




































































































































































IRUN BIN (8

He reruns, this time specifying the ROM name (not actually required in this case, as explained
above).

LINKING BIN
P1 ASSOCIATED
24.4,5.5,6.6 (@
20.0 @

The program-input-request prompt is given, and the user enters a set of values and a zero value to
indicate end of data.

*STOP* 0O
A normal program halt is indicated.
1COPY OUTPUT
The user requests a copy of the output file to the terminal.

X Y Z D
L440E+01 .550E+01 .660E+01 .965E+01

The next example shows a very simple program entered directly from the terminal. The user requests the source pro-
gram to be reproduced (SO), and uses a !SET command to assign a source-output file, SOURCE. He also uses the
ISET command to assign FORTRAN unit 6, the program output, to the terminal.

Example 25. Submitting Terminal Input for FORTRAN Compilation

ISET M:SO /SOURCE
The user sets the DCB for source output produced by the compiler, M:SO, to the file SOURCE. Here,
since he doesnot specify a file function (e.g., IN, OUT), OUT is assumed by default.

e\ @
This sequence will cause the FORT4 prompt character (>) to be excluded as part of the input line
when tabbing. The backslash prints automatically as a result of the & C sequence.

IFORT4 ME

He asks for a compilation of direct terminal input.

EXT. FORTRAN IV, VERSION DOO
OPTIONS> NS,S0 @

He suppresses the partial summary (NS), and requests source output (SO).

>C THIS EXAMPLE ILLUSTRATES HOW SOURCE LINES ARE ENTERED()

>C DIRECTLY FROM THE TERMINAL, AND HOW A LINE IS CONTINUED. #=)

>%&  WRITE (6,100) @

>100 7% FORMAT (1X,: {0

> C25HTHIS IS A CONTINUED LINE.) &

> END &
FORTRAN prompts for source input with >. Note that the C in the fifth line is in column 6, the rest
following a tab starting in column 7. (The user assumes that the tab setting of 7 from the previous

example is still in effect.)

FORTRAN 1V (FORT4)




1@c\®

ISET F:6 UC &

IRUN @

Pl ASSOCIATED
THIS IS A CONTINUED LINE.

The user turns off the tab relative mode.

He sets the output unit to the terminal (operational label UC),

and requests a run.

LINKING $

*STOP* 0O

1COPY SOURCE TO ME &

C THIS EXAMPLE ILLUSTRATES HOW SOURCE LINES ARE ENTERED

He displays the reproduced source file.

C DIRECTLY FROM THE TERMINAL, AND HOW A LINE IS CONTINUED.

WRITE (6,100)

100 FORMAT (1X,
C25HTHIS IS A CONTINUED LINE.)
END
Note that the "to be continued" marker (:) in the fourth line has been stripped off by FORT4.
10FF &

-accounting summary-

COBOL

COBOL (COmmon Business Oriented Language) is a language that is especially efficient in the processing of business
problems. Such problems typically involve relatively little algebraic or logical processing. Instead, they most often
manipulate large files of basically similar records in a relatively simple way. This means that COBOL mainly em-
phasizes the description and handling of data items and input/output records.

The COBOL compiler is called from an on-line terminal by the following command:

COBOL[sp] [&’j‘ER[rom] [,lisf]]

where

sp specifies a source program and may be either a file identification (fid) or the terminal identification (ME).
If no source file is specified, TEL assumes input is from the file/device currently assigned to the M:S1 DCB.
If the M:SI DCB is not assigned, TEL expects input to come from the terminal (ME). (Note that on-line
DCB assignments are made explicitly by the SET command and implicitly by the COBOL command. Once
set, DCB assignments remain in effect until reassignment by subsequent SET commands or specified COBOL
options except for M:SI, which is reset at each job step.)

ON indicates that ROM output is to be on a new file.

OVER indicates that ROM output is to be over an existing file or on a new file.

COBOL 49
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rom specifies that the relocatable object module produced by compilation is to be directed to a specific
file (fid). 1f no ROM is specified and no previous LIST command has been issued, no listing output is pro-
duced (list is assigned implicitly to the M:LO DCB).
list specifies that listing output is to go to a file (fid), a line printer (LP), or the terminal (ME). If list is
not specified, TEL assumes that the listing output is to go to the file/device currently assigned to the
M:LO DCB. If the M:LO DCB is not assigned, TEL produces no listing output.
When the compiler is entered, it sends a request for options to the terminal.
OPTIONS ?
If no options are desired, a carriage return may be entered following the request. This initiates the compilation.
If compilation options are desired, the word COBOL must be entered followed by the codes for the desired options.
These codes are separated by commas and terminated by a carriage return or line feed character which initiates the
compilation. A few of the options that are available are
GO — Specifies that a load-and-go copy of the object program is to be written via M:GO.
LO — Requests an object program listing via M:LO.
LS — Requests a source program listing via M:LO.

SO — Requests source output via M:SO.

Example 26 shows how to build and execute a COBOL program using the COBOL compiler.

Example 26. Building and Executing a COBOL Program

1TABS 9,13 &

The user sets the simulated tab stops for his terminal to columns 9 and 13. Since the COBOL prompt
character will print in column 1 of his terminal, COBOL will interpret these tabs asbeing setin8 and 12.

ISET M:SO DC/SOURCE

The user wants the source output file (SO) to be named SOURCE.

ICOBOL ME ON ROM &8

The user calls the COBOL compiler and specifies that source input is to be read from the terminal.

CO0 COBOL
OPTIONS?

The compiler identifies itself and requests compiler options.

$COBOL GO, SO 4=

The user enters a COBOL control command, specifying that he wants source output and a load-and-go
copy of the object program.

IDENTIFICATION DIVISION.®

PROGRAM-ID. SIMPLE.f

DATA DIVISION.is

PROCEDURE DIVISION.)

PARA-1. DISPLAY 'A.0.K' UPON PRINTER.®
STOP RUN.&

o b b b b [ o

COBOL




The programmer enters a COBOL program and then enters ESCAPE F to indicate that the program is ready
for compilation. The program is compiled and the following diagnostic message is output:

##%NUMBER OF DIAGNOSTIC MESSAGES O***HIGHEST
SEVERITY LEVEL Q¥

IRUN ROM(NL)(NP) OVER ILMN;BLIB:.COBLIB &)

Since there were no errors in the program, the user decides to execute it. The RUN command specifies
that an executable load module named LMN is to be built using the object module named ROM, no public
libraries or core libraries are to be searched, the BLIB: library in the COBLIB account is fo be used to
satisfy any external references, and the load module is to be executed.

LINKING ROM
LINKING BLIB:
A.0.K.

The message A.O.K. is printed on the terminal because the terminal is the default LO device when
COBOL is run in the on-line mode.

META-SYMBOL (META)

Meta-Symbol is a macro-assembler that processes an assembly language, Symbol, (which is a symbolic representation
of the machine language) and macro-procedure language, Meta=Symbol (which is a powerful logical extension of
the assembly language). Assembly language is the "lowest level" language normally used for programming.

The advantage of Meta-Symbol programming is the maximum speed and efficiency that is possible in the resultant
object programs. Its disadvantage is that it is more time-consuming to learn and to use than "higher-level" lan-

guages such as FORTRAN.

Also available is an extensive and sophisticated debugging processor, Delta, designed specifically — though not
exclusively — for debugging Meta=~Symbol object programs. Its use is covered in Chapter 7 and in Example 47.

The META processor is called by the TEL command META. There are many examples throughout the following chap-
ters that illustrate the use of META:

Example 38 shows an assembly and execution.

Example 43 shows use of OUTPUT, LIST, and COMMENT commands.

Example 44 shows use of SET commands before calling META.

Example 45 shows discontinuation and resumption of output while assembling with META.

These examples all illustrate the use of META to assemble from a source file. META can also be used to assemble
source lines directly from the terminal, as shown in the following example. Unlike the FORT4 processor however,
diagnostics are not produced until after the END statement is received. ("Diagnostic" is a general term for the
warning and error commentaries resulting from the error checking performed by the assembler.)

Meta-Symbol (META)
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The format of the META command is

source] [ON .
META [ME ] [OVER [rom] [,llsf]]

where
source specifies a disk file containing the source program.
ME indicates source input from the terminal (the default assumption for this field).
rom specifies the disk file that is to receive the object program (the default temporary-file name is "$").

[ist specifies the destination of the source-program listing: either a disk file (fid), the terminal (ME), or
the line printer (LP) — ME is assumed by default but no listing output is produced (unless ILIST is issued
during a subsequent interruption of the assembly).

Note that the ON or OVER qualifier refers only to the rom file, but one of the two must be given if either rom or
list is specified.

The effect of the META command variable field is to assign the M:SI (source input) DCB, the M:GO ("go", or object
output) DCB, and the M:LO (listing output) DCB to the source, rom, and list specifications, or to their defaults.
Note also that if these DCBs have been assigned previously in the session, either by an QUTPUT, LIST, FORT4, or
prior META command, the corresponding default values given above do not apply. (The effect of the COMMENT
command is to explicitly assign the M:DO (diagnostic output) DCB; i.e., to specify a destination for diagnostics
separate from the source listing, if any.)

After the META command is given, the processor asks for assembly options: WITH>. A description of these options

for on=line usage can be found in the CP-V/TS Reference Manual, 90 09 07, Chapter 4. The only options we need
mention here are SO (source output), which functions exactly as in a FORTRAN compilation — shown in the previous
section — and SD (symbolic-debugging), which is covered in Chapter 7. Note that source-listing output is implic-

itly requested or suppressed by the list parameter in the META command, unless a LIST command is given before the

META command.

Note also that the format of the assembler source listing is not very suitable for display at the terminal, and is best
directed to the line printer (LP), or omitted. Comments go to the terminal (by default) in either case.

Example 27. Using META to Assemble Terminal Input

IMETA ME &
The user asks for an assembly of terminal input, with no source listing.

WITH> @
He doesn't request any assembly options and, below, begins to type in the source lines following
META's prompt character (>). (A tab setting and tab characters could be used to achieve the desired

starting columns as shown in later examples.,)

>*THIS EXAMPLE ILLUSTRATES DIRECT INPUT FROM TERMINAL. %
>*IT ALSO SHOWS HOW TO CONTINUE A LINE. G2

> SYSTEM BPM @)

> SYSTEM SIG7 @)

> REF M:UC &

>START  M:WRITE M:UC,(BUF,M; (CONTINUED LINE) &

Meta=-Symbol (META)



ES),(SIZE,26) (CONTINUATION) &)
M:EXIT @&

TEXT 'EXAMPLE OF CONT',; &
'INUED LINE.' G

END START &

IVIVIEIVIV
2]

*NO UNDEFINED SYMBOLS
* ERROR SEVERITY LEVEL: O
* NO ERROR LINES

IRUN (NP) &

Here the library-search option NP is used to suppress association of the default public library, P1, by
the loader, as it is only required for FORTRAN programs.

LINKING $

EXAMPLE OF CONTINUED LINE.

The program executes, printing its output, and control refurns to TEL.

10FF &

APL

APL is an acronym for A Programming Language, the language invented by Kenneth Iverson. APL is an interpretive,
problem=solving language. As an interpretive language, APL does not wait until a program is completed to compile
it into object code and execute it; instead, APL interprets each line of input as it is entered to produce code that
is immediately executed. As a problem-solving language, APL requires minimal computer programming knowledge;

a problem is entered into the computer and an answer is received, all in the APL language.

APL operates in three modes. In the Desk Calculator Mode, expressions may be entered for immediate execution.
In the Function Definition Mode, expressions may be combined into programs and stored for future use. In the
Function Editing Mode, functions that were previously stored may be modified.

The APL examples in this manual are written for operation on a standard 2741 APL terminal (that is, a 2741 terminal
with an APL typeball). See Appendix B of the Xerox APL/LN, OPS Reference Manual, 90 19 31, for a description
of how to use APL with other terminals.

Example 28 provides an example of logging on to CP-V with an APL terminal, calling APL, using APL in the Desk

Calculator Mode, and logging off. In Example 29, APL is used in the Function Definition Mode and the Function
Editing Mode.

Example 28. Using APL in the Desk Calculator Mode

ey
* &y

The user identifies the 2741 terminal to the system.
XEROX CP-V AT YOUR SERVICE

ON AT 10:16 MAY 16, '73
LOGON PLEASE: 2466 ,SMITH ¢

The CP-V system identifies itself and the user logs on.

10:17 05/16/73 2466 50-37 [1]

°APL G
APL-03/16/73
CLEAR WS

APL
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Note that TEL prompts with a o character at an APL terminal. The user calls APL and APL
acknowledges control and prints the workspace status.

456+2095+74 &

2625

The user begins using APL in the Desk Calculator Mode by adding three numbers together. Note that
APL provides the indentation but does not use a prompt character.

LO5%,5 (o

UNDEFINED
L05%0.5
A

The user then unsuccessfully attempts to take the square root of 105.

105%.5 G
10.24695077

The square root operation is now successful.

6 15 8 495 *2 (@
36 225 64 245025

In the above operation, the user requests the square of the numbers 6, 15, 8, and 495.

YOFF &

CPU = .0069 CON= :08 INT = 13 CHG = 0

The user logs off from both APL and CP-V. If the command had been YOFF HOLD, the user would have
been logged off from APL and control would have returned to TEL.

Example 29. Using APL in the Function Definition and Function Editing Modes

XEROX CP-V AT YOUR SERVICE
ON AT 09:u44 MAY 17,'73
LOGON PLEASE: 356101,KEYS (9

09:45 05/17/73 356101 22-39 [1]

°APL G
APL-03/16/73
CLEAR WS

The user logs on and calls the APL processor.

AC+A HYP B &

He decides to define a function that will calculate the length of the hypotenuse of a right triangle,
given the lengths of the two sides. The del (v) character signals function definition and is followed
by the function name.

[1] C « ((A%2)+B*2)%0.5 @
[2] TR

APL




The system responds with [1]and waits for the first program line. Each successive line is also numbered’
until the routine is closed by another v. (The user could have closed the function by placing the v char-
acter at the end of line 1.)

3 HYP 4 @
2

92 HYP 3 &
92,04830005

The user tries a few examples.

VA GEOMETRY B &

[1] 'FUNCTION WRITTEN BY M. W. SMITH' &
[2] ‘GIVEN A RECTANGLE OF ' =

[3] '‘SIZE ';A;' BY ;B &

[u] ' PERIMETER: ';A+B %

[51 ' AREA: " AXB )

6] ' DIAGONAL: 'sA HYP B V&

The user writes a second function — one to calculate the perimeter, area, and diagonal of a rectangle.
Note that he makes use of the previously defined HYP function within this function. He also made a
mistake which will later need to be corrected.

10 GEOMETRY 12 &
The user tries to use the GEOMETRY function and receives the printout listed below.

FUNCTION ¥RITTEN BY M. W. SMITH
GIVEN A RECTANGLE OF
SIZE 10 BY 12

PERIMETER: 22

AREA: 120

DIAGONAL: 15.62049935

After examining the printout, the user notes that the perimeter was not calculated correctly. The value
should be twice the sum of the two sides.

VGEOMETRY[u4022] =

The user indicates that he would like to modify line 4 of the GEOMETRY function beginning at column 22.

