Bit Loop 1 Address Loop 2 Address

Status Request* X'C 0 0 0

Diagnostic Status** X'E 0 0 0

Turnaround** X'D 0 0 0

Note:  Bits 12 through 14 are spare for all commands.

*Operations performed by device acquisition and control service.

**Diagnostic operations, Not normally issued by user programs.
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Table 4-6. Line Printer Commands,
OPERATION CODE BIT 15 BITS 16-23 BITS 24-31
BITS 8-11
Line Count X'A 0 Number of lines | 0
per form

Write X'8 0 Line number 0

Override X'D 0 0 0

Make Not Ready X'E 0 0 0

Release Channel X'F 0 0 0

Assign Channel * X'0 Initiate Bit Loop 1 Address Loop 2 Address
Status Request* X'C 0 0 0

Read Memory** X'1 0 0. 0

Load Memory** X'9 0 0 "0
Diagnostic Status** X'B 0 0 0

Note:  Bits 12 through 14 are spare for all commands.

*QOperations performed by device acquisition and control service.

**Diagnostic operations - not normally issued by user programs.

4.1.6.3 Operation Status

The common function attempts to initiate the operation, and, if unsuccessful, returns control to the user
program atthe exception return. Refertoparagraph4.1.8.1 for details of exception returns. If the common
function successfully initiates the operation, control is returned at the normal return. The operation
continues simultaneously with execution of the user program. The contents of the device control command
packet reflect the status of the operation.,

Word 0 SB(A B | SPARE . C ,|sP, D , E . F .
Word 1 A 16 16
DSW A | 30 B 9
CSW  1A11B4(C1P1|B41[F 1% H 9 16
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4-90

Field

Field
A

B

Word 0

Definition

0 = Device control message chain 1
1 = Device control message chain 2
0 = 300-ms timeout
1 = 8-sec timeout
Channel device control message chain specification
00 = Current channel
01 = S channel
10 = A channel
11 = B channel
Number of words in device command area
Device loop 1 address
Device loop 2 address
Word 1
Definition
Word address of data control word list

Word address of device command area

All fields of words 0 and 1 contain user-supplied information.

Field

Device Status Word

Definition

Separately defined for each device

Command status

00 = Successful completion

01 = Direct command error in device status word

10 = Direct command error in channel status word
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Channel Status Word

Field Definition
A Command completed
B 0 = Channel status stored

1 = Channel status not stored

C Timeout error

D Loop error

E Count error

F Initiate error

G Error

H Residual count - number of words remaining unprocessed of area referred to by

terminated data control word
I Word address of terminated data control word

At successful completion, the count in field H is zero, and the address in field I is that of the word fol-
lowing the last data control word.

The left-hand 30 bits of the device status word sent by the card reader are defined as follows:

ABCDEFGHIJKLMNOPQIRSTUVW SPARE 6

Field Definition

A Program retry

B Not ready

C Loop sync error

D Word sequence error

E Received data control bit 52
F Received data control bit S3

Invalid command

mQ

False feed

—

Feed command initiated

4-91



common functions interfaces

Field Definition

J Manual mode

K End of file

L Hopper empty

M Compare error
N Check sum error
(0) Pre-read error
P Validity check

Q Fail to feed

R Card jam

S Error indicator
T Buffer status

U 51~column mode
v | vStacker full

W ) Feed in progress

The left-hand 30 bits of the device status word sent by the CRT display and entry station are defined
as follows:

A1B1C1P1[B1[F 1[SefHq 11" %1 Lo sMyN1O1[Pe[ RS 1 T 7
Field Definition

A Program retry

B Not ready

C Loop sync error

D Word sequence error

Received data control bit S2

Received data control bit S3

Invalid command

= O R

Invalid address
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Field Definition

I Hold

J Send

K Parity error

L Line address

M Alert

N Overflow

(o) Error indicator

P Command not performed
Q Acknowledge/initiate
R Print

S Card reader

T Character address

The left-hand 30 bits of the device status word sent by the line printer are defined as follows:

Field Definition

A Program retry

B Not ready

C Loop sync error

D Word sequence error

E Received data control bit S2
F Recéived data control bit S3
G Invalid command

H ,Data format error

I Buffer active

J Buffer full
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Field Definition

K Top

L Parity error

M Hammer fire error
N Sync error

0] Undefined character
p Stop

Q Forms check

R Error indicator

S Gate interlock

T Load memory

U End of forms

v Excess forms error

For details of error terminations, refer to paragraph 4.1.8.3.
4.1.7 Direct Error Correction
4.1.7.1 Calling Sequence

The following illustrates the calling sequence for the common function which causes a device control
message in error to be skipped, allowing execution of other messages in the chain.

OPERATION
NAME AND OPERAND
CONDITION

2 3 4 5 6 7 81910 11 12 13 14]15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

LD Al,[PIAIRAME|TIERS
BIRILIP| | |72

B E|X|CEE[PTIIOIN [RE|TURIN
-1 NEO'RMAL| [RIE[T/URIN

Register 1 is saved; other registers are not saved.
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4.1.7.2 Input Parameters

The input parameters consist of the A register contents. The left hand halfword must contain zeros.
Device control message chain 1 is specified by zeros in byte 2, and device control message chain 2 is
specified by a non-zero value in byte 2. To skip only the device control message in error, place zeros in
byte 3. To skip all direct command device control messages in the chain, place a non-zero value in byte 3.
A parameter word may be placed in the A register as in the following example. An operation using this
word, PW1, would clear all direct device control messages in chain 2.

OPERATION -
NAME AND OPERAND
CONDITION :
12 3 4 5 6 7 8]9]t0 1112 13 14]i15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
)
PW| | D|C X|' 100[0|0/0]1 0| |

4.1.7.3 Terminations

After clearing the specified device command message chainin the specified manner, the common functioh
returns control to the normal return point.

The function transfers control to the exception return if the specified chain is not blocked by an error.
The device control messages are not altered in this case. -

4.1.8 Abnormal Terminations

The file transfer common functions all transfer controlto the user program at the exception refurn when
they are unable to initiate the transfer operation. Otherwise, at some later time, the operation completes,
and the routines indicate completion by setting the command completion bit in the channel status word of
the file transfer command packet., The interpretation of bits in the file transfer command packet differs
for direct and indirect commands.

4.1.8.1 Exception Returns

When a file transfer command results inanexception return, the A register contents indicate the reason
for the rejection, : ‘

A Register

Contents Description of Status

0 Busy - resubmi’é after chéckpoint

4 Device control message chain blocked by erfor - resubmit after error is corrected
8 Command or packet error

12 Disc space not available

16 Open command for second .output file

20 Output file closed
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A Register

Contents Description of Status

24 Indirect file aborted by previous operation, after current operation was successfully
' initiated - see status of previous operation

28 Indirect file aborted while attempting to initiate this command - see status of current

operation

The first three conditions are detected by all commands, and the last is detected by all indirect commands.
The write commands, direct and indirect, and the close indirect commands, detect lack of disc space.
All indirect commands other than open detect a file aborted by a previous command while the current
command awaits execution. Both the write and close indirect commands detect a closed output file.

4.1.8.2 Error Terminations - Indirect Commands

When a user program detects that the command completion bit is set, or when execution resumes fol-
lowing a busy checkpoint exit, the user program should check the command status code in the right-hand
two bits of the device status word. Even if this code is 00, indicating successful completion, a count
disparity can exist.

A command status code of 11 indicates an error in the execution of an indirect command. The channel
status word is in the following format.

A 8 B 8 c 16
Field Definition
A Error type

X'80 - End of file

X'81 - Invalid connector cell identifier

X'82 - Cell retrieval error

X'83 - Cell write error

X'84 - Lack of file linkage block space

X'85 - Close command references an output file in error
X'86 - Disc space not available

X'87 - System error

X'88 - Invalid work input file identifier

X'89 - Close command has written a reels list at the end of a tape file because the
requested connector cell structure could not be written

X'8A - Replace input tape or replace output tape error
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Field Definition

B X'00 = File aborted
X'01 = Unretrievable data cell
X'02 = Unretrievable low-level connector cell

Any other non-zero value indicates an unretrievable connector cell at a higher level.
The difference between the value and X'02 is the number of intermediate levels
affected.

C Cell address of unretrievable cell

For error types X'82, X'83, and X'85, the device status word is that of the operation in error, unless the
channel status word indicates the error. Inthat case, the channel status word is shifted left two positions
and placed in the device status word.

4.1.8.3 Error Terminations - Direct Commands

When a user program detects that the command completion bit is set, or when execution resumes follow-
ing a busy checkpoint exit, the user program should check the command status code in the right-handtwo
bits of the device status word. A code of 00 indicates successful completion, but a count disparity may
exist. When a read operation calls for more data than exists, the amount of data obtained can be deter-
mined by identifying the terminating data control word and noting the count field contents. A command
status code 0f 01 or 10 indicatesthat an error occurred in executing a direct command. The user program
should call direct error correction service for the device control message chain involved, so that other
operations can proceed in that chain. A command status code of 01 indicates that the device status word
indicates the error, and a code of 10 indicates that the channel status word indicates the error. In either
case, the address and count in the channel status word indicate how much data, if any, was transferred
correctly, The formats of the device status word and the channel status word vary, and are shown with
the command operation status.

