











Compile (Wait) Procedure (cont.)

2. As each named program is compiled, COMPILE types
nome COMPILED
TYPE YES, NO, END, KILL

The functions of these indicators are:

YES Store (write on DECSYS-7 tape) the assembly source language for the

program just compiled; proceed to the next named program.

NO Do not store the assembly source language for the program just com-

piled; proceed to the next named program.

END Store the assembly source language for the program just compiled; re-

turn control to the Keyboard Monitor.

KILL Do not store the assembly source language for the program just com-

piled; return control to the Keyboard Monitor.

Type the applicable indicator, either completely or just its initial letter (i.e., Y, N, E, or K), followed
by a carriage return. If YES or NO (or initial letter) is typed after the last named program is compiled,

control is transferred automatically to Program Assembling (page 26).

NOTE: If COMPILE types any message other than "name COMPILED TYPE
YES...," compiling has not been accomplished. Refer to error messages,
below, for the reason.

Error Messages

name NFD Named program cannot be found on the DECSYS-7 tape.
RESTART TOO MANY NAMES List of named programs exceeds five.
USE W (AIT) OR G (O) Procedural error.
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Program Assembling

PROGRAM ASSEMBLING

DECSYS-7 has two assembling procedures: go and wait. Once initiated, the go procedure assembles up
to five programs, and loads them without user intervention. The wait procedure can also handle up to

five programs, but it permits user intervention, as each program is assembled, to select one of four options:

1. Store the program just assembled and proceed to the next.
Do not store the assembled program; proceed to the next.

Store the assembled program; return conirol to the Keyboard Monitor.

AOWON

Do not store the assembled program; return control to the Keyboard Monitor.

If option 1 or 2 is selected following assembly of the last program, Program Loading and Execution (page 28)
is automatically called. All programs to be assembled must have an assembly source language version on
the DECSYS-7 tape. The DECSYS-7 tape is on unit 2, a scratch DECtape is on unit 3, and both write

control switches are in the WRITE position. Clear switch ACO (down position).

1. Type: ASSEMBLE!

2. When called, ASSEMBLE types the following message unless switch AC1 is set to 1
to suppress the typing:

ENABLE WRITE ON TWO, THREE

USE W (AIT) OR G (O)
(The "enable" message is a reminder that both tape units must be in the write mode of
operation before continuing with this procedure.) Proceed with the go or the wait

procedure.,

Assembling (Go) Procedure

1. Type: G, names!

where "names" isa comma-punctuated list of up to five names of programs to be assembled.

NOTE: The main program must be named first in the list if it is to be executed
following the assemble and load actions.
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Assembling (Go) Procedure (cont.)

2. After the programs are assembled and loaded, the Load program types the following

message:
name (the first name in list) LOAD COMPLETE
TYPE X CARRIAGE RETURN OR T

The functions of these indicators are:
X Reads in the OTS (object time system) and executes the loaded program.

T Types the names and first-word addresses of routines loaded; following
this typeout, the user may type either X or carriage return in response

to the "TYPE X CARRIAGE RETURN OR T" message which is repeated.

Carriage Selects the debug mode of DECSYS-7 (See FORTRAN Program Check-

Return out, page 30).

NOTE: If any message other than "name LOAD COMPLETE..." is typed
following initiation of the go procedure, assembling has not been accomplished.
Refer to the error messages (page 28) for the reason.

Assemble (Wait) Procedure

1. Type: W, names!

where "names" is a comma-punctuated list of up to five names of programs to be assembled.

NOTE: The main program must be named first if it is to be executed.

2. As each named program is assembled, ASSEMBLE types:
name ASSEMBLED
TYPE YES, NO, END, KILL

The functions of these indicators are:

YES Save the relocatable binary language for the program just assembled; proceed

to the next named program.



Assemble (Wait) Procedure (cont.)

NO Do not save the relocatable binary language for the program just assem-

bled; proceed to the next named program.

END Save the relocatable binary language for the program just assembled;

return control to the Keyboard Monitor.

KILL Do not save the relocatable binary language for the program just

assembled; return control to the Keyboard Monitor.

Type the applicable indicator, either completely or just its initial letter (i.e., Y, N, E, or K), followed
by a carriage return. If YES or NO (or initial letter) is typed after the last named program is assembled,

control is transferred automatically to Program Loading and Execution (page 28).

NOTE: If ASSEMBLE types any message other than "name ASSEMBLED TYPE
YES...," assembling has not been accomplished. Refer to error messages, be-
low, for the reason.

Error Messages

name NFD Named program cannot be found on the DECSYS-7 tape.
RESTART TOO MANY NAMES List of named programs exceeds five.