[4] ' PERIMETER: ';A+B

777 @
(4] ' PERIMETER: ';2xA+B @
L5] Vfa

APL types line 4, performs a carriage return and spaces to column 22. The user types three slashes indi-
cating that he wants the characters in columns 22 through 24 deleted. APL then retypes the line and
waits, allowing the user to add new characters to the line if he so desires. The user types in 2xA+B,
APL responds with the next line number, allowing the user to perform further modification to the func-
tion if he so desires. The user has completed the modification that he planned and indicates this with

a ¥ character,

10 GEOMETRY 12 &
FUNCTION WRITTEN BY M. W. SMITH
GIVEN A RECTANGLE OF
SIZE 10 BY 12
PERIMETER: &4
AREA: 120
DIAGONAL: 15.62049935

APL
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The user tries the function again to see if it is working correctly and sees that it is. However, now he
has second thoughts about the line that says "FUNCTION WRITTEN BY M. W. SMITH" and decides to
delete that line.

VGEOMETRY[11&

He opens the function and directs the system to line 1.

(1lee
v

The system prompts with [1] and the user presses the ATTN key followed by the RETURN key.

[21 V&

The user closes the function because no further editing is to be performed.

10 GEOMETRY 12 &=
GIVEN A RECTANGLE OF
SIZE 10 BY 12
PERIMETER: uu
AREA: 120
DIAGONAL: 15.62033935

The user executes the function again and is pleased with the results. He lists the function definition
for futire reference, saves the 'workspace' containing HYP and GEOMETRY, and then logs off.

WGEOMETRY[O]®
VA GEOMETRY B
[11 TGIVEN A RECTANGLE OF '
T2T  'SIZE ':4,' BY ':8
T3] ' PERIMETER: ';2xA+B

[u] T AREA: T, AXB

T5] T DIAGONAL: ';A HYP B
v

[6] ~ v

YSAVE MYMATH ©
MYMATH SAVEB 10:00 MAY 17, '73

YOFF &

In later sessions, the user can access HYP and GEOMETRY by using a )LOAD or )COPY command on
the workspace named MYMATH which has been saved as a file.

APL




6. LOADING AND EXECUTING OBJECT PROGRAMS

LINK PROCESSOR

The LINK processor consists of a one-pass link-editor/loader, or linking loader. The essential functions of the
linking loader are to combine a number of separate program elements into a single executable entity called a load
module (LM), and to load it for execution. You can request these two functions together with the RUN command,
or separately with the LINK and START commands, respectively. In its linking operation, LINK merges
internal symbol tables of several relocatable object modules (ROMs) presented to it and searches one or more sub-
routine libraries to satisfy external references, where required, It makes full use of the CP=V Sigma hardware
memory-mapping, allocating virtual data space as needed for association of a public core library such as the

FORTRAN PO or P1 libraries.

The linking loader must be used both to link-edit and load one ROM, i.e., the output of one compilation or as-
sembly, along with any necessary system-supplied service procedures and library subroutines, or to link two or more
ROMs from separate compilations or assemblies, with their combined system-related references, into one load
module,

RUN COMMAND

The TEL command RUN requests linking, loading, and executing of one or more ROMs. Forms of the RUN command
are as follows:

1. RUN (or RUN 3)
These forms simply request that the ROM created by the last compilation or assembly be linked, loaded,
and executed. The two forms shown are synonymous. (Input is taken from the file last assigned to the
M: GO DCB; LM output is placed on a special temporary file.)

2. RUN rom

The ROM stored on the disk file specified by rom is to be linked, loaded, and executed. (LM output is
placed on a special temporary file. )

3. RUN [rom] {g\leR} Imn

ROM input may be specified as in 2, above, but the LM output may also be directed to the file named Imn,
In each case, the LM output is available for a subsequent reexecution via the START command. In all three cases,
the public core library P1 is implicitly associated with the object program to satisfy any external references, if

possible.

The general formats of the RUN and LINK commands are identical; thus the more complicated form shown for LINK
in the next section is equally applicable to RUN, and vice versa.

Example 30. Using the RUN Command

.

1EDIT &

The user calls Edit.
EDIT HERE
*TA M

He uses the Edit Tabs command (TA) and specifies the Meta-Symbol (M) tab setting (10, 19, and 37). (Other
sets are available; see CP-V/TS Reference Manual, 90 09 07.) He then builds a source file, INPUT.
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*BUILD INPUT &3

1.000 @ SYSTEM @ SIG7 &

2.000 SYSTEM & BPM =

3.000_ REF M:UC ¥

4,000 BEGIN €9 M:WRITE € M:UC, (BUF,MESS),(SIZE,45) %
5.000 M:EXIT G5

6.000 MESS (= TEXT 'THIS MESSAGE SHOULD ',; &)
7.000 & '"PRINT AT THE TERMINAL.'

8.000 & DATA X'15000000" NEW LINE CHARACTER G
9.000 @ END (& BEGIN &)

10.000 G

*END &)

IMETA INPUT ON BIN &

META is called to assemble source file INPUT with ROM output going to file BIN and no assembly
listing produced.

WITH> o)

No assembly options are desired.

JRUN &)
A run is requested from the last compilation/assembly output, i.e., BIN in this case.
LINKING $

The system acknowledges the LINK function (the LINK processor is implicitly called).

DEFAULT CORE LIBRARY IS NOT NEEDED

See Example 31 for meaning of this message.

THIS MESSAGE SHOULD PRINT AT THE TERMINAL.

The program's output is printed.
1OFF @

The user logs off. The temporary file containing the load-module output of RUN is now lost. (The

ROM file BIN is permanent, however, )

LINK COMMAND

The LINK command requests link-editing, as does RUN, but does not cause loading and execution of the resulting
load module. A more complex variable-field format than those shown in the previous section for RUN is given here:

ON . . .
LINK rom][,romz,. romn] [OVER |mn] [’hd] L ||d2, vy I'dn]]
where
rom, specifies a disk file containing a ROM.
Imn specifies a disk file for the LM output.

lid, specifies a disk file containing a user's subroutine=-library.
I

In the format above, the several ROMs specified will be linked into one LM, with user's libraries lidy through lidp,
searched (prior to any public or system libraries) to satisfy external references, and the result placed ON or OVER
Imn if specified.

LINK Processor



In addition to the above, a parenthesized library-search code may be given. It is conventionally placed after the
command verb, as in LINK (code) ... . These codes request or suppress searching of system-supplied libraries, and
are listed in Appendix D. Also, internal symbol tables for several ROMs may be merged or selectively deleted in

the load module (see the CP-V/TS Reference Manual, 90 09 07, for these formats).

Example 31. Using the LINK Command

;LINK BIN ON LOAD 7
A link-edit of the ROM on file BIN is requested, with the resultant LM placed on LOAD.
LINKING BIN
The system responds to the LINK command.

DEFAULT CORE_LIBRARY IS NOT NEEDED

The absence of a library search code (see Appendix D) in the LINK command causes this message if
the default library (P1) is not required. The specification of search code NP will suppress associa-
tion of P1 and also suppress this message.

10FF 7

Since the user does not want to execute the program at this time, he logs off. Files BIN and LOAD
are permanent and can be accessed in subsequent sessions.

- accounting summary -

START COMMAND

The ISTART command can be used to load and execute a load module produced by a prior LINK command, or to
reexecute an LM already RUN (or STARTed). Three forms are applicable:

1. START

This form causes the last LM produced, either via a LINK or RUN, to be loaded and executed. Note that
the prior LINK or RUN must have been given during the current terminal session; the load-module file may
have been explicitly named (Imn), or named by default ($).

2. START S

This form causes the last LM produced on the temporary file $ to be loaded and executed; the load-module
file must have been named by default (3).

3. START Imn

This form causes the load module contained on the specified file to be loaded and executed. The LM may
have been the result of either a LINK or RUN operation,

See Chapter 8, User Programs, for an alternate way of loading and executing user-developed object
programs:

Example 32. Using the START Command

ISTART LOAD &

The load module LOAD created in Example 31 is loaded into core and execution begun.
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THIS MESSAGE SHOULD PRINT AT THE TERMINAL.

The program's output is printed.

10FF

- accounting summary -
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1. DEBUGGING USER PROGRAMS

Two dynamic debugging facilities are available for on-=line use:
e  Delta processor for debugging Meta-Symbol programs.

o FORTRAN Debug Package (FDP) for debugging Extended FORTRAN 1V programs.

"Debugging" is a general term for program-error detection and correction; dynamic debugging implies that the de-
bugging process is carried out during the execution of an assembled or compiled program (as opposed to "desk
checking"). Both Delta and FDP allow symbolic, i.e., source-program level references to elements of the object
program,

ASSEMBLY LANGUAGE DEBUGGING (DELTA)

Delta provides conversational debugging capability for checkout and modification of Meta-Symbol programs at exe-
cution time. Delta allows full use of symbolic references to elements of the object program, and enables you to

e  Control program execution, i.e., stop and restart it at any point, by means of breakpoints that you may
insert in the program at your discretion. These breakpoints may be unconditional ("always stop"), condi-
tional (“stop under certain circumstances"), or based on changes in data values.

e Examine, modify, and insert various program elements: instructions, constants, variable values, and en-
coded data of all types and formats. This can be done both prior to execution and during any halt in
execution (e.g., due to a breakpoint).

e Trace continuous program execution by requesting a repeated display of specified sets of related informa-
tion: register contents, switches, data values, etc., at specified points in the program.

e Search programs and data for specific elements and values.
Delta may also be used to write and check short Meta-Symbol or machine language programs.

Please refer to the CP-V/TS Reference Manual, 90 09 07, for a comprehensive description and explanation of the
commands available under Delta.

EXECUTING IN DEBUG MODE

To initiate execution of a program in debug mode, you must append the clause UNDER DELTA to your RUN or

START command. Also, you must specify the SD (symbolic debugging) assembly option in response to WITH> to
preserve the internal symbol table(s) of your program, if you want to refer to internal symbols with Delta commands —
the normal case. (Internal symbols are those whose point of definition and points of use are entirely within one

ROM.)

Note that the global (or external) symbols of your program are always available for reference (see the following
section).

When UNDER DELTA has been specified, Delta intervenes between program loading and initial execution. At this
point you can issue debugging commands to examine or modify locations, insert breakpoints, start execution at a
specified point, etc. Delta also assumes control at any halt in execution.

The following example illustrates the usual method of using Delta in the debug mode of execution. A simple pro-
gram is assembled with the SD option, run UNDER DELTA, and patched to create a missing M:EXIT statement. Note
that before you refer to internal symbols you must tell Delta the name(s) of the desired symbol table(s) by ROM-file
name (even though only one ROM may have been assembled).

. c N
To leave Delta and return to TEL, you issue a Y~ control combination.
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Example 33.

Assembling and Loading in the Debug Mode

IMETA ME ON BFILE (5
WITH> SD @

BEGIN

5

IV Ay, IV v v v

*

The user calls META to assemble statements from the terminal. He uses the SD option to cause an
internal symbol table to be produced.

SYSTEM SIG7 )

SYSTEM BPM &9

REF M:UC (o

M:WRITE M:UC,(BUF,MES), (SIZE,9)¢
TEXT 'GREETINGS' &

END BEGIN &)

NO UNDEFINED SYMBOLS

st

ERROR SEVERITY LEVEL: O

£

NO_ERROR LINES

Although there are no assembly errors, the user notes that he forgot to include an M:EXIT in the
program and decides to make this correction with patches.

IRUN BFILE UNDER DELTA (NP) @)
LINKING BFILE

He links and loads UNDER DELTA, suppressing loading of the default library with the code NP,

DELTA HERE

"ring'

BFILE;S

BEGIN/

Delta identifies itself and prompts with a ring of the console bell.
@
The user selects the internal symbol table associated with ROM BFILE.

CAL1,1 MES+.3 &=

This command opens the cell at location BEGIN and displays its contents.

BEGIN(X/ .410C004 @

A command is now entered to cause the contents of BEGIN to be displayed in hexadecimal format.
The user terminates the command with the tab-key sequence, CONTROL I, which causes the celi
addressed by this command (location C004) to be opened and displayed.

MES+.3/ .11008C3C &
MES+.4/ .30000000 )
MES+.5/ .C001 ®
MES+.6/ .9 @

The contents of the function parameter table (FPT) referenced by the M:WRITE (at location BEGIN) are
displayed. Note that location C004 is shown symbolically as MES+.3. A line feed causes the next
cell to be opened and displayed. A carriage return terminates the sequence. Note that the hexa-
decimal conversion format is maintained over the “and ©).

BEGIN\ B MES+20 e

The user issues a command to open the cell at BEGIN and enters a branch to location MES+20, q
patch area he has chosen that is well beyond the main program and the FPT displayed above.
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MES+20\ CALl,1 MES+3 ®

He enters symbolic code for the M:WRITE instruction (as originally contained in BEGIN, displayed
above). The line feed causes the next cell to be opened for modification.

MES+.15\ CALL,9 1&

The next location prints with a hexadecimal displacement. He then enters symbolic code
corresponding to an M:EXIT, He has now entered all his patches,

BEGIN;G &
He initiates execution.

GREETINGS

EXIT AT MES+.15

The output message prints, and Delta reports execution of the M:EXIT, stating the location of the
M:EXIT (MES +.15).

The user interrupts with Y and then logs off.

The system informs him that Delta was terminated.

- accounting summary -

USING DELTA IN NONDEBUG MODE

Delta may also be called for use when you have not initially executed in debug mode, i.e., you did not specify
UNDER DELTA in your RUN or START command. The next example illustrates this type of usage.

Note that only the global symbol table is available, and that the user's first Delta command must be ;S to cause
this symbol table — associated with the load module as a whole — to be loaded. Otherwise, no symbols will be
available for reference. (If rom;S is specified, as was possible in the preceding example, the global table is loaded

implicitly. )

Example 34. Calling Delta after Assembling and Executing in Nondebug Mode

The user wants to assemble lines from the terminal and to default all options.

IMETA ME &

WITH> &

> SYSTEM SIG7 ¢

> SYSTEM BPM &)

> DEF START (e

> REF M:UC &)

>START LI,3 5569

> M:STIMER (SEC,5),XY
>AB LI,4 0 @

> STW,4 X G
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W,4 X &

CI,4 0

BE $-2 (&

M:STIMER (SEC,5),XY &
M:WRITE M:UC,(BUF,MES),(SIZE,17)%
BDR,3 AB ()

M:EXIT %

L1,4 16

STW,4 X &

M:TRTN

RES 1 &

TEXT '5-SEC INTERVAL' o)
DATA,1 X'15' &

END START G

VIVIVIVIVIVIVIV IV IV |v
5
<

EN

[V v v |

*NO UNDEFINED SYMBOLS
* ERROR SEVERITY LEVEL: 0
* NO ERROR LINES

IRUN (NP) {=
LINKING

He initiates loading and execution of the program.

5=SEC INTERVAL
5=-SEC INTERVAL
5-SEC_INTERVAL
5~SEC INTERVAL
5-SEC INTERVAL
5-SEC INTERVAL
5=-SEC INTERVAL

The program output begins to print.

Y «
The user notes that the program is looping more than was intended, and notices that an error was
made in the first statement (he typed 55 instead of 5), and decides to interrupt with Y€ and call
Delta to enter a patch. (The system did not echo a left arrow since it was in output mode.)

IDELTA
Control goes to TEL. The user calls the Delta processor.

DELTA HERE

"ringl'

Delta identifies itself and prompts with a bell.

s @

The user loads the global symbol table. The only symbol that can be referred to is START which is

the only DEF in the program.

START(X/ .22300037 .22300005 &5

He enters a Delta command to display the contents of START in hexadecimal format, and changes
this value to the hexadecimal equivalent of L1, 3 5.