4.2 DISC SPACE MANAGEMENT FUNCTIONS
4.2.1 Zone Allocation
4.2.1.1 Calling Sequence

The following illustrates the calling sequence for the common function that supplies a zone and loop 1
address for a user disc file.

LD Al,|P/AIRIAME|TIERIS
BIRILP| | |7/6

B EIX|CE[PITITI®IN] REITURIN
ool NIORIMAIL| RIETIURIN

Register 1 is saved; other registers are not saved.
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4.21.2 Input Parameters

The A register contents are the input parameters for the common function. The left-hand byte specifies
the cell size for the file. X'00 specifies a 128-byte cell, X'10 specifies a 256-byte cell, X'20 specifies a
512-byte cell, and X'30 specifies a2048-byte cell. The right-hand halfword must contain the approximate
number of cells required for the file. ‘

The. following is an example of coding a parameter word requesting a zone for 2048 byte cells for a file
expected to consist of approximately 2000 cells. The word is named PW2,

OPERATION
AND

NAME OPERAND

. CONDITION
1 2 3 4 5 6 7 81910 I1 12 13 14]15][16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
PW2 DIF 8/[x['13[o],, 18]/lo], [1el/[+[2]olelo

'4.21.3 Terminations

»The‘ COmmon function yseleCts the zone with the most available cells from those for the requested cell
size, places the zone parameter in byte O of the A register and the loop 1 address in byte 1 of the A
register, and transfers control back to the user program at the normal return point.

If a zone for the requested cell size is not available, or does not have sufficient available cells, the
common function transfers control to the exception return.

4.2.2 Single Cell Release

4.2.2.1 Calling Sequence

The following illustrates the calling sequence for the common function that releases a single cell of disc
storage.

LD AL [PIARIAME[TER]S
BRILIP| | [1]6

B | | || [EX/CEPTITIEN [RETURN
L T INeRMAL] RIETURIN

Register 1 is saved; other registers are not saved.
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4.2.2.2 Input Parameters

The A register contents are the input parametersfor the operation. Byte 0 specifies the zone parameter,
and byte 1 specifies the loop 1 address of the zone containing the cell to be released. The cell address
is placed in the right-hand halfword.

The following is an example of coding toload the parameters from the file transfer command packet used
in reading or writing the cells of the file directly. The packet name is DWPKT.

OPERATION
NAME AND - OPERAND
CONDITION
12 3 4 5 6 7 8910 1112 13 14}15)16 17 18 19 20 2t 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
LD Al(10],[1])|, DIWPK|T|+2
LD Al(12],13])] . DIWPK[T]+|6

4.2.2.3 Terminations

The common function releases the specified cell and returns control to the user program at the normal
return, without altering the A register contents.

If the zone parameter or loop 1 address is not valid, or the cell address is zero, the routine returns
control to the exception return. The A register is not altered and no cell is released,

4.2.3 Document File
4.2.3.1 Calling Sequence

The following illustrates the calling sequence for the common function that documents a file.

OPERATION
NAME AND OPERAND
CONDITION

I 2 3 4 5 6 7 819110 1 1213 14

>

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

LIDIX 2|,|AID|IDIR|. |I|N|PIL|T| |PARJAME|TIE|R| [PIA|CIKIE[T
LD Al, DIGICIUMEINITIAITIII®N| |VIE|ICITIER

BIRL[P 36

B EIX|CIE[PITII|®N| [RIEITIURIN

olofe NiORIMA|L| [RIETIURIN

Registers 1 and 2 are saved; registers 3, A, and B are not saved.
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4.2.3.2 Input Parameters

The input parameters required are an input parameter packet and a documentation vector. The packet
consists of two words. Bits 0 through 15 of the first word must contain the time halfword of the file
identifier. Bits 16 through 31 must contain the cell allocation count halfword of the file identifier., Byte 0
of the second word must contain the zone parameter, and byte 1 must contain the loop 1 address. The
right-hand halfword must contain the cell address of the high-level connector cell for the file. The
format of the packet is identical to that of the first two words of the output file identifier maintained by
the indirect commands, which can be used asthe packet. Similar information should be maintained in the
same format for a file written directly.

The documentation vector is a single wordtobe loaded into the A register. One, but only one, of the first
two bits must be a 1, Bit 0 is a 1 for an inactive file. Bit 1 is a 1 for an active file. The right-hand
halfword of the vector must contain the cell count of the file. Indirect commands maintain this count in
the third word of the output file identifier.

The following is an example of coding toplace a documentation vector in the A register. The file is to be
documented active, and the output file identifier is named OFID. :

OPERATION
NAME AND OPERAND
CONDITION
12 3 4 5 6 7 8910 11 12 13 14}15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3l 32 33 34 35 36 37 38 39 40 41 42 43 44 45
LID| | | | |A[(|0])]4(B|'|Oft|oOlOI0|00 | | |
LD Al(|2],]3)) |, |o]F|ID #1|0

4.2.3.3 Terminations

The common function documents the file and transfers control to the user at the normal return,

If the input parameter packet or documentationvector contains invalid data, the file cannot be documented
and the routine returns control to the exception return. The A register contents indicate the reason for

failure.

Contents - Description of Error

0 Invalid zone parameter or loop 1 address
4 Invalid contents of documentation vector high-order two bits
8 Zero cell address

4.2.4 Release File
4.2.4.1 Calling Sequence

The following illustrates the calling sequence for the common function that releases a file.
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OPERATION

NAME AND OPERAND
12 3 4 5 6 7 89|10 11 12 13 1431516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3| 32 33 34 35 36 37 38 39 40 41 42 43 44 45
L DX 2/, |ADIDIR[. | |IN[P|L[T] [PIA|RAMEITIEIR] [PIAICKKIEIT]
BRILIP| | |40
B EX|CE[PTIGN RE[TURN
ool NJORMAIL] RIETURIN

Registers 1 and 2 are saved; registers 3, A, and B are not saved.

4.2.4.2 Input Parameters

The input parameter packet consists of two words. The first word must contain the file identifier, with the
time halfword in bits 0through 15 andthe cell allocation count halfword in bits 16 through 31. The second
word must contain the zone parameter in the left-hand byte, and the loop 1 address in byte 1. The right-
hand halfword must contain the cell address of the high-level connector cell. The format of the packet is
identical to that of the first two words of the output file identifier maintained by the indirect commands,
which can be used as the packet. Similar information should be maintained in the same format for a file
written directly.

4.2.4.3 Terminations

The common function places the file in the released file list and returns control to the user's program
at the normal return.

If the input parameter packet contains aninvalid zone parameter or loop 1 address, the routine transfers
control to the user's program at the exception return.

4.3 SERVICE MESSAGE FUNCTIONS

4.3.1 Service Message Transfer
4.3.1.1 Calling Sequence

The following illustrates the calling sequence for the common function that issues a service message.
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OPERATION
AND
CONDITION
I 2 3 4 5 6 7 8]9[10 I1 12 13 14]15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

NAME OPERAND

Lo T | 2], JAD[PIR].T TIINPIL[T] [PIA[RIAME[TIER] TPIAICIKIETT
BRILP| | [5]2

B EXcEPITITIoIN RIE[TURIN

LL T INERMAL] RIE[TURIN

Registers 1 and 2 are saved; registers 3, A, and B are not saved.
4.3.1.2 Input Parameters

The input parameter packet consists of four words. In the first two words, the user specifies options
and addresses. Bit 0 of word 0 must be 0. Bit 1 specifies the device control message chain in which the
message for transmitting the service message is to be placed. A 0 specifies chain 1 and a 1 specifies
chain 2. Bits 6 through 7, and bits 24 through 31 must contain zeros. Bits 0 through 15 of word 1 must
contain the word address of a data control word list describing a six-word service message area in
which the service message has been built. Bits 24 through 31 must contain the orderwire party line
address of the destination processor, or 0 for an orderwire 2 destination.

The following is an example of coding for an input parameter packet. The device control message to
transmit the service message is to be placed in chain 1. A single data control word, DCWSM, describes
the service message bin, SWO. The party line address of the processor is X'01. The packet name is
SMTPKT.

OPERATION
NAME CON%T'lD'ION OPERAND
l23453\%'89|0|||2|3|4l5|6|7|8|9202|2223242526272829303|3233343536373839404|42434445
smTPKIT ) | IDIF 8l/[B]' [ololele|dolde],[8/]d],|116]/lo
DF L le|/Iplcwism]. W], 8l/]o], [8|/Ix] o]i
W[ [ple ANE P
Dicwisim Dlew | | [1[.l0l,l0la]1],]0], 6], [sin[T]P|k[T]. W
N\, |
\\‘ y’
7!1 pulg] Wl be

“Ahe >&ME
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4.3.1.3 Operation Status

The common function attempts to initiate the transmission of the service message, and, if unsuccessful,
transfers control to the user program at the exception return. The contents of the A register indicate
the reason for rejection.

Contents

Description of Status

0

4

8

Busy - resubmit after checkpoint
Device control message chain blocked by error - resubmit after clearing error

Command or packet error

If the common function successfully iﬁitiates transmission of the message, control transfers to the user
program at the normal return. Transmission of the message continues simultaneously with execution of
the user program. The contents of the input parameter packet reflect the status of the operation.

Word 0 |0 (A SPARE4B2 SPARE 1600000000
Word 1 A 16 SPARE 8 B 8
1
CSW 0 A1 1E1 F1 G1 H 9 16
I
CSW 1 A1 1E1F1 G1 H 9 16
Word 0
Field Definition
A 0 = Device control message chain 1
1 = Device control message chain 2
B Channel device control message chain specification
00 = Current channel
01 = S channel
10 = A channel
11 = B channel
Word 1
Field Definition
A Word address of data control word list describing the service message bin
B Destination processor party line address

All fields of words 0 and 1 contain user-supplied information.
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Channel Status Word

Channel status words 0 and 1 contain the status of the data channel of the destination and originating
processors, respectively. ’

Field Definition
A Command completed

B 0 = Channel status word stored

1 = Channel status word not stored
Timeout error

Loop error

Count error

H B O Q

Initiate error

Error

oQ

Residual count - humber of words remaining unprocessed of area referred to by
terminated data control word

I Word address of terminated data control word

A count of zero in field H and the address, in field I of the word following the last data control word
indicate successful completion of the transfer of the message.

4.3.2 Routing Service

4.3.2.1 Calling Sequence

The following illustrates the calling sequence for the common function that converts a C-number in
binary form to routing parameters.

OPERATION
NAME AND OPERAND
CONDITION

1 2 3 4 5 6 7 8f9/]10 1112 13 14115]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

LD|X 2|,|AD|DR(S(.[ RIT|S| [PARIAME TIER| PJAICKIEIT
BRILIP| | 44

B EIX[CEE[PTI|®IN| RIETURN

ool N@RMAIL| [RIEITLRIN

Registers 1 and 2 are unchanged; registers 3, A, and B are not saved.
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4.3.2.2 Input Parameter-

The routing service parameter packet consists of four words. In the first two words, the user specifies
the C-number. Bit 0 of word 0 is a 1 if the user does not require the parameters for routing purposes.
Bits 2 through 11 must contain the areacode of the C-number, in binary, or all ones. Bits 12 through 21
must contain the exchange code, in binary, or all ones. Bits 22 through 31 must contain the subscriber
code, in binary. If the exchange code represents a group exchange, this field may contain ones. The party
line code, where applicable, must be placed in bits 0 through 7 of word 1, in binary. Otherwise the field
is filled with ones. The ASCII to binary conversion function provides the binary numbers in this format,

The following is an example of coding for a routing service parameter packet. The C-number in decimal
digits, is 001001010. No party line code isused. The request is for routing purposes. The packet name is
RTSPK.

OPERATION
NAME AND OPERAND
CONDITION
1 2 3 4 5 6 7 8910 11 12 13 14]15]16 IT 18 19 20 2! 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
RTIS[PIK DIF 117]10].[ 1710, 1]0]7]0/0|1 |4 |I|0|7|0l0]I|,|1|0/|0|1|0
D|F 8l/|X'|FIF|,18|/10,|1|6]/ ¥*
D|C X% 44/2

4.3.2.3 Terminations

If routing service is unable to service a parameter packet, control is returned to the user program at
the exception return. The A register contents indicates the reason for rejection.

Contents Description of Status
0 Busy - resubmit after checkpoint
4 Parameter packet outside channel core limits

The common function returns control at the normal return in all other cases. The packet contents indicate
the type of routing information returned. The A register also contains word 3 of the packet, the left-hand
bit of which is the completion bit. This bit is zeroed at initiation and changed to one when the operation
is completed. At completion bits 3 through 7 contain a code identifying the information in the packet, as
defined in the following charts.

Unresolvable C-number return:

Word 0 (0 SP1 A 10 B 10 C 10
Word 1 A 8 SPARE 94
Word 2 SPARE 39
Word3{ 100000 00 ' A 80000000000000000
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Word 0
Field Definition
A C-number area code in binary
B ’C-nuvmber exchange code in binary
C C-number subscriber code in binary
Word 1
Field Definition
A C-number party line code in binary

All fields of words 0 and 1 contain user-supplied information. Unused optional fields are filled with

ones.
Word 3
Field Definition
A Value indicating first unresolvable C-number component

0 = Area code

4 = Exchange code
8 = Subscriber code
C = Party line coéie

Return consisting of an exchange code of another processor in the center:

Word 0 | 0 |SB, A 10 B 10| c 10
Word 1 A 8 SPARE 24
Word 2 SPARE 39
Word3| 1000 0 0 01 A 80000000000000000
Word 0

Field Definition

A C-number area code in binary

B C-number exchange code in binary

C C-number subscriber code in binary
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A

Word 1
Definition

C-number party line code

common functions interfaces

All fields of words 0 and 1 contain user-supplied information, Unused optional fields are filled with

ones.

Field

A

Word 3

Definition

Orderwire 1 address of processor in which the C-number may be resolved

Return consisting of a device address of a multiplex device available on the time division multiplex loop
of this processor:

Word 0] 0 SP1 A 10 B 10 C. 10
Word 1 A 8 B 24
Word 2 SPARE 39
Word 3| 1 A2 00010 B 8 C 8 D 8
Word 0
Field Definition
A C-number area code in binary
B C-number exchange code in binary
C C-number subscriber code in binary
Word 1
Field Definition
A C-number party line code in binary
B Prefix character for message header (8 or 9) or zeros

Allfields of word 0 and field A of word 1 contain user-supplied information. Unused optional fields
are filled with ones.

4-107



common functions interfaces

Word 3
Field Definition
A Range of multiplex status record address
00 = first range, 0-255
11 = second range, 256-511
B Orderwire 1 address of processor
C Multiplex status record address

D Party line address or zero

Return consisting of parameters for a device acquisition and control service routing request:

Word 0 |0 SP1 A 10 B 10 C 10
Word 1 A 8 SPARE 24
Word 2 SPARE 39
Word 3 10000011 A 8 B 8 Cc 8
Word 0
Field Definition
A C-number area code, in binary
B C-number exchange code, in binary
C C-number subscriber code, in binary
Word 1
Field Definition
A C-number party line code, in binary

Allfields of words 0 and 1 containuser-supplied information. Unused optional fields are filled with
ones.
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Field

Return consisting of parameters for a resident service function:

Definition

Word 3

common functions /'nterfaces.

Orderwire 1 address of processor which runs device acquisition and control service

Party line address of device, or 0

Device type, as defined for device acquisition and control service

Word 0 | O Sl’i A 10 B 10 C 10

Word 1 A SPARE 24

Word 2 SPARE 39

Word 3 10000100 8 000 00O0O0TP O B 8
Word 0

Field

Field

A

Definition

C-number area code, in binary

C-number exchange code, in binary

C-number subscriber code, in binary

Definition

Word 1

C-number party line code, in binary

All fields of words 0 and 1 containuser-supplied information. Unused optional fields are filled with

ones.

Field

Definition

Word 3

Orderwire 1 address of processor which runs specific resident service function

Op code of service message for this function
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Return consisting of parameters for a program call service message to call a nonresident service func-
tion:

Word 0 A1 SPI’ - B 10 , .C 10 D 10
Word 1 , A 16 * B 16
Word 2 A 8 B 8 C 16
Word 3 |1 A2 0O 0 1 0 1 B 8 0 00O0OOOOOOOOOOOO
Word 0
Field Definition
A Rotary allocation indicator:

0, for rotary allocation

1, for information only

B C-number area code, in binary
C C-number exchange code, in binary
D C-number subscriber code, in binary

All fieldsin wordO contain user-supplied infbrmation. The user also supplies a C-number party
line code, in binary, inbits0through7 of word 1, which is overlaid. Unused optional fields are filled

with ones.
Word 1

Field Definition

A Time half word in file identifier of non-re‘side'nt service' function

B ' Zone allocation count in file inditifier of non- resideht service function
Word 2

Field Definition

A Zone parameter in file identifier of non-resident service function

B Loop 1 address in file identifier of non-resident service function

C Cell address in file identifier of non-resident service function
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Word 3
Field Definition
A Channel queue specification
00 = B channel on load
01 = B channel off load
10 = A channel on load
11 = A channel off load
B Orderwire 1 address of allocated processdr

Return consisting of an address of a group address auxiliary table:

Word 0 |0 SP1 A 10 B 10 C 10
Word 1 A 16 B 16
Word 2 A 8 B 8 C 16
Word3| 10000110 SPARE 16 A 8
Word 0

Field Definition

A C-number area code, in binary

B C-number exchange code, in binary

Cc C-number subscriber code, in binary

All fields of word 0 and byte 0 of word 1 contain user-supplied information. Unused optional fields
are filled with ones. Word 1 is overlaidby the result after byte 0 has been moved to word 3.

Word 1
Field Definition
A Time halfword of file identifier of group address auxiliary table, or zeros if table is
resident
B Zone allocation count of file identifier of group address auxiliary table, or zeros if

table is resident
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Word 2
Field Definition
A Zone parameter of file identifier of group address auxiliary table, or zeros if table is
resident
B Loop 1 address of file identifier of group addreés auxiliary table, or zeros if table is
resident
C Cell address of file identifier of group address auxiliary table, or core address of

table, if resident
4.3.3 Orderwire Translation Service
4.3.3.1 Calling Sequence

The following illustrates the calling sequence for the common function that supplies the orderwire 1
address of the processor responsible for space allocation of a disc zone.

12 3 4 5 6 7 8]9)10 t1 12 13 141516 17 18 19 20 2| 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
| LIDX 2|, ADDR|S|.| [OF| [T]S| [P|AICKIE[T |
BRILIP| | |84 |
B EXICEPTIIION RETURN
N NCRMAIL| [RIE/TIURIN

Registers 1 and 2 are unchanged; registers 3, A, and B are not saved.