START;G &

He directs execution to the beginning of the program (location START).
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5-SEC_INTERVAL
5-SEC INTERVAL
5=SEC INTERVAL
5-SEC_INTERVAL
5-SEC INTERVAL

This time the program executes as was intended.

EXIT AT START + .A

Delta reports execution of the M:EXIT, i.e., normal termination.

CONTROL and Y interrupts Delta and returns control to TEL.

10FF &

The user logs off.

- accounting summary -

USING DELTA TO WRITE PROGRAMS

The user may write and check short Meta-Symbol or machine language programs using Delta. Example 35 illustrates
the method by which this is done. In the example, a table TAB with ten numeric entries is created and a program is
written to find the sum of the numbers and to store the result in location SUM. It would be helpful to review the
commands:

e\
and

e(f<S>[K]
in Chapter 7 of the CP-V/TS Reference Manual, 90 09 07, before studying the example.

Example 35. Using Delta to Write a Program

!DELTA &

DELTA HERE
.10000(X<TAB>K &)

The user begins creating the data for his program by defining the global symbol TAB at location .10000.
(The range of addresses available to the user is . C000 - . 1BFFF.)

TAB\S5 (=

The page at . 10000 is obtained from the Monitor with the command TAB\. Also, the cell at . 10000 is
opened. The user then loads ten values into the table TAB, the first value being the 5 above.

TAB+.1\ 6 &
TAB+.2\ 23 &
TABH.3\ 41 &
TAB+.4\ 90 ©
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TAB+.,5\ =219
TAB+.6\ 57 (&
TAB+.7\ -34 O
TAB+.8\ 2
TAB+.9\ 588 &)
TAB+.A(I<SUM>K &

The global symbol SUM is defined at the next available location.

TAB+.B(R<BEGIN>K &
BEGIN\ LI,2 0®
BEGIN+.1\ LI,3 0 4

The global symbol BEGIN is defined at the next available location and the first two instructions of the
program are written.

BEGIN+.2 (R<RETURN>K &

RETURN AW, 3 TAB,2 %
RETURN+.1\ AI,2 19
RETURN+.2\  CI,2 10 ©
RETURN+.3\ BNE RETURN &
RETURN+.4\  STW,3  SUM &
RETURN+.5\  CAL1,9 163

The global symbol RETURN is defined at the next available location and the remaining instructions of
the program are written.

BEGIN;G %5

The user executes the program.

EXIT AT RETURN+.5

SUM/776

The user obtains the answer by displaying the contents of SUM.

FORTRAN DEBUGGING (FDP)

The FORTRAN Debug Package provides a powerful conversational facility for convenient and rapid checkout of
FORTRAN 1V programs. The debugging features provided are dynamically controllable from the terminal at program-
execution time, and include the following:

e Statement stepping.

e Conditional breakpoints.

e Data-change breakpoints.

e Execution-flow tracing and event-history recording.

e Display and modification of scalar and array-element values.
e Branching.

e Program restart.

e Statement skipping and deletion.

e Avutomatic calling-argument display.
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You may refer to variables by name and to statements by source-line number or statement label. These references
may be further qualified by subprogram name.

The FDP facility consists of a sublibrary of run-time subroutines (a portion of public library P0), plus the necessary
symbol tables and in-line coding generated by the compiler when debug-mode is requested. (FDP can be used only
when debug-mode compilation has been performed.) Programs compiled in debug mode should not be used indis-
criminately, as they require approximately 2.5 times the amount of memory required for nondebug runs and may
even double normal execution times.

In order to use FDP, you must do the following:

1. Specify the DEBUG compilation option when FORT4 prompts for options.

2. Specify in the RUN or LINK command either one of the library-search options (FDP or PO), or the clause
UNDER FDP (the three forms are synonymous).

The two examplesgiven here illustrate, in addition to TEL command usage, some of the more commonly used FDP com-
mands. See the FDP/Reference Manual, 90 16 77, for a complete description of the FDP commands, and a full explana-
tion of their use.

In the following example, the user compiles file INPUT, created in a previous example, in debug mode. Values
for X, Y, and Z are read from file DATA (also created in the prior example). The ON debugging command causes
values of D, X, Y, and Z to be displayed whenever D is computed.

Example 36. Use of FDP ON and PRINT Commands

IFORT4 INPUT ON ,ME &

The user compiles file INPUT and directs the listing and compilation summary to the terminal.

EXT. FORTRAN IV, VERSION COO
OPTIONS >DEBUG,LS G&)

Note the specification of DEBUG as an option.

WRITE (6,100)

: 10 READ (5,200) X,Y,Z
IF (X) 20,50,20

20 D = SQRT(X**2+Y*%2472%%2)
WRITE (6,300) X,Y,Z,D
GO TO 10

50  STOP

: 100 FORMAT (7X,1HX,11X,1HY,11X,1HZ,11X,1HD)

: 200 FORMAT (3E11.3)

: 300 FORMAT (4(1X,EL1.3))

END

Nl Fe-) ENN [0} [ N Fo) [UV) N S8 o

= Ly
= O

HEX DEC HEX DEC
NAME TYPE CLASS L0C WORDS NAME TYPE CLASS LOC WORDS

D R SCALR 00003 Vv 1 SQRT R SPROG INTRIN
R SCALR 00000 V 1 Y R SCALR 00001 V 1
Z R SCALR 00002 V 1

>~

HEX HEX HEX HEX

LABEL LOC LABEL LOC LABEL 1LOC LABEL LOC

10 00008 20 00017 50 00036 100 0003A
200 00043 300 00046

LOCAL VARIABLES (4 WORDS):

00000 X 00001 Y 00002 z 00003 D
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BLANK COMMON (0 WORDS)

INTRINSIC SUBPROGRAMS USED:

SQRT

EXTERNAL SUBPROGRAMS REQUIRED:

F:UF F:108 M:DO M:0C M:SI 9 BCDREAD
9 BCDWRIT 9DBDCKIN 9DBFHGO 9DBFHIF 9DBINIT 9DBSCKIN
9ENDIOL 9I0DATA 9SQRT 9STOP

HIGHEST ERROR SEVERITY: O (NO ERRORS)

DEC HEX

WORDS WORDS

GENERATED CODE: 119 00077
CONSTANTS : 0 00000

LOCAL VARTABLES: 4 00004
TEMPS : 4 00004

TOTAL PROGRAM: 127 0007F

The program listing and compilation summary is printed.

ISET F:6 /VECTORS;OUT

The user directs the program output to file VECTORS.

ISET F:5 /DATA;IN &
Program input will be read from file DATA.
IRUN (FDP) @)

The user loads and executes in the debug mode. Alternatively he could have specified:

IRUN UNDER FDP or
IRUN (PO)

LINKING

The loader's message prints.

@ON D;PRINT X,Y,Z &

N

FDP prompts with @. The user enters commands to cause the value for D to be displayed each time it
is stored into, and at the same time to display values for X, Y, and Z.

@GO &

The user does not want to enter any more debug commands at this point and issues a GO command to
start execution.

/4(208): D=3,74166 X=1.00000
¥=2,00000
Z=3.00000
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4(20S): D=1.73205 X=1.00000
¥=1.00000
Z=1,00000

Values for D, X, Y, and Z are displayed. The slash (/) indicates main program and is followed
by line number and statement number (if present) in parentheses.

*STOP% 0

This message is produced by the library subroutine STOP,

7(508): RDY TO STOP

This message is produced by the debugger.

@QUIT &

The QUIT command causes return to the monitor.

LOFF @

- accounting summary -

In the next example, the user enters a FORTRAN source program from the terminal without initializing variables,
setting loop control, and providing for I/O. He runs in the debug mode and issues FDP commands to provide the
omitted functions.

This program generates a Fibonacci sequence, in which the value of any number (beyond the second) in the sequence
is equal to the sum of the values of the two preceding numbers, e.g., 1,1, 2, 3, 5, 8, 13,21,34,55,....

Example 37. Further Uses of FDP Commands

IFORT4 ME ON ,LP G

OPTIONS >DEBUG ¢e)

>10 I=1+J &
>20 J=1+] &
>30 GO TO 10 &0
>40 END G

HIGHEST ERROR SEVERITY: O (NO ERRORS)

RUN UNDER FDP &

This command causes the user's program to be loaded and executed, with public library FDP associated.

LINKING $

@1=0 ¢
@I=1 @

FDP prompts with @, The user initializes 1 and J.

@ON 1
@ON J

®®

These ON commandswill cause values for land J tobe displayed when these variables are stored into.
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@STOP AT 3#5 (&

This command causes execution to halt the fifth time that statement 3 (the GO TO statement) is encountered.

@GO ()
Execution is now begun with the above commands in effect.
/1(108): I=1
2(208): J=2
1(108): I=3
2(208): J=5
1(10s): 1=8
2(208): J=13
1(10S): I=21
2(20S8): J=34
1(108): I=55
2(20S): J=89
Values for 1 and J are displayed. The slash (/) indicates main program and is followed by line
number and statement number (in parentheses).
3(308):
The program halts the fifth time that statement 3 is reached.
@KILL (&

FDP prompts for a command. This KILL cancels all previous FDP commands.
@STOP ON I>500 &)
A conditional stop, or breakpoint, is set.

N

@AT 3; PRINT I,J &

These commands will cause values of 1 and J to print each time statement 3 is reached.
@RESTART @)

This specifies restart of program from beginning.
@GO ©

The user resumes execution,

/3(308): I=144

Values for I and J are displayed each time statement 3 is reached.

1(10S): 1=987

At statement 1, the value for 1 exceeds 500 and the program halts.

@KILL ON I &
This command cancels the last ON 1, effectively the last STOP command issued.
@STOP ON J>10000 &

Another conditional stop is issued.
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Execution is resumed at statement 3, which is where the previous stop occurred.

/3(308) : 1=987

J=1597

3(30S): I=2584

J=4181

2(208): J=10946

Values for Tand J print until J exceeds 10000 which occurs at statement 2.

@PRINT I &
6765

Since statement 3 was not reached to cause the current value for I to be displayed, the user gives
o PRINT command to cause this value to print.

@QUIT &

The user now leaves FDP and returns to TEL.

1OFF @

- accounting summary -
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8. EXECUTING USER PROGRAMS

An object program stored on a file in load-module form may be called by its load-module name (Imn) used as a TEL
command verb. The load-module file may be stored either in your own account, someone else's account, or the
system account. Thus far, the Imn-as-verb command is synonymous to the ISTART Imn command (except for a dif-
ference in account-number defaults), Within the !Imn command, however, you can also very conveniently make
file or device assignments for three standard system DCBs: M:SI, M:GO, and M:LO.

The format of the variable field of the command is analogous to that of the FORT4 and META commands; the full
format is

limn [input] [8\I;IER [oufpuf]][, oufpuf2]]

where

{mn is the fid of an LM that can take the full form:
name [ [account] [. password]]
(see below for special defaults)
input may be a fid or ME to be assigned to the input DCB M:SI,

output may be a fid to be assigned to the output DCB M:GO.

1
outpuf2 may be a fid, ME, or LP to be assigned to the output DCB M:LO.

(Normal default assignments apply. That is, the M:SI and M:LO DCBs, if referenced, default to the user's terminal,

and M: GO to a temporary file named 5. )

The called program must, of course, directly or indirectly utilize one or more of the above-mentioned DCBs for any
of these assignments to make sense,

You can imply or specify the account number under which the LM file is stored, and specify a password, as follows:

1. filename — (alone, with no period) implies the system account,

2. filename, —implies your account (i.e., the log-on account value).

3. filename.account — specifies an account number.

4. filename.account.password — specifies an account number and password.
5

filename. . password — implies your account and a password,

Note that this particular convention of default account number values is not the standard one that applies to most
fid specification in TEL and other commands, as described in Appendix B. The reason for the system account de-
fault in particular is that installations may want to include, at system generation time, certain user-developed
"production" programs in the system account; special forms of these may then be accorded preferential disk -storage
and loading, depending upon frequency of use and programming characteristics. (META and FORT4 commands, for
example, are actually special instances of !Imn commands., )

The two examples following show very simple programs, developed wholly within the example for purposes of illus-
tration, Actual uses of the command may, of course, call a program developed some time in the past, and possibly
by another programmer.

The program in Example 38 reads a Meta~Symbol source program via M:S1, and writes out any comment lines (asterisk
in column 1)contained in the program via M:LO. The input file and output device are assigned within the calling
command. As a test, the user specifies as input the source program fromwhich the called object-program was assembled,

Example 39 merely shows a simple FORTRAN 1V program call by its load-module name. Since the compiler automati-

cally provides (indirectly) program-file DCBs identified with names of the form F:n, file/device assignments cannot
also be made within the !Imn command for FORTRAN object programs.
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Example 38. Using Load-Module~Name as Command Verb (Meta-Symbol Program)

'EDIT (o
EDIT HERE
*TA M &

Meta-Symbol source programs. (Usage of tab control not shown.)

*BUILD SOURCE %
1.000 * #%%UTILITY PROGRAM "EXTRACT'“#% &

3.000_ = A META SOURCE-PROGRAM FILE. IT ISSUES A BLANK &
4.000 * LINE TO INDICATE ONE OR MORE CODING LINES®
5.000 * INTERVENING BETWEEN COMMENTS. IT READS ITS INPUT %

6.000 * FROM M:ST, AND WRITES TO M:LO.<J

7.000 SYSTEM  BPM i@
8.000 SYSTEM  SIG7 %W
9.000_ REF M:SI,M:L0 &
10.000 * ***INPUT BUFFER*#% &
11.000 INN RES 20 @

12.000 * %#%%8(0 BLANKS#*% %)
13.000 BLANKS  EQU s @

14.000 DO1 20 &5
15.000 TEXT . s

16.000 * WE GIVE A TOP-OF-PAGE AT BEGINNING (AND END) G
17.000 START M:DEVICE M:LO, (PAGE)

19.000 LW, 4 =0

20,000 RDNXT M:READ  M:SI,(BUF,INN),(SIZE,80),(ABN,EXIT)
21,000 LB,5 INN

22.000 CI,S tat

23.000 BE PRINT

24.000 CI,4 0

25.000 BE RDNXT

26.000 M:WRITE M:LO, (BUF,BLANKS), (SIZE,72)

27.000 * WE SET THE SWITCH: "BLANK LINE ISSUED SINCE LAST
28,000 * COMMENT"

29.000 L1,4 0

30.000 B RDNXT

31.000 * WE RESET THE SWITCH: '"BLANK LINE NOT ISSUED SINCE THE
32.000 * LAST COMMENT'

33.000 PRINT LI,4 1

34,000 W, 1 M:SI+4

35.000 SLS, 1 -17

36.000 M:WRITE M:LO,(BUF,INN),(SIZE,*1)

37.000 B RDNXT

38.000 EXIT M:DEVICE M:LO,(PAGE)

39.000 M:CLOSE M:LO,(SAVE)

40.000 M:EXIT

41.000 END START

IMETA SOURCE &

WITH> G

* NO UNDEFINED SYMBOLS
* ERROR_SEVERITY LEVEL: 0
* NO ERROR LINES

!LINK (NP) ON EXTRACT &
LINKING $

2,000 * THIS ROUTINE LISTS ONLY THE COMMENTS LINES, IF ANY, FROM &

18.000 * SWITCH: "HAVE WE ISSUED A BLANK LINE ?": O = YES/1 = NO &

The user sets tabs for META, Then he builds a Meta-Symbol Program to extract comments lines from
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!1COPY SOURCE TO SORCNC(NC) &
. .COPYING

The user copies the source file using the NC option to strip the carriage —return off each record;
otherwise the output below would be double spaced.