4.3.3.2 Input Parameters

The orderwire translation service parameter packef consists of four words. The disc zone parameter
and loop 1 address must be placed in the left-hand halfword of word 2. This information may be moved
into the packet from the second word of the file identifier.

4.3.3.3 Terrrﬁnalions

If the common function is unable to process the packet, control is returned to the user program at the
exception return. The A register contents indicate the reason for rejection.

Contents Description of Status
0 Busy-resubmit after checkpoint
4 Parameter packet is outside channel limits
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The common function returns control at the normal return after locating the processor orderwire 1
address. The following shows the contents of the packet at this point, The A register contains the fourth
word of the packet.

Word 0 SPARE 39
Word 1 SPARE 39
Word 2 A 8 B 8 SPARE 16
Word3| 1 0 000O0O00O0 A 80000000000000000
Word 2
Field Definition
A Zone parameter of disc
B Loop 1 address of disc
Word 3
Field Definition
A Orderwire 1 address of processor responsible for space management of disc

4.3.4 C-Number Conversion
4.3.4.1 ASCII to Binary

4.3.4.1.1 Calling Sequence

The following illustrates the calling sequence for the common function to convert a C-number in ASCII
to a C-number in binary, in the format required for the routing service parameter packet.

OPERATION
NAME AND OPERAND
I 2 3 4 56 7 8 Sloc?r[:IZT[I(:)NI4 15016 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
LIDIX 20, |ADDIRIS|. | |#|F| [PAIRIAIMIEITIE|R |PIAICKIEIT
BRILIP| | [8/8
B EIX|CIE[P|T|T|O|N| [RIE[TIHRIN
olole NI@RMAL]| [RIE|TIURIN

Registers 1 and 2 are saved; registers 3, A, and B are not saved.

4-113



common functions interfaces

4.3.4.1.2 Input Parameters

The input parameter is a byte address, that of the first character of a C-number. The C-number con-
sists of three, five, six, eight, nine, or eleven decimal digits in ASCII, followed by a period. The
address is placed within a four-word parameter packet which may later be used as a routing service
input parameter packet. The right-hand 18 bits of word 1 of the packet must contain the byte address
of the C~number. : o

The following is an example of coding to build a parameter packet. The C-number begins at MSG + 1,
and the packet name is PARPK.

OPERATION
NAME AND OPERAND
CONDITION .
1 2 3 4 5 6 7 819110 11 12 13 14}15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
PAR[P[K D[C X[¥
DIF La|7[%[%[, 18]/ m|s|a]+]1
blc "FARE

4.3.4.1.3 Terminations

The common function returns control to the user program at the exception return if the input-does not
conform to the C-number format. In this case, byte 0 of the A register contains the nonconforming
character and bytes 1, 2, and 3 contain the character address relative to the first character of the
C-number.

After successfully converting the input to binary, the common function transfers control to the normal
return. The A register contains the period in byte 0, and the number of characters of the C-number
in byte 1, 2, and 3.

The parameter packet contains:

Word 0 | SP 9 A 10 B 10 C B 10
Word1l| A SPARE ¢ | B "
Word2 | ) ' | SPARE o N o
Word 3 | - o SPAREi . | 32
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Word 0
Field Definition
A C-number area code, in binary, or ones
B C-number exchange code, in binary, or ones
C C-number subscriber code, in binary
Word 1
Field Definition
A C-number party line code, in binary, or ones
B Byte address of first character of ASCII C-number

The converted C-number is placed in word 0 and byte 0 of word 1. Unused optional fields are filled
with ones.

4.3.4.2 Binary to ASCII
4.3.4.2.1 Calling Sequence

The following illustrates the calling sequence for the common function that converts a binary C-number
to ASCII characters.

OPERATION
NAME AND OPERAND
CONDITION

1 2 3 4 5 6 7 8|90 11 12 13 14]15|16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

Lol [ [2],]alpPlR]. [ [PlARIAMEITER] [Plalc]k[E[T
BRIUP | laf2

B ElxlcE[PITITlelN] RIE[TILRIN

ARE NeRMalL| [RIE[TU[RN

Registers 1 and 2 are saved: registers 3, A, and B are not saved.
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4.3.4.2.2 Input Parameters

The input parameters are a C-number inbinary form, and the address of an area in which the C-number
will be placed. If no data is lost by placing the C-number area byte address in bits 14 through 31 of
word 1, the routing service parameter packet maybe used. To build a packet, place the binary area code,
or 10 ones, in bits 2 through 11 of word 0. The binary exchange code, or 10 ones, must be placed in bits
12 through 21, and the binary subscriber code must be placed in bits 22 through 31. Bits 0 through 7 of
word 1 must contain the party line code, or eight ones. Bits 14 through 31 must contain the byte address
of the C-number area.

The following is an example of coding for a parameter packet. The C-number will be placed in an area .
starting at address CNUM., Other coding will move the binary C-number into word 0 and byte 0 of word 1
at run time. The name of the packet is PKPAR.

OPERATION
NAME AND OPERAND
CONDITION
1 2 3 4 5 6 7 81910 1112 13 14]15]16 17 18 13 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
PKIPIARl | | | DIC * %
D|C CINUM
D |C ¥1X|s|s]2

4.3.4.2.3 Terminations

If the binary C-number is not a valid C-number, the common function returns control to the user
program at the exception return. The A register contains the count of characters placed in the ASCII
C-number area in byte 0. A code in bytes 0, 1, and 2 identifies the reason for termination.

0 '~ Area code neither all ones nor 999 or less
4 Exchange code neither all ones nor 999 or less

8 vSubscriber code not 999 or less - |

12 . Party line code neither all ones nor.99 or less

16 , Area code 999 or less, with exchange codes all ones

The common function returns control at the normal return when the entire C-number has been placed in
the ASCII area. The A register contains the count of ASCII characters in the converted C-number, The
contents of the packet are unchanged, as follows:

Word 0 | SP 9 A 10 B 10 C 10
Word 1 A 8 SPARE 6 B 18
Word 2 SPARE 39
Word 3 SPARE 32
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Word 0
Field Definition
A C-number area code, in binary, or ones
B | C-number exchange code, in binary, or ones
C C-number subscriber code, in binary
Word 1
Field Definition
A C-number party line code, in binary, or ones
B Byte address of area in which ASCII C-number is to be placed

All fields of word 0 and field A of word 1 contain user-supplied information, Unused optional fields
are filled with ones.

Words 2 and 3 are not used by the common function and may be used for other purposes.
4.4 PROGRAM FUNCTIONS
4.4.1 Relocatable Program Loader
4.4.1.1 Calling Sequence

The following illustrates the calling sequence for the relocatable program loader.

OPERATION
NAME AND OPERAND
CONDITION

I 2 3 4 5 6 7 8F9110 11 12 13 14]I15{16 17 18 19 20 2t 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

L|D|X 2(,|ADID[R|.| |T|N[P|UIT| [PA[RIAME|TIER| [PIAICKIET
BIRLIP| | [4/8

B E(X|CIE[PITIT@IN| [RE[TILRN

.. N/eRMAIL| [RIE|TIURN

Registers 1 and 2 are saved; registers 3, A, and B are not saved.
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4.4.1.2 Input Parameters

The input parameter packet consists of four words, in which the user supplies addresses, options, and
other information required by the relocatable program loader. Byte O of word 0 must contain a value of
one, when loading subsequent object program phases. Byte 1 must contain an object phase number. Bytes
2 and 3 must contain the word address to be used as the relocation value. The left-hand halfword
of word 1 must contain the word address of the low load limit within the channel. The right-hand
halfword must contain the word address of the high load limit within the channel. Words 2 and 3 identify
the object program connector cell. The left-hand halfword of word 2 must contain the time identifier, and
the right-hand halfword must contain the cell allocation count identifier. Byte 0 of word 3 must contain
the zone parameter, and byte 1 must contain the loop 1 address. Bytes 2 and 3 must contain the cell
address.

The input parameter packet used by relocatable program loader in initiating a channel is in the program
status record, at address X'64 relative to the start of the record. The most common use of relocatable
program loader by a user program is to load a new phase of a program. A one value must be placed in
byte 0, a new phase number must be placed in byte 1, and optionally a new relocation value may be
provided, in order to load a new phase. Otherwise, the original packet is valid. In some cases, however,
changing the limits is desirable to protect portions of the program previously loaded.

4.4.1.3 Terminations

If the loader is unable to load the completé phasé of a program, the loader returns control to the user
program at the exception return. The A register contents indicate the reason for return.

Contents Description of Status

0 Busy-resubmit after checkpoint

4 Load limits exceed available channel space

8 Object program connector cell retrieval failure

12 Illegal object program load format

16 _ . Object program phasé not de_fi‘néd in connector cell
20 Violation of load limits

24 ) Object program data cell retriéval failuré

When the loader successfully loads the program, control returns to the user program at'the normal
return, Two loader status words are placed in channel status words 9 and 10 of the program status
record. The following shows the input parameter packet.