!EXTRACT. SORCNC ON ,ME 7

Here he calls the LM EXTRACT, with a following period to indicate "my account”, and assigns the
input file, SORCNC, and directs M:LO output to the terminal.

* ***YTILITY PROGRAM "EXTRACT'#**

THIS ROUTINE LISTS ONLY THE COMMENTS LINES, IF ANY, FROM
* A META SOURCE-PROGRAM FILE. IT ISSUES A BLANK

* LINE TO INDICATE ONE OR MORE CODING LINES

* INTERVENING BETWEEN COMMENTS. IT READS ITS INPUT

* FROM M:SI, AND WRITES TO M:LO.

k4 *%%INPUT BUFFER#®%%

% #%%80 BLANKS#¥*

s

WE GIVE A TOP-OF-PAGE AT BEGINNING (AND END)

s

SWITCH: '"HAVE WE ISSUED A BLANK LINE ?": 0O = YES/1 NO

b

WE SET THE SWITCH: "BLANK LINE ISSUED SINCE LAST
* COMMENT"

* WE RESET THE SWITCH: "BLANK LINE NOT ISSUED SINCE THE
* LAST COMMENT"

The program's output has printed and control reverts to TEL.

Example 39. Using Load~-Module-Name as Command Verb (FORTRAN Program)

-page heading-
1TABS 7 &5
The user sets a tab stop for terminal input,

1BUILD FILE1 &

1.000 & I=1%

2,000 WRITE (6,20) &
3.000 DO 10 J=1,10%
4.000 @ I=I#*3 G

5.000 10® WRITE (6,30) IG5
6.000 20(® FORMAT (1X,15HPOWERS OF THREE )@

7.000 3069 FORMAT (5X,I7)G

8.000 &  END@
9.000 e

(RET
~

ICOMMENT ON ME &
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!FORT4 FILE1l ON OUTFILE &

FORT4 is called to compile source program FILE1, with ROM output going to QUTFILE.

EXT. FORTRAN IV, VERSION CO2
OPT IONS>NS %)

FORT4 prompts for options, The user suppresses the partial-summary output.

ISET F:6 UC &

This command will cause output to device 6 to be directed to the terminal.

ILINK OUTFILE ON POW3 &5

Call LINK to create load module POW3.

LINKING OUTFILE

The LINK processor responds.
Pl ASSOCIATED
1POW3, &0

Load module POW3 is loaded into core and executed. The log-on account is used.

POWERS OF THREE
3
9
27
81
243
729
2187
6561
19683
59049

*STOP* 0
The program’s output is printed.
1 OFF =

-accounting summary-
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9. GETTING IN AND OUT OF PROCESSORS

GENERAL

Once having logged on, you are always in one of three states of processing:
1. Ina Job Step: You are in a system (or user) processor, i.e., in "normal" user-program execution.
2. In an Interrupt of a Step: You are at TEL level but have an interrupted processor associated.
3. Between Steps: You are at TEL level with no processor associated.

If you are in a processor, you can return control to TEL by depressing certain terminal keys (discussed shortly). Cer-
tain TEL commands can then be issued to perform minor operations after which control can be returned to the proces-
sor that was interrupted. The issuance of other TEL commands will cause either an abort of the previous job step or
a diagnostic message. For example, interrupting META to issue a DONT COMMENT command does not cause an
abort and allows return of control to META; interrupting META to call Edit will result in an abort of META; inter-
rupting META to issue a SET command will result in the message "QUIT?", at which point the user may choose be-
tween quitting or continuing the META processor. A complete description of the TEL commands and their effect
when used during a job step interrupt is given in Chapter 3 of the CP-V/TS Reference Manual, 90 09 07.

BREAK, CONTROL Y, ESC Y, AND ESC ESC

Any CP-V processor or user's object program can be interrupted by depressing the BREAK key. Use of the BREAK
causes one of the following to occur:

1. If you are in a processor that has no command language (e.g., assembling with META), control is given to
TEL whenever a convenient interrupt point is reached. TEL then prompts for a command.

2. If you are in communication with a processor that has break control (e.g., Edit, BASIC), and in a sub-
process such as listing or copying, control is given to the processor, which prompts for its next command
or possibly issues an interrupt message.

3. If an object program or processor is in a process that does not have break control (i.e., has not used the
M:INT Monitor service) control is given to TEL.

The CONTROL Y combination or the ESC Y or ESC ESC sequences always return control to TEL. This type of inter-

rupt can also be caused by depressing the BREAK key more than three times. (Certain processors may take special
action on receipt of two or three break signals.) Examples of interrupting a processor are given in Example 40.

Example 40. Using CONTROL Y and the BREAK Key

1EDIT FILES &
EDIT HERE
The user decides to make changes to FILES.

*IN 7,16 .
7.000 Y «

He starts to modify the file but changes his mind and interrupts by hitting CONTROL and Y simulta-
neously. The system echoes a left arrow.

IPCL ()

Control returns to TEL. The user calls PCL.
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PCL BOO HERE

PCL identifies itself.

<LIST &

The user asks to have the names of the files that are currently in his disk directory listed.

ARCSINE
CONWAY
DATA
FILES
INPUT

26+

®

5 FILES LISTED

He does not want to see the entire list, so he hits BREAK to stop the output.

<(COPY FILES TO LP%

Return is made to the command state of PCL. The user issues a COPY command to copy file
FILES to the line printer.

< END
He leaves PCL.
JEDIT FILES %

EDIT HERE

ATY1-7 %0

He calls Edit and issues commands to type lines in file FILES.

1.000 * THIS PROGRAM SEARCHES NAME/ADDRESS-RECORD FILES ORDERED BY

2.000 * Z1P-CODE LOCALITIES. IT ALSO INSERTS AND DELETES N/A RECORDS. THE

3.000 * CALLING SEQ & & & &) «

He does not want to see the entire file, so he returns to TEL by hitting BREAK four times. He
could also have returned to TEL by depressing CONTROL and Y or & &3,

--ENTER X TO ABORT COMMAND. ANY OTHER CHARACTER CONTINUES.

The Edit processor has break control and types this message in response to the first break. The
subsequent breaks cause direct return to TEL.

1OFF i

- accounting summary-
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QUIT AND CONTINUE COMMANDS

After you have interrupted a processor and have optionally issued one or more commands, you have three alternative
courses of action if the interrupted processor has not been aborted during the interrupt:

1. Return to the interrupted processor by issuing a CONTINUE command.

2. Discontinue use of the current processor by issuing a QUIT command.

3. Call another processor, which has the effect of aborting the previous operation.
Each of these actions is illustrated in the following example.

Note that both END and STOP are equivalent to QUIT, and that GO is equivalent to CONTINUE.

Example 41. Interrupting, Continuing, and Quitting Execution

.

IBUTLD INPUT &
C
1.000 SYSTEM Y +

The user wishes to build file INPUT but forgot to set tab stops before building the file. So he
now interrupts Edit by simultaneously depressing CONTROL and Y which the system echoes as
a left arrow. Control is given to TEL.

ITABS 10,19,37 %)
He now sets tab stops for the terminal 1/0.
ICONTINUE &

He issues a CONTINUE command which takes him back to Edit (with no prompt). He retypes
his first line, since he interrupted while typing this line.

—~
"

SYSTEM @2 SIG7 G
2.000% SYSTEM (=1 BPM %)

3.000 STARTISM:PRINT ‘% (MESS,MES) (0

4.000 5 M:EXIT G9)
5.000 MES &3 TEXT ) 'MESSAGE TO TERMINAL'&@
6.000 % END 0 START 5

!META INPUT ON BOFILE,LP &)
YITH > o
C

Y £
He calls META to assemble the program, but then spots an error in the program and interrupts
with Y©.

LEDIT &
He calls Edit to correct the error. META is automatically aborted.

EDIT HERE

*EDIT INPUT &

He wants to retype line 5 to change TEXT to TEXTC.
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*IN5 @)

He issues an insert command (IN) to correct the line. (Note that a space is not required between
the command and the line number.)

5.000 MES™:  TEXTC(%  'MESSAGE TO TERMINAL'
XEND ©

IMETA INPUT OVER BOFILE,LIST#)

WITH> &

He again calls META to assemble file INPUT and request an output listing. Note use of

OVER to reset file extension, ensuring that any output from the previous aborted assembly
is overwritten.

*NO_UNDEFINED SYMBOLS
*  ERROR SEVERITY LEVEL:0
*NO ERROR_LINES

ILINK (NP) BOFILE ON MES &)

LINK is called to create load module MES.

LINKING BOFILE

1EDIT INPUT &

EDIT HERE

FTY1=-6

He now wishes to see the corrected source and calls Edit to display the file. (Note that a space
is not required between the command and the line number.)

1.000 SYSTEM SIG7

2.000 SYSTEM BPM
C

Y <«

He decides he does not want to see the entire file after all, so he simultaneously depresses
CONTROL and Y to interrupt Edit and return control to TEL. The system did not echo a left
arrow since it was in the output mode.

1QUIT &=

He then issues a QUIT command so that use of the Edit processor will be discontinued.

INES.ig
He now wants to load and execute program MES (but misspells the program name).

C
Y

[+

He realizes that MES is misspelled and that NES (which happens to be another valid program
name) is now operating, so he returns control to TEL and types in the correct name.

QUIT and CONTINUE Commands
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IMES , (&)

QUIT?
The system informs him that the program cannot be loaded without quitting the previous process
(NES), and that he must issue either a QUIT or a CONTINUE command. An implied QUIT may
be issued by entering a RETURN or LINE FEED character by itself. (This message would not have
appeared had the user preceded the MES. command with a QUIT command.)

The implied QUIT command causes the processor previously specified (MES) to be loaded and
executed.

MESSAGE TO TERMINAL

The program output prints.
! OFF G

- accounting summary -

PROGRAM ABORTS

Many conditions can cause your program to be aborted, e.g., an invalid operation code. When an abort occurs,
the system prints an abnormal or error code (e. g., 4A00) followed by a message telling you the reason for the abort.
The CP-V/TS Reference Manual, 90 09 07, Appendix B, contains listings and explanations of the Monitor error
messages.

The following example shows a program that will simply read two records of predetermined size from a file and print
them at the terminal. However, a misspelled label in line 8 (BUF instead of BUFF — not a syntax error) causes an
attempt at execution time to read into relative location 12. Since this location is in a write-protected procedure
area of the program (i. e., the area cannot be stored into), the program is aborted and an appropriate message issued
by the system. (Note that the program in this example is not intended to be realistic, but is designed solely to
illustrate as simply as possible the "bug", and thereby the point of the example. )

Example 42. System Handling of an Abort during Execution

1BUILD READ @

The user builds files READ and LINES (following line 14).

1.000 SYSTEM SIG7 @

2.000 SYSTEM BPM (&

3.000 REF M:SI

4,000 REF M:UC @

5.000 BUF EQU 10 &

6.000 START M:READ M:SI, (BUF,BUFF),(SIZE,16) &)
7.000 M:WRITE M:UC, (BUF,BUFF), (SIZE,17) ©
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8.000 M:READ M:SI, (BUF,BUF+2),(SIZE,8) &

—2.000 M:WRITE M:UC, (BUF,BUFF+2), (SIZE,9) &
10.000 M:EXIT G

11.000 BUFF RES 4 G

12.000 DATA, 1 X'15" @

13.000 END START &

14 .000 &3

IBUILD LINES &
1.000 HELLO, TERMINAL! &
2.000 GOODBYE! =)
ICOMMENT ON ME &
IMETA READ &

* TLLEGAL BUF/PARAM-RETURN ADDRESS
* NO UNDEFINED SYMBOLS
* ERROR SEVERITY LEVEL: 3
* ERROR LINES
8

He calls META to assemble the source file. META produces summary messages indicating that there

was an assembly error. However, the user decides to run the program anyway.

ISET M:SI DC/LINES;IN G
He sets M:SI to the input file.

IRUN (NP) (2

LINKINGS

HELLO, TERMINAL!

The first record is written.

4A00 SPECIFIED BUFFER DOES NOT BELONG TO THE USER

The system returns an abort message with an error code when the user tries to read the second record

into location 12, which is in a protected area.

Program Aborts
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10. ASSIGNING DCBs

DATA CONTROL BLOCKS

A data control block (DCB) is a standardized table of information about the characteristics of an existent data=file
or one to be created. The system's file-management service routines use the DCBs essentially to obtain detailed
information both about the file, (i.e., the data) and the physical storage media assigned to it. This, combined
with information supplied in a given service request, completely defines the requested operation. These routines
also use the DCB to post or update dynamically-variable "historical" information concerning the data file (specific
results of the last 1/O operation performed, for example) to which the user's program and other system routines may
refer,

The DCB also is, effectively, the connecting link between the user's input/output service requests, file-management
commands, etc., and the actual disk storage space or peripheral device from which or on which a given data file
is to be read, written, copied, saved, deleted, and so on. Sometimes the reference to this "link" is explicit at
the user's level, as for example in an M:READ or M:WRITE Monitor procedure in a Meta-Symbol program, or in a
SET command when the user needs to assign or reassign program input or output DCBs to specific disk filesordevices.

MEANS OF FILE/DEVICE ASSIGNMENT

The ISET command may be used to explicitly assign any DCB (excepting M:UC, M:OC, and M:XX) to a file or
device, as seen in a number of preceding examples. (SET can also be used for setting and resetting various param-
eters, or relatively fixed items of information in a DCB, e.g., file options, but a general discussion of this usage
does not concern us here. )

The TOUTPUT, ILIST, and ICOMMENT commands can be used to implicitly assign several standard system DCBs
commonly used by system processors: M: GO, M:LO, and M:DO, respectively. Usage of these commands was also
shown and described for specific cases in preceding chapters. And, summarizing topics covered in Chapters 5

and 8, the source, rom, and list parameters of META, FORT4, and Im-name commands implicitly assign the M:S],
M:GO, and M:LO DCBs.

In general, the SET command need only be used to assign user-program files for DCBs that have no default assign-
ment (or an undesired one), or to assign standard system DCBs, other than the ones named above, for special-option
processor outputs, e.g., the CO, BO, and SO options and the corresponding M:CO, M:BO, and M:SO DCBs. To
assign M:SI, M:GO, M:LO, and M:DO, the choice between the several means described above is simply a matter
of the user's convenience, as they each "do the same job", excepting that SET cannot be used in a job-step inter-
ruption. (See SET Command below, for specific information concerning BASIC. )

STANDARD SYSTEM DCBs

The system includes an extensive set of standard DCBs that provide for the majority of system- and user-program
needs. The link-loader supplies a uniform loader-constructed copy of these DCBs to the user's program as required
to satisfy references thereto. These DCBs all have names of the form M:xy, where xy generally corresponds to a
system-defined operational label (discussed under SET Command below). These DCBs, when used on-line, have the
on-line default assignment (if any) defined by the system for the corresponding operational label. Note that the
default assignments for M:UC and M:OC, the user's terminal in both cases, are really fixed assignments, i.e., you
cannot change them. (The default assignments can vary with individual installations, and most of them differ for
batch operations. )

Although a number of system DCBs default to the user's terminal, the M:UC DCB is unique because (1) its fixed
assignment is to the terminal — like M:OC, and (2) output through it is treated differently by the Monitor than out-
put to the terminal via any other DCB — unlike M:OC. For terminal output via any DCB other than M:UC, the
Monitor's COC (Character-Oriented Communications) routines automatically append a carriage-return/line-feed
combination to each record written without a terminating carriage return. The COC routines do not append
such a combination to output written via M:UC; it will substitute that character combination, however, for any
carriage-return or line-feed character in the record. This difference allows you, when using M:UC, to produce one
physical line at the terminal with a series of records. (See CP-V/TS Reference Manual, 90 09 07, Chapter 10,

for details.)
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In addition to the standard system DCBs, the link=~loader will supply a uniform loader-constructed DCBfor any M:ab
DCB reference where M:ab is not known to the system, and for any DCB reference of the form F:ab, such as pro-
duced by FORTRAN 1V for program files, where ab corresponds to the FORTRAN unit number. In these cases, the
DCBs neither have a default assignment nor are they automatically defined for input or output — excepting F:101
through F:108, the FORTRAN standard units. They are also not defined for final disposition, and an 1/O function
and disposition parameter (e.g., IN, SAVE) may need to be set as well if the assignment is to a file or labeled tape.
(These settings are described below.)