Word 0 R B 4 C 16
Word 1 A 16 B 16
Word 2 A | 16 B - 16
Word 3 A g B 8 ¢ 16
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Field

The following shows the contents of channel status words after a successful load.
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Word 0

Definition

Load requirement type

0 = Object program phase assembled for channel initiation
1 = Object program phase

Object program phase number

Word address to be used as relocation value

Word 1

Definition

Word address of low load limit
Word address of high load limit

Word 2

Definition

Time halfword of object program connector cell identifier

Cell allocation count halfword of object program connector cell identifier

Word 3
Definition
Zone parameter of object program connector cell
Loop 1 address of object program connector cell

Cell address of object program connector cell

Word 0

16

Word 1

16

16
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Word 0 (Relative address X'20 in program status record)

Field Definition
A Object program format loaded
B Number of inputs allowed by object program (not used if byte 0 of packet contains 1)
C Word address of start point of object program phase
Word 1
Field Definition
A Word address of lowest location modified during load
B Word address of highest location modified during load

4.4.2 Object Text Address Adjust
4.4.2.1 Calling Sequence

The following illustrates the calling sequence for the common function that adjusts the addresses of
a relocatable object program,

OPERATION
NAME AND OPERAND
CONDITION .

1 2 3 4 5 6 7 89|10 11 12 13 14]15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

LI DX 2|, |AD[DIR]. | |PAIRIAMETIEIR| |\ TIN[PILUT| [P|AICKIE|T
BIRLL[P| | |9]6

B EIXICIE[PIT|I|¢IN| |RIE[T/UR|N

ole]o NIGRMAIL| RIETHRIN

Registers 1 and 2 are saved; registers 3, A, and B are not saved.

4.4.2.2 Input Parameters

The input parameters are placed in a 4-word packet, with a 4-word work space immediately following.
The left-hand 14 bits of each word must be zeros. The right-hand 18 bits of word 0 must contain the
relocation base address, in byte address form. The right-hand 18 bits of word 1 must contain the byte
address of the first word of the object text. The corresponding bits of word 2 must contain the byte
address of the last word of the object text. The corresponding bits of word 3 must contain the word
address of the last word of the text relocation vector, normally the last word of the object text data cell.
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The following is an example of coding for a packetto adjust relocatable object text in an area at
PROGIN. The packet name is LOCPROG.

NAME :Z:?)'?‘lgll:: OPERAND
1 2 3 4 5 6 7 819110 11 12 13 14]15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Uelc|P[Rlo1G] | [DlC N|X[T|P|H
DiC PREG|IIN +|8|
DlC PROGILINI+2|0j2]0
Dic PRIEIG|T|N|+|2]o/ |4
D|C TTIRARN

4.4.2.3 Terminations

The common function returns control to the user's program at the exception return if the indicated text
addresses are not within the channel limits, or if the first word address is greater than the last word
address.

After adjusting the object text correctly, the common function returns control at the normal return. The
following shows the input parameter packet. Words 1 and 3 of the packet are modified by the address
adjustment function, so they must be reset if the parameter packet is to be re-used.

Word0 |0 0 0 0 0O0OO0OOOOOOODUO A 18
Wordl1 |0 0 0O O0OOOOOOOU OO A 18
Word2 (0 0 0O OOOOOOOGOOO A 18
Word 3 0000‘0000000000 A 18
Word 4
Word 5
WORK AREA
Word 6
Word 7
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‘Word, Field Definition

0, A Relocation base address (byte address)

1, A Byte address of first word of object text

2, A Byte address of second word of object text

3, A . Byte address of last word of text feioéation vector

44.3 Set Channel Trap
4.4.3.1 Calling Sequence

The ‘following illustrates the calling sequence for the common function that sets the address for the
trapped instruction routine within a channel.

. OPERATION
NAME ' AND OPERAND
CONDITION

12 3 4 5 6 7 89|10 11 12 13 14]I15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3] 32 33 34 35 36 .37 38 39 40 41 42 43 44 45

LIDIX 2[,|ADID[RIS|.| |6fF| |cHIANINIEL] [EIN[T[RY] [P|T
BIR|L[P 56

B| EIXICEIPITITICIN| RE[TIURIN

.1 NGRMAL| RIE[TILRIN

4.4.3.2 Input Parameter

The address of the channel entry point is the only input parameter. Control is transferred to this
address each time the hardware trapped op code interrupt occurs during the channel's time period.

4.4.3.3 Terminations

If the address in index register 2 is outside of the channel limits, control returns to the user program
at the exception return. :

After placing the trap address appropriately, the common function returns control to the normal return.
Index register 2 contains the channel trapped op code entry address previously set, or zeros.

4.44 Timer 1
4.4.4.1 Declare Entry
4.4.4.11 Calling Sequence

The following illustrates the calling sequence for the common function to declare an entry point to which
control is transferred when a timer 1 hardware interrupt occurs.

4-122



common functions interfaces

OPERATION

NAME CON%T'?ION OPERAND
I 2 3 4 5 6 7 8910 1112 13 14]15]16 17 18 19 20 2] 22 23 24 25 26 27 28 29 30 3| 32 33 34 35 36 37 38 39 40 4! 42 43 44 45
LD Al, [PlA]R[AME[TE[R]S
BIRILIP| | [21S]6
B E|X|CIE[P|TIT|®N| [RIE|T|URIN
o|ofe INORMAL RETURN

Only register A is altered.
4.4.4.1.2 Input Parameters

Register A must contain the word address of an entry point within channel limits, in bytes 2 and 3. Zeros
in bytes 2 and 3 discontinuesuse of timer 1. In bit 0 a 1 calls for a reset/start timer 1 operation immed-
iately following this operation. A 0 in bit 0 provides an immediate return.

4.4.41.3 Terminations

If the channel entry point word address is not within the channel limits, control returns to the exception
return in the user program.

If the channel entry point isvalid, the common function stores it appropriately, resets and starts timer 1
if required, and returns control to the user program at the normal return. The A register contains the
previously specified entry point, or zeros, in bytes 2 and 3.

4.4.4.2 Reset/Start Timer 1

The following illustrates the calling sequence for the common function to reset and start timer 1.

OPERATION
AND
CONDITION
I 2 3 4 5 6 7 8)9o 111213 14}15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 3B 39 40 4l 42 43 44 45

BIRLP| | |2/60

NAME OPERAND

All registers are saved.
No parameters are required. The timer 1 running bit in the operations control table is set, and the

timer is reset and started. If an entry point for the channel has not been declared, no operation is per-
formed.
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4.44.3 Stop Timer 1

The foll_owing illustrates the calling sequence for the common function to stop timer 1.

OPERATION
NAME AND OPERAND
CONDITION

1 2 3 4 5 6 7 89|10 11 12 13 14]I5}16 17 18 1920 21 22 23'24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

IBRLIP| | [2/64%

All registers are saved.

No parameters are required. Timer 1 is stopped and the timer 1 running bit in the operations control
table is reset. If an entry point has not been declared for the channel, no operation is performed.

4.4.4.4 Start Timer 1

The following illustrates the calling sequence for the common function to start timer 1.

OPERATION
NAME AND OPERAND
CONDITION
12 3 4 5 6 7 81910 11 12 13 14]15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3! 32 33 34 35 36 37 38 39 40 41 42 43 44 45

All registers are saved.

No parameters are required. Timer 1 is started without altering its setting, and the timer 1 running bit

in the operations control table is set. If a timer 1 entry point for the channel has not been declared, no
operation is performed. ) ‘

4.5 OPERATIONS CONTROL SERVICE ENTRIES

4.5.1 Channel Disconnect Busy

The following illustrates the calling sequence for the entry to operations control that allows the channel
to remain inactive until an input/output operation has been completed.
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OPERATION
NAME AND OPERAND
CONDITION
1 2 3 4 5.6 7 819010 11 12 13 14]|15]t6 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
LD Al |+ cloD|E

BRILIP | [8
lels RIE[TIU[RIN

No register is saved.

The single parameter specifies the device control message chain used by the input/output operation, A
zero value in the A register specifies chain 1, and a nonzero value specifies chain 2.

Operations control service returns control to the user's program at the return point when the input/
output operation has completed.

4.5.2 Channel Disconnect Checkpoint

The following illustrates the calling sequence for the entry to operations control that terminates the
channel time period.

OPERATION
NAME AND OPERAND
CONDITION

I 2 3 4 5 6 7 8§9]10 1112 13 14]15{16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

BRLP | |12 |
olo]s RETIURN

No register is saved.

No parameter is required. At the beginning of the next period for the channel, operations control service
returns control to the user program at the return point.

4.5.3 Channel Normal Completion "‘

The following illustrates the calling sequence to enter operations control indis"rectly at the normal com-
pletion entry. SN

OPERATION
AND
CONDITION
12 3 4 5 6 7 8910 11 12 13 14(15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4l 42 43 44 45

BRILP| | &

NAME OPERAND

No register is saved.

No parameter is required. When operations control service has completed its normal completion func-
tions, control passes to the channel initiation routine.
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4.5.4 Channel Abnormal Compleiion

Thé following illustrates the calling sequence to enter operations control indirectly for an abnormal
completion. '

OPERATION
NAME AND OPERAND
CONDITION
12 3 4 5 6 7 89110 1112 13 14]15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

All registers are saved.

It is a user responsibility to place a channel abnormal completion status word in the program status
record at relative address X'44, prior to entering this routine. Those abnormal completions initiated by
system routines, defined in table 4-7, place a 0 in bit 0 of this word. The user places a 1 in bit 0. The
abnormal completion routine placesalinbitl if an error occurs during an attempt to write a core dump
on disc. The user identifies his abnormal completion by a code in bits 2 through 13.

Table 4-7. System Defined Abnormal Completions.

TYPE | CHANNEL ABNORMAL COMPLETION STATUS WORD CORE
DUMP
Program Interrupt 0 A1 000000000001 Address of interrupt Yes
Memory Parity Int. 0 A1 000000000010 | Address of interrupt . No
Unavailable Instr, Int. 0 A1 000000000011 Address of interrupt Yes
Program Timeout 0 A1 000000000100 Address of last instruction executed Yes
Load Error 0 A1 000000000101 Status from loader No
Q@ Read Error 0 A1 000000000110 Cell address No
CPSR Read Error 0 A1 000000000111 Cell address No
Input Number 0 A1 000000001000 | Input numbers N No
Discrepancy
Invalid C-number 0 A1 000000001001 C-number subscriber code ' No

The fourth and fifth words of the abnormal return service message sent to control program service con-
tain the file identifier of the core dump file. If a core dump file was not written, the fourth word of the
service message contains zeros and the channel abnormal status word is in word 5.

The routine returns control to the initiation routine, to initiate the next program in the channel.
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list of service messages

Program Return

A B, c D
E 16 F 16

G g R I 16
J 16 K 16

L g Mg N 16
© 32

A - Program Return Op-Code - X'42

B, C - Spare

D - Double word increment to referenced program control instruction
E, F - Protection keys of control program status record (AK + K2)

G - Disc zone identifier

H - L1 address of disc containing the control program status record

I - Cell address of control program status record

J-K - Protection keys of highest level connector cell of the output file (AK + K2) or literal data
L - Disc zone identifier, or zero if literal data

M - L1 address of output file, or zero if literal data

N - Cell address of output file connector, or literal data

O - Spare



list of service messages

AP Abnormal Return

A g B3 8
E 16 16

G 3 H 4 16
J 16 16
" M 3 16
° 32

A - AP Abnormal Return Op-Code - X'44
B - Spare

C - Spare

D -~ Double word increment to the referenced program control instruction
"E-F - Protection keys of control program status record (AK + K2)

G - Disc zone identifier

H - L1 address of control program status record

I - Cell address of control program ’statué record

J-K - Protection keys of abnormal status

L - Disc zone identifier |

M - L1 address of abnqrmal status

N -‘Cell address of al;normal stafus

O - Spare
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Space Release

A g B g C s D3
E 16 F 16

G 3 H g I 16
J 16 K 16

L g Moy N 16
o 32

A - Space Release Op-Code - X'45

B - Spare

C - Spare

D - Double word increment to referenced program control instruction
E-F - Protection keys of control program status record

G - Zone identifier of control program status record

H - L1 address of control program status récord

I - Cell address of control program status record

J-K - Protection keys of file to be released

L - Zone identifier of file to be released

M - L1 address of file to be released

N - Cell address of high level connector of file being released

O - Spare
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DCS File Update

A-4

A Not Used " 6
C 16 D 16
E g E g G 16
H 16 I 16
I g R L 16
M 16 N 16

A - File Update Op-Code - X'81

B,C, D, E, F, G- Zeros

H - AK of file to be added to data collection service
I - K2 of file to be added to data collection service
J - Disc zone identifier of the file

K - L1 address of disc containing the file

L - Cell address of the file

M, N - Hexadecimal data collection service code as ASCII characters
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Replace Output Tape

A g B g C 3 D3
E 16 F g G g

H 16 I 16
L K g L g Mo g
N 32

0 32

A - Replace Output Tape Op-Code - X'84
B - Spare
C - OW1 address of calling processor

D - Calling processor channel, 000 - Not used, 010 - service channel, 101 - MUX channel, 110 -
B/OW2 channel, 111 - A channel

E - Core address where the return status is to be stored

F - L1 working channel of tape servo

G - Spare

H - AK to be used as AK for tape ID

I - Zeros in replace output tape message

J - Spare

K - PLA of tape servo

L - First byte of tape control transfer command packet which initiated replace output tape

M - Library zone into which tape reel is to be placed



list of service messages

DACS Routing Request

A g B3 8
E 16 16
G g H 3 16
J 16 16
L g Mg 16
0 16 8

- DACS Routing Request Op-Code - X'8D

A
B
C

OW1 address of the originating processor

D - Zero or double word increment of calling program control instruction

E’ F’ G’

H, I - File identifier of calling control program status record; zero if from a program (ie, D=0)

J’ K’ L’

M, N - File identifier of message

O - If D=0, C-number to substitute in program call service message or zero indicating request for

general service program

Count the number of I's in the callingprogram control instruction; zero if from a program

If D;!O, zero or PI selection key for message in file of fields J, K, L, M, N

P - Zero or party line address of particular device

Q - Output device type




list of service messages

Regulator Tables Update Return

A g B g C 3 D g
E 16 F 16

G g H 3 I 16
J 16 K 16

L g Mo g N 16
o 32

A - Regulator Tables Update Return Op-Code - X'96

B - Spare

C - OW1 address of originating processor

D - Double word increment to calling program control instruction
E, F - Protection keys (AK + K2)

G - Disc zone identifier

H - L1 address of disc containing control program status récord
I - Cell address of the calling control program status .record

J, K - Protection key (AK + K2) for new tables file

L - Disc zone identifier

M - L1 address of disc containing updated tables

N - Cell address of updated tables

O - Spare



list of service messages

1/0 Call 1
A g B s C g D g
E 16 F 16
G 3 H g I 16
J 16 K 16
L g Mg N 16
© 16 P 16

A - I/O Call 1 Service Message Op-Code - X'AO

B - Count of the number of I's in the calling program control instruction; zero if from a program
C - OW1 address of originating processor

D - Double word increment to calling program control instruction; zero if from service program
E, F - Protection key of calling control program status record, zero if from service program

G - Control program status record zone; zero if from a service program

H - L1 address of control program status record disc; zero if from a service program

I - Cell address of the control program status record; zero if from a service program

J, K - Protection key of message file

L - Zone of message file

M - L1 address of message file

N - Cell address of message file

O - Selection key of subfile if multiplexed file; zero if non-multiplexed

P - Spare



appendix b

file structure

GENERAL

Data within the C-System is physically maintained in either disc or tape storage. Disc is most useful
in the storage of transient data, while tape is a practical medium for the storage of permanent data.

In order that data may be used by or transferred between programs within the system, the data must be
organized into files that have a common file structure. While it is recognized that an identical file
structure cannot be maintained for data on disc and for data on tape, the file structure is such that a file
structure on disc can be derived from a file structure on tape, and vice versa.

The file structure may be built and utilized via the common software modules available in each C-System
processor. Enforcement of the file structure is a function of storage space allocation, release, and
recovery software modules within the C-System.

GENERAL FILE STRUCTURE

The following illustration depicts the general file structure.

FILE
IDENTIFIER

DATA CELL
CONNECTOR HEADER
CELL
HEADER DATA

ITEM ENTRY

ITEM ENTRY

HEADER
.

DATA

ITEM ENTRY
[
(]
L] HEADER

DATA

B204 3276 3

The basic unit of a file is a cell. A cell is defined as a specified number of contiguous bytes that can be
addressed. The first two words of all cells within a file are reserved for header information. Cells are
divided into two classes; data cells and connector cells. Data cells contain user data. Connector cells
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contain addresses of data cells or other connector cells in a field defined as a connector cell item entry.
Connector cells can also contain the user data.

The file structure withinthe C-System environment isdefined as atree structure. Elements in the tree are
cells. Connectors between elements in the tree are cell addresses. Data cells are the lowest element of
a tree. Data cell addresses are storedina cell referred to as a connector cell. If more than one level of
connector cell exists in the file structure, lower level connector cell addresses are stored in a higher
level connector cell. The process of building higherlevel connector cells to contain the addresses of two
or more cells of the same, but lower, level continues until only one connector cell is required to hold the
next lower level cells. The lowest level connector cells are referred to as low level connectors. The
highest level connector cell is referred to asthe high level connector. All other levels of connector cells
are referred to as intermediate level connectors.

FILE IDENTIFIER

A file is addressed by a2-word file identifier that consists of a protection key andthe physical address
of a disc cellto allow retrieval of the file. File identifiers are normally communicated between programs
through the linkages provided by control programs. The structure for file identifiers is depicted as
follows.

AK K2
16 16
Z L1 CA
8 8 16
AK - This field contains 16 bits of the system absolute time clock at the time the file
was opened.
K2 - This field contains the value of a 16-bit counter which is read and incremented

each time a cell is allocated.

4 - This field contains the disc zone in which the file resides, If the file is on tape, bit
zero of the zone is set to one, and the remaining bits indicate the disc zone in which
the reels list resides, or in whichthe connector cell structure associated with the tape
file resides.

L1 - This field contains the time division exchange address of the disc on which the disc
file or tape connector cell structure resides.

CA - This field contains the disc cell address of the high level connector or reels list.
CELL HEADER

All cells within a file have a header in the first two words of a cell. The structure for cell headers is
depicted as follows.

16 16
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K2

IL

P1

file structure

This field normally contains the value of the time identifier at the time the file was
opened; however, if the cell is written to tape, this field will contain either a block
sequence number or a connector level indicator. A block sequence number is a binary
number which describes the displacement of a data cell from the tape header. A con-
nector level indicator is a binary number which describes the displacement of a con-
nector cell from the file identifier (that is, the number of intervening connector cells
plus one).