ASSIGN/MERGE TABLE

DCB assignments, excepting those for M:SI, automatically remain in effect across job steps until reset or negated.
Assignments can be reset or negated between job steps. The mechanism for setting and resetting assignments is the
assign/merge table, during an on-line session. An M:Slassignment is effective only for a single job step; following
that step it always reverts to its default assignment, the user's terminal.

Any assignment made by any of the means described above causes an entry to be made in your assign/merge table.
At the beginning of any job step involving a processor (including LINK) or a user's program, the entries in the
assign/merge table are merged into the corresponding DCBs. (An entry in the table is deleted by a ISET dcb 0.)

If an error occurs when accessing the ASSIGN/MERGE record, the user will be logged off. He must logback into the
system to confinue.

The apparent negation of an assignment achieved specifically by means of a DONT. .. command, e.g., DONT LIST,
bypasses the assign/merge table and affects only a switch in the user's JIT (job information table)at the time the com-
mand is issued, whether between jobsteps or during a job=step interruption. (The implied DCBis not affected.) Only
the standard processor outputs written via M:GO (OUTPUT), M:LO (LIST, and M:DO (COMMENT) DCBs can be

affected in this way.

OUTPUT, LIST,AND COMMENT COMMANDS

Control over output from META, or FORT4, or a standardized user-processor may be exercised with the following
commands before the processor command is issued:

e OUTPUT ON or OUTPUT OVER followed by a file name. This command specifies the destination of the
relocatable-object output (ROM) from the processor via the M: GO DCB. M:GO defaults to a special
file, which you may refer to in some cases with a dollar sign ($).

e LIST ON or LIST OVER followed by ME, LP, or file names. This command specifies the destination of the
listing output from the processor, via the M:LO DCB. For META and FORT4, M:LO effectively has no
default assignment. Either an explicit assignment must be made or the 'LIST command given to turn on the

LO-~output switch in the user's JIT, Apart from META and FORT4, M:LO defaults to the terminal.

o COMMENT ON or COMMENT OVER followed by ME, LP, or file name. This command specifies the
destination of error commentary from the processor, via the M:DO DCB. M:DO defaults to the user's
terminal. Therefore, COMMENT need not be used unless you want to direct error commentary to a
destination other than your terminal.

In the following example, we specify destination files for the META output by using the LIST and OUTPUT com-
mands, and (for purposes of illustration only) turn off the diagnostic output. We then assemble and execute the
subprogram, but trap. We do not detect any errors in the source program, so in order to find out if we have as-
sembly errors (which do show on the listing, however) we issue a COMMENT command to turn error commentary back
on. We reassemble, find that we have a syntax error, and correct the line before reassembling again.

Example 43. Controlling the Destination of Processor QOutput

1BUTLD COUNTER &)
1.000 SYSTEM SIG7 &)
2.000 SYSTEM BPM &
3.000 BEG LI,1 100®
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4.000 STW 1,X @

5.000 M:EXIT @
6.000 X RES 1 (3
7.000 END BEG ()
8.000 &

!LIST ON LOFILE @
Before calling META, the user directs listing output to file LOFILE,

{OUTPUT ON BIN &)
He specifies that the ROM output is to go to file BIN,

IDONT COMMENT &)

He overconfident!y tums off error commentary.

IMETA COUNTER 5
WITH> @
IRUN BIN ON CNTR100 &
He requests load module output on file CNTR100,
LINKING BIN

DEFAULT CORE LIBRARY IS NOT NEEDED

A400 YOU TRAPPED

An abort message prints indicating the program would not execute properly.
| COMMENT

The user does not spot any errors in the source, so he issues a COMMENT command to cause
error commentary from META to appear at the terminal.

IMETA COUNTER OVER BIN,LOFILE &)
WITH> @

He calls META again. Files BIN and LOFILE were created when META was previously called,
so they must be respecified in order to be recreated or written over, rather than extended. This
time the error commentary prints at the terminal and indicates that statement 4 is in error,

4 01 0000 1 35060001 N STW 1,X
4.000

*%%% JLLEGAL CF
* NO UNDEFINED SYMBOLS
*  ERROR SEVERITY LEVEL: 3
* _ ERROR LINES

4
!EDIT COUNTER &
EDIT HERE

*IN 46

He wants to change line 4 and uses the Insert (IN) command to enter a corrected statement.
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4.000 STW,1 X &
*END &
IMETA COUNTER OVER BIN,LOFILE &

WITH> @

He calls META again. Error commentary will still be directed to the terminal, since the previous
COMMENT command is still in effect,

*NO UNDEFINED SYMBOLS

* ERROR SEVERITY LEVEL: O

* NO ERROR LINES

IRUN (NP) BIN OVER CNTR100 %

LINKING BIN

Since there are no errors in the assembly, he reloads and reexecutes the program, to recheck and
get an updated load module.

Normal execution is indicated by a return to TEL with no message.

1 OFF @

- accounting summary -

SET COMMAND

The general form of the !SET command is given in the CP-V/TS Reference Manual, 90 09 07, with descriptions of

its many options and varied examples of its use. It is a complex command. Several forms, selected for particular
uses, are as follows:

e To Assign a public disk File

SET deb /id[;filopt. . . ;filopt]

where
filopt is one of the file—option parameters given in Appendix C, Table C-3. Some of these are
IN —~ input file
ourt — output file

L function

INOUT ~ update file

QUTIN — scratch file

REL — release on close
disposition
SAVE — save on close

The defaults for the function and disposition parameters are interrelated, as follows: for IN or INOUT
files, SAVE is the default; for OUT or OQUTIN files, REL is the default. (Note that for an OUT or OUTIN
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file the SAVE parameter does not actually cause the file to be permanently saved, but merely allows
SAVE to be effectively specified in an M:CLOSE operation. )

To Assign a Labeled-Tape File or Private Disk Pack
SET dcb dc [#nnnn]/fid [ifilopt. . . ;filopt]
where

dc is a device code: MT - any unit; 9T - 9-track, 7T - 7-track, DP - disk pack.

#nnnn is a tape or disk pack serial number (i.e., an internal reel number).
fid is the file identification of a file on the tape or pack.
filopt is as above, under disk file assignment.

Note that the disposition file options, SAVE and REL, have specialized meanings for tape operations, as
described in the CP-V/BP Reference Manual, 90 17 é4.

To Assign a Peripheral Device (Other Than Magnetic Tape) or Private Disk Pack

dev
SET dcb{oplb}[,devopf, .. ;devopt]
where
dev is @ symbiont-output device code: LP - line printer, CP - card punch,
oplb is a system~defined operational label. These are given in Appendix C, Table C-1 (see also
below).
devopt is a device-dependent device option; these are given in Appendix C, Table C-2, and

mainly concern format control and read/write codes and modes.

The system-default value of an operational label, e.g., SI, LO, or CO, is set by the individual installa-
tion, and normally will differ from on-line to batch mode. In CP-V as distributed, the following opera-
tional labels and correspondingly named DCBs default on-line to the user's terminal: C, DO, El, LL, LO,
QC, SI, SL, and UC. Excepting the special label NO, all other operational labels have no "as-directed"
default value. The operational label NO has the fixed meaning "no assignment", and while it is in force,
effectively prevents any default assignment from being applied. This causes any output via a so-assigned
DCB to be lost, and an immediate end-of-file return on input.

To Clear a User-Set Assignment
SET deb[0]

This form causes any prior assign/merge table entry for the named DCB to be deleted from the table. Thus,
any system-default assignments are allowed to take effect in subsequent job steps.

To Clear All User-Set Assignments
R[ESET]

This form deletes alf previously assigned entries from the assign/merge table. All system default assign-
ments for all standard system DCBs are in effect for subsequent steps.
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GENERAL USAGE RULES

The following usage rules apply in general:

1. File or device options can be added or respecified, between job steps, for an already assigned DCB if the
assignment was made by a previous SET, OUTPUT, LIST, or COMMENT command, or a processor-call
parameter.

2. As stated earlier in this chapter, when assigning a file to any nonsystem-defined, loader-constructed DCB
(excluding F:101, F:102,...F:106 for FORTRAN standard units) you must also specify one of the file-
option function parameters (IN, OUT, INOUT, OUTIN), and also the disposition parameter unless the
default is desired. Thus, an output-file assignment for, say, FORTRAN unit é would be as follows:

I1SET F:6 /OUTFIL;OUT;SAVE

3. No more than 12 concurrent DCB assignments can be in effect via the assign/merge table. If necessary,
clear any not-currently-needed entries via SET dcb. The RESET command resets all standard system DCBs
to the default assignments.

Example 44. Setting DCB Assignments and Parameters with the SET Command

This example illustrates use of the SET command to direct input to and output from an assembly. The user
obtains source output on tape, a compressed-output deck, a double-spaced output listing on the printer, and
ROM output on a disk file.

ISET M:SO MT#A123/2 9

This command will cause the source output from META to go to file Z on the magnetic tape having the
serial number A123.

ISET M:LO LO;SPACE=2 &

The user wants the output listing double-spaced. Note that he must first assign M:LO. (But, see the
META command below, where this assignment is changed.)

ISET M:BO /BINOUT &

He wants the binary output to go to disk file BINOUT. He could alternatively have used the command:
JOUTPUT ON BINOUT

1SET M:CO CP&

This command assigns the DCB for compressed output to the card punch (utilization privilege is required).

IMETA INFILE ON ,LP &

WITH>SO,CO &

The user now calls META to assemble a source file. He requests a source listing on the line printer
(privilege required) and o compressed output deck.
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IRUN (NP) BINOUT ()

LINKING BINOUT

He now calls RUN to load and execute the program.

Control returns to TEL, with no error messages having been issued.

BASIC PROCESSOR REQUIREMENTS

The BASIC processor uses the following DCBs for its 1/O:

DCB Definition

M:SI Source input.

M:E1 Stream 1.

M:EO Stream 2.

M:CI Stream 3.

M:LO Stream 4.

M:DO Diagnostic output and out-
put that results from a
PRINT statement or a LIST
command.

M:SO Output that results from a

The assignments for any of these DCBs may be changed via the SET command. For example, the assignment for the

SAVE, FILE, LOAD,
RENUMBER, or CHAIN
command.

Default Assignment

User's console (on-line job)
Card reader (batch job)

File
File
File
File

User's console (on-line job)
Line printer (batch job)

File

M:DO DCB for an on-line job may be changed to line printer by the command

ISET M:DO LP

If either the M:SI or M:DO DCB has been affected inappropriately by previous processing during the on-line ses-
sion, it may be reset to the BASIC default assignment by means of the SET deb command. Both of them may be reset
at the same time via the RESET command. All other DCBs are reset to their BASIC default assignments automatically

by the BASIC processor.
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11. CONTROLLING OUTPUT

GENERAL

The several outputs from a compilation or assembly (or "standardized" user processor) can be selectively turned off

by a DONT LIST, DONT OUTPUT, or DONT COMMENT command, either before calling a processor or during an
interrupt of the processor. These specifications retain their effect across job steps, until reset or negated. Outputs
may be resumed by a LIST, OUTPUT, or COMMENT command, or by specifying output destinations in a META,
FORT4, or user-processor command. LIST affects the M:LO DCB, normally used for listing output; OUTPUT affects
the M:GO DCB, normally used for ROM output, and COMMENT affects the M:DO DCB, normally used for diagnostic
output. (M:DO cannot be affected with the META, FORT4, etc., command parameters.)

If you have assigned output to a "symbiont device", such as line printer or card punch, the output is stored on disk
until you give an explicit or implicit indication that it is complete and ready to be printed or punched. You do this

explicitly by issuing the TEL command PRINT, or implicitly by logging off. (Note that utilization privilege is
required for these central-site units, however.)

DISCONTINUING AND RESUMING STANDARD OUTPUTS

You may interrupt META or FORT4 and turn off output by one of the following commands:

. DONT LIST turns off list output.
e DONT OUTPUT turns off binary output.
. DONT COMMENT turns off error commentary.

The DONT LIST and DONT OUTPUT commands may also be given before calling META or FORT4 if these outputs

are not desired.

Output may be resumed by one of the following commands:

° LIST resumes list output as previously specified.
e OUTPUT resumes binary output as previously specified.

e COMMENT resumes error commentary as previously specified, or at the terminal by default.
Each of the above commands remains in effect during a session until you issue another command to redirect output.

The forms of these commands for explicitly directing or redirecting outputs are given in Chapter 10.

Example 45. Discontinuing and Resuming Output by OUTPUT, LIST, and COMMENT Commands

1BUILD INFILE &

The user builds a source file of Meta-Symbol statements.

1.000 SYSTEM BPM )
2.000 SYSTEM SIG7 &5
3.000 START LI,RL 1&
4,000 SLS,RL 245
5.000 LW,R2 R1E
6.000 STW,R2 Y&
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7.000 M:EXIT &)

8.000 Y RES 16
9.000 END START )
10.000 &8

!OUTPUT ON OUTFILE )

!LIST ON LFILE &

The user specifies the destination files for binary output and object listing.
1DONT OUTPUT &

IDONT LIST (=

For his first assembly, he only wants to test for assembly errors, and so he turns off the OQUTPUT and
LIST options.

IMETA INFILE ©

WITH> (9

He calls META to assemble the source file.

3 01 00000 22000001 N START LI,Rl 1

3.000
#%%% UNDEF SYM
4 01 00001 25000018 N SLS,R1 24
4,000
#%%% UNDEF SYM
5 0l 00002 32000000 N IW,R2 Rl
5.000
(o4
Y«
1QUIT &

The user notices that he forgot to define R1 and R2, and so he interrupts by depressing Y© and aborts
META by typing a QUIT command.

1EDIT INFILE &)

EDIT HERE

He calls Edit to insert definitions into the source file.

*IN2,5,.1
2.500 R1 EQU 1&
2.600 R2  EQU 2 @
*END ()

He then leaves Edit.
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1OUTPUT &
ILIST @

This time he believes that the program is error-free, and so he now resets the OUTPUT and LIST options.

IMETA INFILE &

He now reassembles, File INFILE must be respecified since M:SI defaults to the terminal at each new
job step.

WITH> €

* NO_UNDEFINED SYMBOLS
* ERROR SEVERITY LEVEL: 0
* NO ERROR_LINES

PRINT COMMAND

Output directed to the symbiont output devices (card punch and printer) is normally not queued for actual output
on those devices until you log off. This feature has the advantage of causing all of the output for one job to come
out together.