For connector cells of a disc file structure, this field contains the value of the cell
counter at the time the field is allocated. If the connector cell structure on disc is
associated with a tape file, this field may contain either the value of the cell counter at
the time the cell is allocated, or a reel key number. A reel key number is a binary
value that is combined with the time halfwordto form a unique tape identifier. For data
cells on disc or tape, this field contains the value of the second two bytes of the item
parameter field in the low level connector cells.

This field contains zero if the cell is a low level connector cell; otherwise, the field
contains one.

This field contains the item length specification for connector cell items and is not
used for data cells. The connector cell item length is encoded as follows:

IL Field Value Item Length (Bytes)
0 2

1 4

2 8

3 16

4 32

5 64

6 128

7 256

This field contains the number ofbytesofuseful data where the count is taken from the
start of the cell and includes the header space. For connector cells, the count is taken
from the start of the celltothelast byte of the last connector cell item. For data cells,
this field can be specified by the user. If the L field is used as an address modifier;
that is, added to the cell address, the resultant address points to the next available
space in the cell. For example, if a low level connector cell is being prepared in core
with an item length specification of 1, and the connector cell currently contains one
data cell address, the L field would contain the value 12. The cell address plus 12
would point to the word in which the next data cell address is to be placed.

The P1 field is used for data directing codes. For files that interface with system

functions, this field may be used by the applied system to contain detail information
concerning data formats, editing required, compression, and expansion.
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P2 - The P2fieldisused in conjunctionwiththe P1 field. For files that interface with system
functions, this field contains parameters that are required by the program specified
in P1. For files that areused strictly within applied systems, this field may be used by
the applied system in the same manner as described for field P1,

CONNECTOR CELL

Connector cells for files maintained on disc contain the addresses of lower level cells. For files main-
tained on tape, the low level connector cells contain a block sequence number for data cells on tape.
Information about the lower level cell can be contained in a connector cell. The address of a lower level
cell or a cell sequence number and any related information is referred to as a connector cell item.
Connector cell items within a cell are the same length as specified in the header. If the item length field
specifies a length of twobytes, thenthe connector cell item only consists of an address or block sequence
number. The structure of a connector cell is depicted as follows.

AK K2
Cell Header

Al IL L P1 P2

Conn. Cell

ADDRESS K3 or PI
Item 1

L

3

]
2
(43

Conn. Cell
Item N

Conn. Cell
0 0 ’Item N+1

ADDRESS K3 or PI

USER DEFINED DATA

ADDRESS - This field contains the storage address ofthe next lower level cell in the file or a block
sequence number, If the field is equal to zero and the L field points to the next item,
data is contained in the connector cell immediately following the last byte of the con-
nector cell item entry containing the zero cell address.

K3 - The K3 field is normally used in higher level connector cells. It contains the same
value as the K2 field in the lower level connector cell that is addressed. The K3 field
is used along with the AK field for the file as a key to verify that the cell addressed is
the correct lower level connector cell.

PI ~ The PI field, referred to as the item parameter field, contains information related to
the cell addressed by the addressfield, The first two bytes of the PI field are normally
used along with the AK field for the file as a key to verify that the cell addressed con-
tains the requested data, that is, the same value contained in the K2 field of the lower
level cell, The user may specify other information to follow this 2-byte key.
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The illustration depicting the structure of a connector cell shows a connector cell item as a four-byte
entry with the connector cell. The connector cell item may have any length as specified by the entry with
the IL field. The general format of a connector cell item is depicted as follows.

ADDRESS 16 K3 or PI 16 Connector Cell
“““““““““““““ Ite
L ADDITIONAL USER-SUPPLIED ITEM INFORMATION iy m
0>Bytes=>252

The user-supplied information portion of the connector cell item may contain any type of information.
A key identifying a data cell or subfile is appropriate.

If a connector cell structure on the disc is associated with a file on tape, the item entries in the high
level connector are eight bytes in length, A typical item entry is depicted as follows.

ADDRESS

RKN

IL!

L'

AK

ADDRESS 16 RKN 16

C,] IL' L' AK

This field contains the storage address ofthe next lower level cell (that is, first inter-
mediate level connector) in the connector cell structure.

This field contains the reel key number of the tape and provides in the high level con-
nector the ability to convert a high level connector into a reels list.

This bit is used to indicate whether or not connectors are contained on this reel of
tape. C=1 indicates the presence of the full connector structure or reels list on the
reel.

Item length indicator for low level connector present on reel.

Length in bytes of data cells on reel. L=0 indicates that no data cells are on the reel
referenced.

This field is equal to the AK found in the first two bytes of the cell header atthe time
a file is created. It allows reels created at different times, in different file structures,
to be combined into acommon structure at alater time. It is this AK and the associated
RKN within the connector cell item that uniquely identifies a reel of tape.
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When the connector cell structure or reels list is written to tape, the AK field is changed to a connector
level indicator. An example of the structure in which AK fields have been changed to connector level
indicators is depicted as follows.

HLC ILC LLC
000l 0002 NNNN

(L[] N N

8204 3272 2

REELS LIST

A reels list is the vehicle by which pointers to reels of tape within a tape file are retained on disc
without keeping the complete connector cell structure on disc. The high level connector cell is identical
in format to the reels list with one exception. The left half of the first word in each connector cell item
normally contains a disc cell address; in a reels list, this half word is set to zero. Each connector cell
item of a high level connector points to a connector cell substructure which in turn points to the infor-
mation on one reel of tape. In a reels list, the connector cell items identify only the tape reels within a
file and provide information as to which reels have a second file containing connector cells. From this
information and the connector level indicator ineach connector cell on tape, the connector cell structure
can be reconstructed on disc.

A zero address within a connector cell structure denotes a null entry. The structure of a reels list is
depicted as follows.

AK 16 K2 16

AI IL3 L 12 P1 8 P2 8

0 0 4 RKN i,
L

Cy|IL's L 12 AK 16

0 0 6 RKN 16

Cy|Il's L' 12 AK 16
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DATA CELL

A data cell contains a 2-word header and user supplied data. The difference between tape and disc
data cells is the information contained in the cell header. Due to the differences in the storage media,
that portion of the low level connector whichpertains to the data cell is written to tape as a prefix on the
data cell for checkpoint as well as sequential access purposes. The resident software indirect commands
make the prefix to the data cell on tape transparent to the user.

DATA CELL ON DISC

- : -
AK . K2=PI g AK . K2=PI .
A L P P2 LOW ) ' '
1l 3 12| P1 g 8 Teven |21 E5| Y 12| Pl P2'y
CONN. ! L
PREFIX BSN ¢! 12 S
——————— e e e —— —
REMAINDER OF USER PI
USER-SUPPLIED DATA L ( T
BSN ¢ K2=PI .
oata | 121 3| L 12| F1 g P2 g
_____________ - CELL
ON
TAPE

USER SUPPLIED DATA L

DISC FILE STRUCTURE

All cells within a given file structure are the same size. The file is identified by the cell address of the
associated high level connector. The general structure of a file on disc is depicted in the following illus-
tration.
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Data can be contained in the connector cell by use of a zero cell address. If a zero cell address is used,
the L field in the header of the connector cell applies only to the connector cell. The format of the data
within the connector cell is user-defined; for example, the first word of the data might be in the same
format as the second word of a data cell header. The address of the first word of data in the connector
cell can be determined by adding the L field for the connector cell to the address of the connector cell.
If the first cell address in the high level connector cell is zero, then the file is a 1-cell file.

Data can be contained in connector cells in the connector cell item field if the connector cells are for-
matted by the user. If files within the C-System are relocated by system functions, data within low level
connector cells are not altered; however, data contained in intermediate or high level connectors can be

altered.

FILE IDENTIFIER

AK K2
z | u CELL ADRS o————l
HIGH LEVEL CONNECTOR
AK K2

A[IL l L Pl | P2
CELL ADRS | K3 ot --—
3 p I
|
K3=K2 |
I
INTERMEDIATE LEVEL CONNECTOR |
AK K2 l«— — —1

AI I I L PI | p2
e CELL ADRS | K3 o - ——,
I
T -
K3=K2 :
I
LOW LEVEL CONNECTOR |
AK K2 Sp—

A IL| L PI | P2
CELL ADRS | PI ot - ——,
I
P |
PI=K2 :
I
DATA CELL ;
AK K2 l«— — —J

' L P | e
T I B20434203
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The formats of a single cell file are depicted as follows.

AK K2 AK K2
FILE ID FILE 1D

z 8 Ll a CELL ADRS l.6-7

AK K2 AK K2 =PI

z Ll CELL ADRS I%_

16 16 16 16 L
A=0 A IL L=12 Pl P2 L A=Q Al IL L=8 Pl P2 |
| 3 12 8 8 |3 12 8 8
0 ——— 0 PI HEADER
18 e <« L __ _ _ _ __ - ___
HEADER

)
(¢
),
(

Y]

B204 3278 3

A reel list is a single cell file because all connector cell item entries contain cell addresses of zero.

TAPE FILE STRUCTURE

Each tape within the system has a 1-word header consisting of the AK value of the file and the reel key
number. Files contained on tape follow the same restriction on files on disc: all cells within the file are
the same size. A file structure on tape created by indirect tape commands is contained in two physical
files separated by a tape mark. In multiple reel files, the first tape mark on the last tape is used to
delimit the second file. The first physical file contains data cells.