However, you may want some of your output printed or punched immediately. The PRINT command causes your
symbiont files to be closed and queued for output at once (if you have the required utilization permission).

Example 46. Causing Printer or Punch Output to be Queued by Issuing a PRINT Command

1COPY ME TO LP &

The user wants to enter lines at the terminal to be copied to the line printer.

.THESE LINES ARE DIRECTED TO THE LINE PRINTER S
.THEY ARE NORMALLY NOT QUEUED FOR PRINTING UNTIL THE USER LOGS OFF. %
.THE FOLLOWING PRINT COMMAND WILL CAUSE THEM TO BE PRINTED. (&
=
The Escape F signals end-of=input.
IPRINT &

This command causes the line printer output to be queved immediately.

The session continues,

General
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12. SAVING/RESTORING CORE IMAGES AND FILES

GENERAL

A core image of a program in process, along with relevant program context, can be saved on a disk file during an
interruption of execution. You might often want tosave the core image of a patched program at one or several
stages of a complex debugging process, e.g., to ensure against errors in ensuing patches. The saving and reloading
of core images is achieved with the ISAVE and ! GET commands, shown in the first two examples to follow.

Although program-1/0O file identification information is saved along with the core image, file-positioning information
is not saved (and the files themselves may not be saved if closed automatically by the system). 1f, however, a given

program is not sensitive to these considerations, then SAVE/GET can also be used as a production checkpoint-restart

mechanism.

Disk (i.e., RADor disk pack) storage is the predominant file~storage medium for the on-line user, because of the nature
of remote on-line operation and the central role played by this type of storage in integrated batch/time-sharing op-
erating systems such as CP-V. The advantages of disk storage over other types of file media were discussed briefly in
Chapter 4. Disk files are, however, susceptible to foss in certain types of catastrophic system failures, or "crashes", that
sometimes occur. Although the system provides extensive, automatic protection against complete file loss (as
described below), generally on an "all files" basis, you can selectively create backup files anytime you feel this
action is indicated. (For example, after creating an important file when working with a relatively new installation
that has not yet ironed out all the wrinkles.)

Files may be saved or backed up either on the standard system save/restore magnetic tape by means of the TEL
BACKUP command, or on your own private tape, pack, or on punched cards by means of the PCL COPYALL or
COPY command.

Another characteristic of disk storage is that its capacity is fixed in a sense that magnetic~-tape or punched~card
storage is not, and that you can easily misuse it: (1) by not promptly deleting unneeded files (you are normally
charged for permanent disk space actually used, not the total extent allowed for your use), and (2) by allowing
little-used files to remain on disk. You can transfer files of the latter class to tapes by the same means used to
create backup copies — but do not forget to delete them from disk after verification of the copying!

SAVE AND GET COMMANDS

You can take a "checkpoint" of a core image at some desired point by interrupting the execution and issuing a
SAVE command. The core image of the program and other information that enables the system to reconstruct the
program's environment (other than 1/O-file positioning) are then saved on disk. After you issue the SAVE command,
the interrupted program can be resumed by a GO or CONTINUE command.

Later you can restore the checkpointed program to core by issuing a GET command. Following the GET command
bya GO or CONTINUE command causes processing to be resumed at the point at which the checkpoint was taken.

In the next example, we assemble a program with META but discover coding errors when it does not execute prop-
erly. Instead of editing the source file and reassembling, we choose to enter patches with DELTA (see Chapter 7).
To preserve a patched version of the program, we interrupt prior to execution and issue a SAVE command. The
patched version is restored by a GET command in Example 48 and executed again.

Example 47. Saving a Core Image of a Program (SAVE Command)

1BUILD INPUT @)

1,000 SYSTEM BPM 40

2.000 SYSTEM SIG7 ©
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3.000 REF M:UC @
4,000 START LI,l RETURN @)
5.000 STW, 1 EXIT @
6.000 LCI G

7.000 STM, 0 REGS ()
8.000 B SUBR &
9.000 RETURN Cw,15 REGS+15 @)
10.000 BNE ERROR (2
11.000 CwW,14 REGS+14 )
12,000 BNE ERROR (&)
13.000 LI, 14 BA(REGS) (&)
14.000 11,15 56 &)
15.000 SLS,15 24 @
16.000 CBS, 14 0 @

17.000 BNE ERROR
18.000 M:EXIT (&

19.000 ERROR LB,2 ERR &)
20.000 M:WRITE M:UC, (BUF,ERR), (SIZE,*2), (BTD,1) @®
21.000 M:EXIT €
22.000_ERR TEXTC 'REGISTERS NOT PRESERVED IN SUBR' (9
23.000 REGS RES 16 G
24.000 SUBR 11,2 100 @&
25.000 BDR, 2 $ @

26.000 B *EXIT &)
27.000 EXIT RES 1 6
28.000 END START (o)
29.000

IMETA INPUT ON BO &9

WITH>SD &)

The user assembles the program, and asks for symbolic debugging code to be produced.

* NO UNDEFINED SYMBOLS
* ERROR SEVERITY LEVEL:

* NO ERROR LINES
!RUN BO

LINKING BO

REGISTERS NOT PRESERVED IN SUBR

The program error message prints.
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IRUN BO UNDER DELTA @

The user now runs under Delta because he wants to add patches to the program before executing again.

LINKING BO

DELTA HERE
llring"
The Delta debugging processor identifies itself and prompts with a bell.
BO;S G
The user identifies the symbol table associated with the ROM (BO).
EXIT+20\ STW,1 EXIT+19 &
EXIT+.15\ LI,1 100 &
EXIT+.16\ BDR,1 $ @
EXIT+.17\ IW,l EXIT+19
EXIT+.18\ B *EXIT &5
SUBR\ B EXIT+20 &)

He enters patches into the program (see Example 33 for meaning of these commands).

He depresses CONTROL and Y after the prompt to interrupt Delta. The system echoes a left arrow.
ISAVE MYJOB @

He issues a SAVE command to save the patched program on file MYJOB.

60®

The GO command takes him back to Delta.

START ;G

He issues a Delta command to start execution of the program. (No prompt is given.)

EXIT AT RETURN + .9

Delta prints this message on execution of an M:EXIT.

The user now leaves Delta,
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Example 48. Restoring a Checkpointed Program (GET Command)

1GET MYJOB ®

The user restores the checkpointed core image (the patched program on file MYJOB). This file was
created by the SAVE command in Example 47.

160 @

The GO command causes a return to Delta, the processor that was interrupted to perform the SAVE.

START;G &

The user initiates execution. (No prompt is given for this line.)

EXIT AT RETURN + .9

The program completes execution,

<
I+

BACKUP COMMAND

The BACKUP command provides a means of creating backup files. Files are copied to the standard system backup
tape. Note that the usage of BACKUP may be subject to rules and restrictions conditioned by specific installation
practices concerning the saving/restoring of files.

A keyed file called MAILBOX in the user's account will contain completion messages resulting from the backup process.
The next example illustrates use of the BACKUP command. This example also shows that we must wait for the backup

process to complete before finding out what is in the MAILBOX file.

Example 49. Saving a File on the Standard System Backup Tape

1BUILD MYFILE ()
The user builds file MYFILE,

1BACKUP MYFILE ()
He issues a BACKUP command to copy the file on the system backup tape.
1COPY MAILBOX (g

2

300 FILE DOES NOT EXIST.

He wants to see what is in the MAILBOX file, but this file does not yet exist because the backup process
is not complete.

1COPY MATILBOX &9
He waits a minute or so for the backup process to complete then issues the COPY command again.

16:18 MAY 25, '71 BY ABCD ON SN45A1 BACKED UP FILE MYFILE

The completion message in file MAILBOX now prints.

BACKUP Command
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COPYALL AND COPY COMMANDS

SAVING ON TAPE

Many times you will want to save one, several, or all of your files on magnetic tape, in addition to those implied
by the "proper usage" guideline offered near the beginning of this chapter. For instance, if you were going on

an extended vacation, you might want to copy all your disk files to tape and thus save disk storage charges. Or,
if you are making many versions of a file, perhaps many assemblies, you may want to back up the original file on
tape. In the next example, the user transfers all the files in his account to tape and pulls them off as needed in
the session. He also transfers a single, additional file to the tape. The example shows the use of CP-V labeled tape
rather than free-form tape. Using labeled tape, the user can request his files by name from the tape, as he would
call them by name from his disk directory. With free-form tape, he would have to know the ordinal positions of
the files on the tape, and space forward or backward the appropriate number of files before he could read or write
the files he wanted. (This example is illustrative of what can be done, but not necessarily of what may normally
be done, since it implies usage of a central-site resource in a manner that may or may not be allowed in a given
installation.) Note that copying one file or the entire account to tape does not automatically delete the file(s)
from disk; disk files must be explicitly deleted by command. Also, tape files are no longer "in the system". That
is, the system "knows" only of files in the user's account on disk; the user is responsible for knowing the tape's
label or number, and for notifying the central-site operator of the same (see Chapter 14).

Remember that any utilization of magnetic tape, as well as any other central-site resource, requires a prior
permission by the installation.

See the CP-V/TS Reference Manual, 90 09 07, Chapter 5, for a description of the Rewind (REW) and Space-
to-EQOT (SPE) commands shown in the next example.

Example 50. Transfer of All Files in User's Account to Labeled Tape

LPCLEE

PCL D00 HERE
<LIST &
ARCSINE
DATAFIL
JOBFIL
ROMFIL
SOURCE

VPRIME

The user lists the names of the files in his disk account.
<REW #3B96 &

He rewinds the tape (#¥3B96) he is going to write on, to be certain it is positioned to start of tape.
This assumes, of course, that the tape has been mounted at the computer site. See Chapter 14 on
user-operator communication. If the tape already contained files he wanted to keep, he would
instead want to skip to the position following the last file on the tape by issuing the command
<SPE LT#3B96.

<COPYALL TO LT#3B96 G

He copies all the files in his account, in succession, to labeled tape (LT) #3B96.

<REW #3B96 (2

He rewinds tape #3B96 that he has just written on before listing it. He visually compares the list with
the one he received when he listed the disk directory.
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<LIST LT#3B96

ARCSINE
DATAFIL
JOBFIL
ROMFIL
SOURCE
VPRIME

<COPY ME TO NEW G
F

£

A

(

The user creates a new file from the terminal.

<SPE LT#3B96 &

He spaces labeled tape #3B96 to the mark following the last file on the tape.

<COPY NEW TO LT#3B96/NEW (&

He adds file NEW to labeled tape #3896.

<REW #3B96 f

<LIST LT#3B96 &z

ARCSINE
DATAFIL
JOBFIL
ROMFIL
SOURCE
VPRIME

NEW

He rewinds tape #3B96 and lists the names of its files. PCL has successfully added file NEW after the
last file written to tape, VPRIME,

—

<DELETEALL &
DELETEALL?
<YES$ &
..___7 FILES DELETED

Satisfied that his files are safely stored on tape, he now deletes all files in his disk account. PCL
requires a "YES$" verification of the DELETEALL request, and upon its receipt, PCL deletes all of the
user's files and so notifies him.
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<REW #3B96
<COPY LT#3B96/NEW TO INPUT (%)

The user wishes to use file NEW as input to a processor later in the session. He calls it from the tape
back to his account with a new name, INPUT.

<REM #3B96

He issues the REMOVE command, which rewinds the tape and automatically issues a "dismount" message
to the control-site operator.

<END (8
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13. SUBMITTING BATCH JOBS

BATCH COMMAND

The BATCH command is used to submit a batch job deck stored on a file to the batch input stream. This job deck
must include all appropriate batch control cards that would be needed for normal batch job submission,

Example 51, Submitting a Job via BATCH Subsystem for Execution

1EDIT G
EDIT HERE

*BUILD BATCHIN &2

The user builds a source program that he wishes to assemble in the batch environment.

1.000 SYSTEM SIG7 &

2.000 SYSTEM BPM )

3.000 REF M:LO &

4.000 START M:WRITE M:LO, (BUF,MES), (SIZE,9)&
5.000 M:EXIT %

6.000 ERROR THIS LINE CONTAINS AN ERROR %8
7.000 MES TEXT "IT WORKS.' @

8.000 END START &)

9.000 &

*BUILD JOBA %

He builds a file containing a batch job-control deck that will assemble the file called BATCHIN,

1.000 !JOB &
2.000 !ASSIGN M:SI, (FILE, BATCHIN) &
3.000 !'ASSIGN M:BO, (FILE, BINARY) &

4,000 !ASSIGN M:DO, (FILE, ERRORS) &

~

5,000 !METASYM SI, BO, LO &
6.000 &

*END £
IBATCH JOBA %

ID=0028  SUBMITTED _ 9:13 MAY 26, '71

He submits the batch job he has just created. The job identification (ID)prints as a hexadecimal value.
Note that the JOB command did not specify an account, user name, or priority. When these parameters
are omitted, they are supplied by the system and default to the logged-on account, user name, and the

highest priority authorized that user.
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CANCEL COMMAND

If the user wishes to cancel a job previously submitted by the BATCH command, he may do so by using the CANCEL
command.

CANCEL jid

where jid is the job identification that printed just after the job was submitted.

J0B COMMAND

The JOB command is used to ask for the status of a batch job. The system responds that the job is either completed,
running, or still waiting to be run. The format of the command is

JOB jid

where jid is the job identification that printed just after the job was submitted.

Example 52, Using the JOB Command

1J0B 28 &

The user requests the status of the job submitted in the previous example. The job identification 0028
is the same as the one reported when the job was submitted using the BATCH command.

WAITING: 1 TO RUN

The system answers that there is one batch still to be run before this job is run.

.
.

1JOB 28 ©

Later the user asks again.

COMPLETED

Now the job is complete.

1COPY ERRORS ON ME G

The user displays the diagnostics from the job at the terminal. Note that M:DO was assigned to file
ERRORS in the job-deck JOBA.

6 ERROR THIS LINE CONTAINS AN ERROR
6.000
*%%% UNDEF SYM
*%%%* TLLEGAL AF
dAhkk
* UNDEFINED SYMBOLS
THIS

* ERROR SEVERITY LEVEL: 3
* ERROR _LINES
6
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14. COMMUNICATION WITH THE OPERATOR

MESSAGE COMMAND

The MESSAGE command causes a message to be sent to the central-site computer operator. The message may be
from 1 to 44 characters in length.

The format of the command is

IM[ESSAG E] message ~text

If the message ~text exceeds 44 characters, the first 44 characters are transmitted rather than reinsertion of the
message being required.

In the next example, the user informs the operator that he needs a scratch tape.

Example 53. Sending a Message to the Operator

IMESSAGE READY SCRATCH TAPE TO BECOME #9055.G9
The user sends a message to the computer operator requesting that he be ready to mount a scratch tape.

1BUILD DATAPOINTS &

He builds file DATAPOINTS.

.
.

1COPY DATAPOINTS TO FT#9055 (5

He requests that the file to be copied to a free-form tape with the serial number 9055. The system
informs the operator where to mount the requested scratch tape.

MESSAGES FROM THE OPERATOR

The computer operator can send a message to an individual terminal or broadcast a message to all users. When he
broadcasts a message, the message is placed into the right-hand part of the page title for the terminals and it will be

seen by a user when he receives a new page heading. A message sent to anindividual terminal may appear anywhere
in the user's output.

Note: If the PLATEN command was used to turn page headings off, the broadcast message will not appear.
In the next example, the user receives a message informing him that the system will soon go off. He issues a BACKUP
command before logging off to insure that his latest files will be saved. This action may not really be necessary, de-

pending on installation practice; the system normally will save all files automatically before going off.

Example 54. Receiving a Message from the Operator

1BUILD XYZ

The user builds a source file.
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101



102

1.000 SYSTEM BPM (&

2.000 SYSTEM SIG7 &
3.000 REF M:UC,M:LO G
1.t

He wants to continue file building (or processing) on a new page, so he simultaneously depresses
CONTROL and L to cause a page eject.

(page eject)

23:45 05/26/71 JONES  ABC 1BB-F{17] CP-V WILL GO OFF AT 2400

Included as part of the page heading is the message from the operator CP=V WILL GO OFF AT 2400,

This message has been sent to all users.

1BACKUP XYZ &

The user decides to terminate his processing at this time, and he uses a BACKUP command to save his
last file.

10FF (=

-accounting summary-
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APPENDIX A. TEL COMMAND SUMMARY

Table A-1is a summary of TEL commands. The first column gives the command format, the second column gives the

command's function and option codes. For the structure of file names (fid, rom, Imn) see Table B-1.

Table A-1. TEL Command Summary

Command

Description

BACKUP fid

Saves the specified file on a system tape. In case
of a crash in which files are lost, files on the tape
will be restored.

BATCH fid [,fid]. . .

Enters the specified file(s)in the batch job stream.

B[UILD] fid Accepts a new file from the terminal.

BYE Disconnects the terminal from the system and pro-
vides an accounting summary. This command is
equivalent to the OFF command.

CANCEL jid Cancels a previously submitted batch job.

ON .
COMMENT [OVER:I list

Directserror commentary to the specified device, or
counteracts the preceding DONT COMMENT com-
mand. Options: list maybe fid, LP, or ME.

CONTINUE

Continues processing from the point of inter-
ruption. This command is equivalent to the GO
and PROCEED commands.

clopYld[sN/Aid [ Fd 6. . J0d[6) —

L [/fid[@]]L fid[6)]]...] - .. [I)?/ER _"l

L IS

Copies file between devices or between RAD
storage and devices:

Options:
d may be CP, DC, DP, FT, LP, LT, or ME.
s may be a data code (E, H); a data format
(X, C); a mode (BCD, BIN, 7T, 9T, PK, UPK,
SSP, DSP, VFC, NC, FA, NFA, TX, DEOD, K);

a sequence (CS, NCS, LN, NLN); an account
(RD, WR); or selection (x-y).

D[ELETE) ‘[DDPC[/#gerial o] /]Fid[,fid]. ..

Deletes the specified files.

DELTA

Calls the DELTA processor.

DI[SPLAY]

Lists the current values of various system
Y
parameters.

DONT COMMENT

Stops error commentary output.

DONT LIST

Stops listing output,

DONT OUTPUT

Stops object output.

E[DIT] fid

Calls Edit to modify a file.
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Table A-1. TEL Command Summary (cont.)

Command

Description

END

Terminates the current job step. This command
is equivalent to the STOP and QUIT commands.

FORT4 [sp] [8[;’ER [rom] [,Hsf]:]

Compiles a Xerox Extended FORTRAN 1V source

program.
Options:
sp may be fid or ME.
rom may be fid only.
list may be fid, LP, or ME.
Output may be interrupted and continued by
the following commands:

LIST DONT LIST
OUTPUT DONT OUTPUT
COMMENT DONT COMMENT
CONTINUE GO

GET fid

Restores the previously saved core image. This
command is equivalent to the RESTORE command.

GO

Continues processing from point of interruption.
This command is equivalent to the CONTINUE
and PROCEED commands.

JOB jid

Requests the status of remotely entered jobs.

LT[#reel-id] [(s)]

[OC [acct] [(s)]

LT[#serial no.) [(s)] /Fid[s)] [LFid((s)] . . ]
L | fid{is)) Crid((s) .. ]
DP[#reeI-id] [(s)]
DP[*serial no.] /fid[(s)] [, fid[(s)]. . .]
_FT[#sericll noJ [(s)] ]

Lists file names and, optionally, attributes from
the acceunt directory, tape, or disk pack.

Option: s may be A, EA, 7T, or 9T.

LINK [codes}rom [,rom] . . . [,rom] [8{7“ |mn]—\

L[;lid[,lid]. .. [,1id]]J[UNDER FDP]

Forms the load module as specified.
Options:
library search: (L), (NL), (Pi), (FDP),(NP)
default: (L), (PD)

d|$p'0y: (D): (ND), (C)I (NC)I (M)I
(NM)
default: (D), (C), (NM)

symbol tables: (I}, (NI)
default: )

rom may be fid or $; parentheses enclosing roms
cause merge of symbol tables.

lid must be a library fid.

ON |
LIST |:OVER hsl‘]

Directs the listing output to the specified device
or counteracts the preceding DONT LIST command.

Options: list may be fid, LP, or ME.
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Table A-1. TEL Command Summary (cont.)

Command Description
lmn [sp] [8\'7ER[r°m] [,“st]] Initiates execution of a load module.
Options:

Imn has the form:
name [. [account][.password]]

absence of period and account specifies
system account.

presence of period and absence of account
specifies log-on account,

M:SI DCB is assigned to sp.
M:GO DCB is assigned to rom.
M:LO DCB is assigned to list.

M[ESSAGE] text Sends the specified message to the operator.
META [sp] [8\I;JER [rom][,lisr]] Assembles the specified source program.
Options:

sp may be fid or ME.
rom may be fid only.
list may be fid, LP or ME.

Output may be interrupted and continued by
the following commands:

LIST DONT LIST
OUTPUT DONT QUTPUT
COMMENT DONT COMMENT
CONTINUE

OFF Disconnects the terminal from the system and

provides an accounting summary. This command
is equivalent to the BYE command.

OUTPUT [ON Directs object output to the specified device,

OVER rom] or counteracts the previous DONT OUTPUT

command.

Option: rom may be fid only.

PASSWORD xxxx Assigns a new log-on password for the user,
xxxx is 1-8 characters. Any of the following
characters may be used: A-Z a-z 0-9 — §
* % : # @ - backspace

PLATEN [w](,!] Sefs the value of the terminal platen width and
page length or displays the terminal platen width
and length page values,

PRINT Sends print output to the line printer and punch
output fo the punch.

PROCEED Continues processing from the point of inter-
ruption.  This command is equivalent to the

GO and CONTINUE commands.
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Table A-1. TEL Command Summary {cont. )

Command

Description

Processor calls

These calls are entered while TEL is in control
of the terminal. They turn over control of the

:XEIC EIE)ARC.?4 terminal to the processor specified.
COBOL META
DELTA PCL
EDIT
Q[UIT] Terminates the current job step, This command
is equivalent to the STOP and END commands,
R[ESET] Resets all DCBs back to their system default
values.
RESTORE fid Restores the previously saved core image. This

command is equivalent to the GET command.

RUN [codes] [rom [;rom]. . . [,rom]] [gUER lmn] [;Iid]_l

|‘——[,lid]. .. [,Iid]][UNDER

FDP

DELTA:I

Loads the specified load module and starts
execution.

Options:

library search: (L), (NL), (Pi), (FDP), (NP)
default: (L), (P1)

dISp'Q)’: (D)I(ND)I (C),(NC), (M)/
(NM)
default: (D), (C), (NM)

symbol table: (1), (NI)
default: (1

rom may be fid or $; parentheses enclosing roms
cause merge of symbol tables.

lid must be a library fid.

SAVE {ON ]fid

OVER

Saves the current core image on the designated

file.

SET deb {0]

[oplabel
SET dcb [ device
fopecode[fapeid]

[;dop'r[;dopf] e [;dopf]

Resets the current assignment of the specified
deb back to the system default.

Options: see Tables C-1, C-2, and C-3.

[tapecode  [tapeid] /fid] i
SET dcb filecode [packid] /fid [;fopt{;fopt]. . . [fopt]]
(lmn Loads a load module into core and starts exe-
S{rART) LS :l (UINDER DELTA]] cution of the program, either with or without
an associated debugger.
sTfaTUS] Displays the current accounting values.
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Table A-1.

TEL Command Summary (cont. )

Command Description

STOP Terminates the current job step. This command
is equivalent to the END and QUIT commands,

TABS Displays the simulated tab stop settings,

TABS s[,s]. .. [s]

Sets the simulated tab stops at the terminal.

TERMINAL type

Sets the terminal type for proper 1/O transla-
tions. Type may be 33, 35, 37, 7015, EAPL,
ESTD, SAPL, or SSTD.

TERMINAL STATUS

Lists the terminal type and the current values
of parameters associated with its operation,

Causes the words UNDER DELTA to be inferred
in the next command.
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APPENDIX B. FILE IDENTIFIERS AND THEIR PARTS

A file identification (fid) consists of a file name and optionally an account and/or a password, Special types of
files are an Imn (load module) which is produced as a result of a LINK or RUN command, and a rom (relocatable
object module) which is produced by an assembler or compiler. Table B-1 illustrates the structure of a fid.

Table B-1. File Identifiers and Their Parts

X character set

Symbol Structure

Imn a file identifier (fid) that names a load module.

rom a file identifier (fid) that names a relocatable object module.
fid name [.[account] [. pcssword]]f

hame 1 to 12 characters of the X character set.

account 1 to 8 characters of the X character set.

password 1 to 8 characters of the X character set.

A-Zo-20-9_$*%:-@-

rThe usage "name, "

is valid only when the fid is an Imn used as a command verb (see Chapter 8).
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APPENDIX C. SET COMMAND CODES

Tables C~1 through C-~3 define the codes which may be used as options in the SET command.

Table C-1. DCB Assignment Codes - SET Command

Type Codes Description
Operational Label BI, BO, C, CI, CO, When the DCB is assigned to one of the system
DO, EI, EO, GO, LL, operational labels, the actual device con-
LO, OC, PO, SI, SL, nected to the DCB is that implied by the
SO, UC operational label, if any, for on-line mode.
NO No assignment, i.e., no default is to be
applied.
Device CP Card punch.
LP Line printer.
PL Plotter,
Magnetic Tape (tapecode) 2 » 9-track tape.
7T 7-track tape.
MT Any magnetic tape.
Secondary Storage (filecode) DC Any data file. (This is the default code if no
other code is given.)
DP Disk pack storage.

Table C-2. Device Options - SET Command

Format

Description

TAB =tab[,tab]. . . [, tab]

Specifies simulated tab stops and is followed by a list of up to 16 decimal
numbers, separated by commas, giving the column position of the stops. If
all 16 stops are not specified, the stops given are assigned to the first stops
and the remainder are reset.

LINES = value

Gives the number of printable lines per page and is a single decimal value.
The maximum value is 255.

SPACE = value

Gives the number of lines of space after printing and is a single decimal
value. Values of O or 1 result in single spacing. The maximum value is 255.

DRC, NODRC

Turns the special formatting of records on and off. DRC specifies that the
Monitor is not to do special formatting of records on read or write operations.
NODRC specifies the Monitor is to do special formatting. If neither DRC
nor NODRC is specified, NODRC is assumed by default. DRC used in con-
junction with BIN will invoke the transparent mode. (See Transparent Mode

Section of Chapter 10 in CP-V/TS Reference Manual, 90 09 07.)

VEC, NOVFC

Controls the formatting of printing by using the first character of each record.
VFC specifies that the first character of each record is a format-control char-
acter. NOVFC specifies that records do not contain aformat-control char-
acter. NOVFC is assumed by default.

COUNT = value

Turns on page counting and specifies the column number at which the page
number is to be printed.
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Table C-2. Device Options - SET Command (cont.)

Format Description

BCD, BIN Controls the binary-EBCDIC mode for device read and write operations. BIN
used in conjunction with DRC will invoke the transparent mode. (See Trans-

parent Mode Section of Chapter 10 in CP-V/TS Reference Manual, 90 09 07.)

FBCD, NOFBCD Controls the automatic conversion between external Hollerith code and in-
ternal EBCDIC code (FORTRAN BCD conversion). NOFBCD is assumed by
default.

PACK, UNPACK Controls the packed or unpacked mode of writing 7-track tape. PACK is

assumed by default.

DATA =value Controls the beginning column for printing or punching and is a decimal
value. The maximum value is 144.

SEQ = value Specifies that sequence numbers are to be punched in columns 77-80 of
punched output. Four characters of nonblank sequence identification may
be given for columns 73-76. Fewer than four characters are left-justified

and filled with blanks.

L, NOL Identifies the device type. L specifies that the device must be listing type.
NOL specifies that it need not be listing type. NOL is assumed by default.

Table C-3. File Options = SET Command

Type Format Description
Organization CONSEC Consecutive record organization.
KEYED Keyed record organization.
RANDOM Contiguous granule allocation, addressed
by relative block.
Access SEQUEN Records will be accessed sequentially.
DIRECT Records will be accessed by key.
Function IN File is read only.
ouT File is write only.
INOUT File is to be updated.
OUTIN File is scratch.
Disposition REL OUTor OUTIN file is tobe released on closing.
SAVE OUTor OUTIN file is prepared tobe saved on
closing.
Size RSTORE = value Specifies the number of granules allocated to

the RANDOM file.

Storage Control CYLINDER Specifies that the data blocks of a public
file are to be allocated from public disk
packs having cylinder allocation.
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Table C-3. File Options - SET Command (cont.)

Type Format Description

Key Storage NOSEP Specifies that index blocks of a public file
are to be allocated in the same manner as
data blocks. (Disk pack if possible; other-
wise RAD).

Expiration mm,dd,yy Specifies either an explicit expiration date,

EXPIRE = {ddd the number of days to retain the file, or
NEVER that the file is never to expire.
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APPENDIX D. LINK AND RUN COMMAND CODES

Tables D-1 and D-2 define the codes that may be used in the LINK and RUN commands.

Table D-1. Library Search Codes

Code Meaning

(L) Specifies that the system library is to be searched to satisfy external references that
have not been satisfied by the program. (This is the default option. )

(NL) Specifies that a system library search is not required.

Specifies that the ith public core library is to be searched for unsatisfied external
references. Default is to P1 if no other public core library is specified. Only one
public library may be associated with a program.

(FDP) or (PO)

Specifies that the FORTRAN Subprogram library PO, that includes the Debug rou-

tines, is required.

(NP)

Specifies that a public core library is not required.

Note: The sequence of the library search is as follows: User libraries are searched first, the public library
is associated, then the system library is searched.

Table D-2. Error Displays

Code Meaning

(D) Specifies that all unsatisfied internal and external symbols are to be displayed at
the completion of the linking process (including library searches, if specified). The
unsatisfied symbols are identified as to whether they are internal or external and to
which module they belong.

(ND) Specifies that the unsatisfied internal and external symbols are not to be displayed.

(C) Specifies that all conflicting internal and external symbols are to be displayed. The
symbols are displayed with their source (module name)and type (internal or external).

(NC) Specifies that the conflicting symbols are not to be displayed.

(M) Specifies that the load map is to be displayed upon completion of the linking process.
The symbols are displayed by source with type resolution and value.

(NM) Specifies that the load map is not to be displayed.

Note: The normal default options are D, C, and NM.,

Appendix D




Certain terminal keys, key sequences, and key combinations cause action to be taken other than simple transmission

APPENDIX E. SPECIAL TERMINAL KEYS

of the character. Table E-1 illustrates these key sequences and the action produced.