The second physical file contains all the connector cells or the reels list. Low level connector cells are
written to tape, followed by the intermediate level connector cell that addresses the low level connector
cell, The high level connector cell isthelast cell written to tape. The order in which data cells and con-
nector cells are written to tape is depicted in the following illustration., '
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SINGLE REEL MULTIPLE REEL
AK  RKN AK  RKN AK  RKN
DATA DATA DATA
DATA DATA e ¥
DATA DATA DATA
- CATA TAPEMARK
LLC
L 4 DATA
DATA DATA
LLC
DATA DATA
ILC
TAPEMARK DATA
LLC : LLC
DATA :
ILC LLC
DATA
LLC LLC
DATA
ILC g
DATA
HLC TAPEMARK .
TAPEMARK TAPEMARK HLC
TAPEMARK TAPEMARK TAPEMARK
TAPEMARK TAPEMARK
TAPEMARK

When a tape file is created, a disc file structure which consists of connector cells only can also be
created. For file structures that are unblocked, the file structure on disc is copied as the second file of
the tape, The reel key number forthetape is contained in the K2 field of the intermediate level connector
whose connector level indicator is equal to two. A high level connector cell item is used to contain the
cell addresses and the reel key numbers of the connector cell structure associated with one physical tape.
The disc file structure for a single or multiple reel tape file in the case where the optional connector
cell structure on disc has been constructed is depicted in the following illustration.
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pisc | Tape
FILE IDENTIFIER
AK . K2 ;'
z el Ll g cELL ADRS —?6]
l HIGH LEVEL CONNECTOR
AK 6 K2 6
1
A|| L3| L el P gl P2 g
e CELLADRS g RKN 6 I AK % RKN IGI
I d ' '
Cul L3| L' AK 6 IRG
.
. v ~
[ ° | AK' 16 PI ,—sl
al IL ' p2'
.] 3 T B e| 2 8| Lererix
INTERMEDIATE LEVEL CONNECTOR BN -
- 16} 16
AK 16 12=RKN g REST OF USER PL ol
Al TL , ' l '
l' 3 L 12 Pl s P2 8 - BSN 6 PI 6
e CELL ADRS K3 | | l
16 16, L Pl P2
[ . 1 L3 I2 8 BJ. >DATA CELL
L]
. DATA
L ' T 1 T
IRG
LOW LEVEL CONNECTOR M
.
s _ .
AK 6 K2:K3 6
A IL'I ' ]
) L 2| P gl P2 g
S N E
NOTE:
REST OF USER PI
n IRG= INTER RECORD GAP
L .
T ° T B204 3275 3

Data cells are written to tape until the file is complete or the end of tape is reached. If the file is com-
plete, a tape mark is written, If the optional connector cell structure is not built on dise, a reels list is
written as a second file totape followed by four tape marks. If'the end of tape is reached prior to the file
being complete, four tapemarks are written and the remaining data cells are written to the next tape. In
either case, the cell address of the intermediate level connector cell and the reel key number are stored
in a high-level connector cell. Asnewtapes are required, the intermediate level connector cell addresses
and the associated reel key numbers are addedto the high level connector until the file is complete.

Following the tape mark of the last tape, the connector cell structure is written to tape followed by four
tape marks.

In the event that the end of reel is reached while writing the second file, the tape is backspaced to the
first tape mark and three more tape marks are written. A new tape is obtained for the connector cells.
The tape reel key number is written in the K3 field of the highest level connector. A zero cell address
is used in the address portion of the connector item since no lower level connector cells are involved in
the new tape. :
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program status record

Processor Channel Space

,“ X'0 REGISTER 1: CHANNEL DISCONNECT REGISTER A

4 REGISTER 2: CHANNEL DISCONNECT REGISTER B

8 REGISTER 3: BRLP LINKAGE SAVE INDEX 1

C REGISTER 4: BRLP LINKAGE SAVE INDEX 2

10 REGISTER 5: BRLP LINKAGE SAVE IAC 16 Words
Channel

14 REGISTER 6: CHANNEL DISCONNECT INDEX 1 Status
Registers

18 REGISTER 7: CHANNEL DISCONNECT INDEX 2

1C REGISTER 8: CHANNEL DISCONNECT INDEX 3

[
w2
&
o
P 20 CHANNEL WORK REGISTERS FOR
o - .
3 REGISTERS 9-16: BRLP LINKED COMMON FUNCTIONS
~
g 40 CHANNEL DISCONNECT AND COMPLETION STATUS 2 Words
«
2 48 FILE TRANSFER STATUS 2 Words
@
& 50 AP CALL SERVICE MESSAGE 3 Words
n?: (Appendix C)
5C FORMAL OUTPUT FILE IDENTIFIER 2 Words
(Paragraph 4.1.2.1.2)
64 CHANNEL INITIALIZATION LOAD PACKET
AS REQUIRED FOR RELOCATABLE LOADER 4 Words
74 PCI INPUT LIST: MAXIMUM NUMBER 2 Words
DECLARED AT ASSEMBLY TIME Per Input
(Appendix C)
FILE STATUS POINTERS: MAXIMUM NUMBER 1 Word
\ DECLARED AT ASSEMBLY TIME Per FLB
CHANNEL PROGRAM SPACE: Remainder
STATUS AND INSTRUCTIONS of Channel
Space




program status record

Channel Disconnect and Completion Status

1 5 2] 1 5 18
G )
32
A - Spare
B - Spare
C - Condition code indicators at channel disconnect
D - Overflow indicator at channel disconnect
E - Spare
F - Instruction Address Counter (IAC) at channel disconnect
G - Channel abnormal completioﬁ status word
File Transfer Status
ZEROS
16 16
B ZEROS C|D
8 6111 16

A -~ Word address of first word of channel program space

B - Disc zone parameter for documented indirect files:
X'00 = 128 byte cell file
X'10 = 256 byte cell file
X'20 = 512 byte cell file
X'30 = 2048 byte cell file

C - 0 = No file status pointer word yet initialized

1 = One or more file status pointer words has been initialized

D - 0 = No program output file has been opened

1 = A program output file has been opened

E - Word addfess of first file status pointer word




program status record

Application Program Call Service Message

A B cC D
E 16 F 16

G 3 H o g I 16
J 16 K 16

L 32

M 32

A - Application Program Call Op-Code - X'EQ, X'FO

B - Spare

C - Spare

D - Double word increment to calling program control instruction

E-F - Protection keys (AK + K2) of calling control program status record
G - Disc zone identifier of calling control program status record

H - L1 address of disc containing the control program status record

I - Cell address of control program status record

J - Spare

K - Maximum run time in minutes

L, M - Spare



program Status record

Formal Output File Identifier

C-4

Field

AK

K2

L1

CA

AK K2
16 16

16

—
]
[e¢)

Definition

The AK of the file. This value is determined by the Open File routine and can be ref-
erenced after the Open routine has completed.

The K2 of the highest level connector of the file. This value is determined by the Close
routine and can be referenced after the Close routine has been completed.

Zero to indicate a disc storage file.

The zone disc parameter which identifies the area of the disc into which the file is
written, If the Open Command packet specifies that the file is not to be documented in
the program status record file linkage block list, the cell size must be supplied by the
calling program in this field before the Open command is initialized. Otherwise, the
Open routine will access the program status record for the cell size, allocate a zone,
and store it in this field. The calling program may then reference the zone after the
Open routine has been completed.

The L1 address of the disc to which the file is written which is obtained from the zone
allocation module by the Open routine, and which can be referenced by the calling
program after the routine has completed.

The disc address of the highest level connector of the file. The address is determined by
the Close routine and can be referenced after the routine has completed.



program status record

Channel Initialization Load Packet

Field

A g B3 ¢ 16
D 16 E 16 4 Words
F
64
Definition

Load requirement type
0 - Object program phase assembled for channel initiation
1 - Object program phase

Number of the object program phase to load - if field A is 0, then phase 0 will be
loaded

Word address of relocation value

Word address of low load limit within channel space (low load limit varies according
to the length of the program status record area)

Word address of high load limit within channel space

Full disc address of the object program connector cell (AK/K2/Zone/L1/Addr) - nor-
mally that found in the P field of the invoking program control instruction

PCI Input List Item Entry

Field

AK

K2

L1

CA

AK 16 K2 16

Definition

This field contains the value of the AC register at the time the file was opened. The
AC register is a register which contains the low order sixteen bits of the system
absolute time clock.

This field contains the value of the KG register at the time the cell is allocated in
which the highest level connector cell is to be placed. The KG register is a sixteen
bit counter which is read and incremented each time a cell is allocated.

This field contains the disc zone in which the file resides.

The time division exchange address of the disc on which the file resides.

The disc cell address which contains the highestlevel connector cell of the file.



program Sstatus record

File Status Pointers

C-6

Al B G| H Spare I
1 1 1({1 7 ' 16
Field Description
A 0 = Not last used word in list
1 = Last used word in list
B 0 = Read file
1 = Write file
C 0 = Output file
1 = Work file
D 0 = Not busy (may be allocated)
1 = Busy (may not be allocated)
E 0 = Work file opened
1 = Work file closed
F 00 = Disc file
01 = Tape file
10 = Tape file
G 0 = Disc connector structure has been retained
1 = Disc connector structure has been released
H 0 = Working channel is active
1 = Working channel is released
I If Field E=0, word address of file linkage block

If E=1, a 3-word File ID Bin
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