Table E-1. Special Terminal Keys

Key Sequence Action Produced

& E Sets or resets the flag that controls echoplex output,

& F Causes end-of-file action on input.

& or I€ Functions as a tab key.

@L or LE Causes spacing to a new page and printing of new page heading,

&0 or &G Simulates a local line feed. No activation occurs.

&N Sets or resets the flag that controls space~insertion mode.

BT Sets or resets the flag that controls tab simulation.

U Sets or resets the flag that controls translation of lower case characters.

& Erases current partial input line,

X Erases all pending input and output including messages typed ahead.

= Causes an interrupt and return of control to processor, if processor has break control;
otherwise control goes to TEL, More than three BREAKs cause return of control to TEL.

N N H

« or ) Causes a carriage return,

) Deletes the last character received.

Ye¢ Causes an interrupt and return of control to TEL,

®C Sets or resets a flag that controls tab relative mode. Input messages are adjusted to
compensate for carriage offset at beginning of input.

&) Shifts to lower case. All subsequent input is translated as lower case until instructed to
shift to upper case.

& ( Shifts to upper case. All subsequent input is translated as upper case until instructed to
shift to lower case,

EQ Requests system acknowledgement. The system will respond immediately with two
exclamation points (11).

Appendix E

13



APPENDIX F. USE OF THE 2741 TERMINAL

This appendix is intended for the person who would like to use the CP-V Time-Sharing Users Guide, but can not
because his terminal is a 2741 terminal or a terminal that is designed to operate like a 2741.  Not all features of
the 2741 are discussed —only those that are needed to do the examples in the User's Guide. For a more detailed
discussion of the differences between the 2741and Teletype terminals, see the CP-V/TS Reference Manual, 90 09 07.

It is recommended that you do each of the examples in this appendix at your terminal to be sure that you understand
them. Then turn back to the front of this User's Guide. When doing the examples, use the 2741 equivalent where
needed instead of the Teletype entry. Differences between Teletype and 2741 control characters are summarized in

the CP-V/TS Reference Manual, 90 0% 07.

CONTROL CHARACTERS

All time-sharing terminal devices have at least one key on their keyboard that allows them to send special control
messages to the Monitor. These messages are called control characters. On the 2741 terminal, most control char-
acters are sent by first pressing an alphabetic key and then pressing the ATTN key. The Monitor signals the user
that it has received the control character by backspacing and underscoring the letter he typed. It then performs
whatever function the user has asked for.

For the remainder of this appendix, the sending of a control character will be described by specifying the letter,
followed by the symbol that represents the ATTN key (@®). For example, the user mayrequest that his current line
of input be retyped by entering the letter r, followed by ATTN. This is presented here as the r sequence.

Table F-1 summarizes the differences between 2741 terminals and Teletype terminals. You will find this table helpful
throughout the manual. As you encounter each Teletype control character in the text, you will be able to choose

the appropriate 2741 equivalent.

Table F-1. Summary of Differences Between 2741 and Teletype Services

Function Teletype 2741
Get log~on message BREAK * and CRLF if dialing up. ATTN if
line is already connected.
Erase line ESC X None
Tab relative ESC C C ATTN
Suppress lowercase ESC U U ATTN
Uppercase shift ESC ( (ATTN
Lowercase shift ESC) ) ATTN
Erase last character RUBOUT BACKSPACE ATTN
Tab ESC I, CONTROL 1 TAB
End of input FS, RS, US, GS (L%, N, SPACE ATTN
Ocs, M)
Line continuation ESC CR, ESC LF, LOC CR N ATTN
Retype ESC R RATTN
Toggle tab simulation mode | ESC T TATIN
Toggle space insertion mode | ESC S S ATTN
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Table F-1. Summary of Differences between 2741 and Teletype Services (cont.)

Function Teletype 2741

End of file ESCF FATTN

Monitor escape (to TEL) ESC ESC, CONTROL Y, ESCYY, Four ATTNs. Also, Y ATTN if input.
or 4 BREAKSs

Break BREAK B ATTN on input or ATTN on output.

Toggle backspace edit None O ATTN

mode

Form feed ESC L LATTN

Half duplex paper tape ESC P None

Toggle ECHO mode ESCE None

Acknowledge ESC Q None

Erase all input and CONTROL X X ATTN

output

LOGGING ON

To log on to CP-V on a 2741 terminal, you must first dial the phone and place the handset in the audio-coupling
device. When you have established contact with the computer (in most cases, this is signaled by the unlocking of
the keyboard) you must identify your terminal's specific character set by typing an asterisk, followed by a carriage
return, CP-V will then be able to communicate meaningfully with your terminal. CP=V responds to your terminal
identification with a request for you to log on.

v (re)

XEROX CP-V AT YOUR SERVICE

ON AT 22:29 SEP 26, '72

LOGON PLEASE: 1234, JONES &

!

Note that Jones was typed with all uppercase letters. This is required unless you inform the system that you wish
all alphabetic characters to be treated as uppercase. The exclamation point indicates that your log=on has been
accepted and the system is now ready to accept TEL commands.

SUPPRESSING LOWERCASE LETTERS

There are many cases where lowercase letters will not be accepted in lieu of uppercase letters. The log-on sequence
described above is one example. If lowercase letters are used when logging on, an error message is output. To

avoid this problem the user must either remember to use uppercase letters when required or enter the u @™ sequence,
which suppresses the lowercase letter capability and causes the system to treat all letters as if they were uppercase.

—~
FORCE]
EN

XEROX CP-V AT YOUR SERVICE
ON AT 22:57 SEP 26, '72

~
RET)

LOGON PLEASE: 1234, jones [
ACCOUNT/ID 1234/jones?
LOGON PLEASE: ul234,jones &

!
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In this example, the user forgot to use uppercase letters when he logged on. The system responded with an error
message and asked the user once again to log on. This time the user entered the u G® sequence, requesting that all
letters typed be accepted as uppercase letters. He then reentered his account and id, and it didn't matter whether
he used uppercase or lowercase letters. If he wished to use lowercase letters later in the session, he could reset
the lowercase suppression by entering another u @® sequence.

The u @ sequence was entered by typing the letter u, and then pressing the ATTN key. The system acknowledged
receipt of the sequence by backspacing and underscoring the u.

CORRECTING TYPING ERRORS

Each character that you type while logged on to CP-V is sent when you press the key. However, in most cases CP-V
simply stores what you type until you press the carriage return. At that point, the entire line of information is pro-
cessed. As a result, corrections can easily be made at any point in a line of input prior to pressing the carriage
return,

The backspace @® sequence most often is used to make single corrections to typing errors. To correct the last
character typed, press the backspace key, then the ATTN key. The letter you now type will replace the letter that
you are typing over.

!build sample &

1.000 cooocod e
!copy sample G
000001

1

In this example, a file name 'sample" is created using the TEL BUILD command. The file contains one record, and
was typed originally as six letter o's. A backspace @™ sequence was entered, and the last o replaced with an i.
When the TEL COPY command was used to copy the file to the terminal, the file was printed in all uppercase letters.
This happened because we had used the u @® sequence earlier to cause all letters to be treated as uppercase. [If you
wish to delete more than one character, simply enter the backspace ¢ sequence once for each character to be
deleted.
1build samplel &
1.000 oooddd &
2.000 &
lcopy samplel (8]

000III

In this example, six letter o's were entered inthe only record of afile named "sample 1". Before enteringa carriage
return, however, three successive backspace @™ sequences were entered. Three letter i's were then typed to re-
place the deleted characters. Again when the file was output at the terminal by the TEL COPY command, allupper-
case letters were typed since the earlier u G® sequence was still in effect.

{uBUTLD newfile &)
1.000 oo&dot &

1COPY newfile ey

ooll i

!
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At this point, a u @ sequence was entered so that typed lowercase letters would no longer be converted to
uppercase. As a result, the TEL BUILD command had to be typed in uppercase. Also, it is important to note that
the name of this file is "newfile" and that it can only be referred to in lowercase letters. In the only record in
this file, six letter o's were typed, then four backspace @® sequences were entered. Two uppercase I's were typed,
followed by a space, one lowercase i, and a carriage return. The result was a record containing ooll i.

USING TABULATION

The TAB key on the 2741 terminal operates in the same way as the TAB key on a standard typewriter. Each time the
TAB key is pressed, the carrier moves to the next tab stop. The place where the carrier stops is determined by the

physical tab setting on the machine itself. In addition to this typical typewriter feature, the 2741 also sends a tab
character to CP=V each time the TAB key is pressed. When information is being typed from a file, a tab character

causes the carrier to move to the next tab stop on the machine just as pressing the TAB key would do.

lbuild sample3 &

1.000 one & two x5 three = four &

—~

2.000

G

lcopy sample3 )

ONE TWO THREE FOUR

In this example, a file named "sample3" is created. The physical tabs on the terminal were set to every five posi-
tions (i.e., 5, 10,...). The file was then copied back to the terminal. If we change the physical tab stops on
the terminal to every fifteen positions (i.e., 15, 30, .. .) and copied the file again, the following would result:

o)
!copy sample3 &

ONE TWO THREE FOUR

In this example, the file named "sample3"was copied to a 2741 terminal with physical tab settings at every fifteenth
position.

The TEL TABS command is used to inform the system of the tab settings that the user has at his terminal. If you plan
to use tab settings, you should inform CP-V of the settings you plan to use.

1TAB 5,10,45 %

In this example, tab settings of 5, 10, and 45 were specified for this terminal. If you wish to specify or change tab
settings, enter them any time that the system prints an exclamation point at your terminal.
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Note: For each entry in this index, the number of the most significant page is listed first. Any pages thereafter are listed in

numerical sequence.

2741 terminal, use of, 114

A

APL, 53
APL command, TEL, 53
assign/merge table, 83

BACKUP command, TEL, 95
BASIC, 36
BASIC,

abbreviations of command verbs, 44

DCB requirements, 88

desk-calculator mode, 42

direct statement execution, 42
BASIC command, TEL, 36
BASIC commands,

CLEAR, 38,40

EXECUTE, 43

FILE, 40

LIST, 39

LOAD, 38,40

NAME, 40

PRINT, 43

RENUMBER, 41

SAVE, 38

STATUS, 39
BATCH command, TEL, 99
batch jobs, 99
BP command, Edit, 27
BREAK, 76
BUILD command,

Edit, 18,29

TEL, 18,29

C

CANCEL command, TEL, 100
character deletion, 9

character echoing, 5

CLEAR command, BASIC, 38,40
COBOL, 49

COBOL command, TEL, 49
command syntax notation, vii
COMMENT command, TEL, 83, 89
connection with the computer, 4
CONTINUE command, TEL, 78,92
CONTROL I, 13

Control Program=Five, 1
CONTROL X, ¢

CONTROL Y, 76

controlling output, 89

COPY command,

Edit, 18

PCL, 30,96
COPYALL command, PCL, 96
correcting terminal input, 9
CP-v, 1

D command, Edit, 27
Data Control Blocks, 82
DCBs, 82
DCBs, standard system, 82
DE command, Edit, 20
debugging user programs, 61
DELETE command,
Edit, 18
PCL, 31
DELETEALL command, PCL, 31
deleting terminal input, 9
Delta, 61
debug mode, 61
nondebug mode, 63
writing programs, 65
dialing the computer, 4
DONT COMMENT command, TEL, 89
DONT LIST command, TEL, 89
DONT QUTPUT command, TEL, 89

E

Edit, 17,15
file editing commands, 17
intrarecord editing commands, 26
record editing commands, 18
EDIT command,
Edit, 17,29
TEL, 17,29
Edit commands,
BP, 27
BUILD, 18,29
COPY, 18
D, 27
DE, 20
DELETE, 18
EDIT, 17,29
END, 18
FD, 24
FT, 24
IN, 20
MERGE, 18,23
S, 26
SE, 26

Index
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Note: For each entry in this index, the number of the most significant page is listed first. Any pages thereafter are listed in

numerical sequence.

TS, 27
TY, 18,27
END command, Edit, 18
error displays, 112
ESCE, 5
ESC ESC, 76
ESC I, 13
ESC RET, 25
ESCS, 13
ESCT, 13
ESC X, 9
ESC Y, 76
EXECUTE command, BASIC, 43
executing object programs, 57
executing user programs, 72

F

- FD command, Edit, 24
FDP, 66

fid, 15

FILE command, BASIC, 40
file extension, 16

file identification, 15

file identifiers, 108

file organization, 16

file storage, 15
file/device assignment, 82
files, 15

FORT4 command, TEL, 45
FORTRAN, 45

FORTRAN Debug Package, 66
FT command, Edit, 24

GET command, TEL, 92
GO command, TEL, 92

IN command, Edit, 20
input data, 15

J

JOB command, TEL, 100

L

language processors, using, 36
library search codes, 112

line deletion, 9

LINK, 57
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LINK command codes, 112
LINK command, TEL, 57
linking loader, 57
LIST command,

BASIC, 39

PCL, 31

TEL, 83, 16,89
Imn command, TEL, 72
LOAD command, BASIC, 38, 40
load module, 15
loading object programs, 57
LOC CR, 25
logging on and off, 4

MAILBOKX file, 5,95

MERGE command, Edit, 18,23
MESSAGE command, TEL, 101
messages from operator, 101
META command, TEL, 51
Meta-Symbol, 51

modifying terminal input, 9
multiline records, entering, 25

NAME command, BASIC, 40

object code, 15

ON modifier, 16,18

operator, communication with, 101
QUTPUT command, TEL, 83, 16, 89
output, controlling, 89

OVER modifier, 16

P

page width and length, changing, 10
PASSWORD command, TEL, 6
PCL, 29
PCL commands,
COPY, 30,96
DELETE, 31
DELETEALL, 31
LIST, 31
Peripheral Conversion Language (see PCL), 29
PLATEN command, TEL, 10
PRINT command,
BASIC, 43
TEL, 91
printing, suppressing, 5
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processors, getting in and out of, 76
processors, on-line, 2

program aborts, 80

programs, executing, 72

QUIT command, TEL, 78

RENUMBER command, BASIC, 41
restoring files and core images, 92
rubout character, 9

RUN command codes, 112

RUN command, TEL, 57

)

S command, Edit, 26
SAVE command, BASIC, 38
SAVE command, TEL, 92
saving files and core images, 92
SE command, Edit, 26
SET command codes, 109
SET command,
DCB assignment codes, 109
device options, 109
file options, 110
TEL, 85
source program, 15
special terminal keys, 113
standard system DCBs, 82
START command, TEL, 59,72
STATUS command, BASIC, 39
syntax notation, vii

T

tabbing, 13
TABS command, TEL, 13
TEL, 1
TEL command summary, 103
TEL commands,
APL, 53
BACKUP, 95
BASIC, 36
BATCH, 99
BUILD, 18,29
CANCEL, 100
COBOL, 49
COMMENT, 83,89
CONTINUE, 78,92
DONT COMMENT, 89
DONT LIST, 89
DONT OQUTPUT, 89
EDIT, 17,29
FORT4, 45
GET, 92
GO, 92
JOB, 100
LINK, 57
LIST, 83,16, 89
Imn, 72
MESSAGE, 101
META, 51
QUTPUT, 83,89
PASSWORD, 6
PLATEN, 10
PRINT, 91
QUIT, 78
RUN, 57
SAVE, 92
SET, 85
START, 59,72
TABS, 13
TERMINAL, 10
Teletype keyboard, 3
TERMINAL command, TEL, 10
Terminal Executive Language, 1
TO modifier, 18
TS command, Edit, 27
TY command, Edit, 18,27
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