USE W (AIT) OR G (O) Procedural error.

ASSEMBLY INPUT MISSING Assembly source language for a program is not present on

the DECSYS-7 tape.

Recover from these error conditions by momentarily depressing CONTINUE: then type the proper input.

PROGRAM LOADING AND EXECUTION

With this procedure the user can, at one time, load a main program and up to four subprograms from
DECSYS-7 tape into memory for execution. All library programs and working-program subroutines required
by the programs to be loaded must be present on the same DECSYS-7 tape in the relocatable binary language
format. The DECSYS-7 tape is on unit 2, a scratch DECtape is on unit 3, and both write control switches

are in the WRITE position. Clear switch ACO (down position).
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Program Loading and Execution (cont.)

1. Type: LOAD! The main program is loaded starting at 1008.

2. When called, LOAD types the following message unless switch AC1 is set to 1 to
suppress the typing:

ENABLE WRITE ON TWO, THREE
(This message is a reminder that both tape units must be in the write mode of operation

before continuing with this procedure.)

Type the name of the main program and the names of up to four subprograms to be loaded.

Separate the names by commas and terminate the list with an exclamation point.

NOTE: The user need not name all routines and programs required by the main
program or subprograms thereof since a required routine or program will be
automatically called from the DECSYS-7 tape for loading provided: its name
in the DECSYS-7 library- or working=program directories agrees with the name
used by the program requesting it; it exists on tape in the relocatable binary
language format. All user programs must be referenced by at least one of the
routines named.

3. At the conclusion of loading, LOAD types the following nonsuppressible message
(i.e., setting switch AC1 to 1 cannot halt the typing):

name ( the main program) LOAD COMPLETE

TYPE X CARRIAGE RETURN OR T.

The functions of these indicators are:
X Reads in the OTS (object time system) and executes the loaded program.

T Types the names and first-word addresses of routine loaded; following
this typeout, the user may type either X or carriage return in response

to the "TYPE X CARRIAGE RETURN OR T" message which is repeated.

Carriage LOAD enters the debug mode (refer to FORTRAN Program Check-Out,

Return page 30).

If LOAD types any message other than "name LOAD COMPLETE...," loading of the program has been
terminated because of errors or restrictions. Refer to the following list of messages to determine the

reason for termination.
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Program Loading and Execution (cont.)

Message Indication
name UNDEFINED Requesting variable name cannot be found.
CORE STORE FULL The loader's table of required symbols exceeds the core-

memory allocation.

CANNOT PROCEED UNEXPLAINED Relocatable binary language for required program or rou-
ERROR tine is incorrectly stored on the DECSYS-7 tape, not

present, or overwritten.

RESTART TOO MANY NAMES List of program names entered in step 3 exceeds five.

Repeat procedure from step 2 on.

name NFD SYNONYM Subroutine required by program cannot be found. If an
equivalent call exists, type the name terminated by an

exclamation point,

FORTRAN PROGRAM CHECK-OUT

The following procedure describes the actions to take when using the debug-mode feature of DECSYS-7

for fast, dynamic testing of FORTRAN programs stored on DECSYS-7 tape. The procedure includes setup,

loading a main program (and subprograms, if applicable) from tape into memory, and establishing the
parameters for debugging operation. A FORTRAN program must be compiled and assembled before it can
be debugged. Refer to the appropriate procedures (Program Compiling, page 23; Program Assembling,
page 26) if the program to be checked has not been compiled and/or assembled. Steps 1, 2, and 3 are

the same as for normal program loading.
1. Type: LOAD!

2. When called, LOAD types the following message unless switch AC1 is set to 1 to
suppress the typing:

ENABLE WRITE ON TWO, THREE
(This message is a reminder that both tape units must be in the write mode of operation

before continuing with this procedure.)

Type: name!

where "name" is the FORTRAN program to be debugged.
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FORTRAN Program Check-Qut (cont.)

3. The name programs are now loaded into memory from their DECSYS-7 tape residence.
Following the loading, LOAD types:

name LOAD COMPLETE

TYPE X CARRIAGE RETURN OR T
X and T are used with the Program Loading and Execution procedure (page 28). Type a
carriage return to enter the debug mode of DECSYS-7.

NOTE: If LOAD types any message other than "name LOAD COMPLETE...,"
the named program has not been loaded. Refer to the Program Loading and
Execution procedure (page 28).

4, Following the typing of a carriage return to enter the debug mode, LOAD types:
TYPE BP (breakpoint)

Type the number of the FORTRAN statement at which the program sequence is to be

conditionally interrupted fo type out (dump) the computed values for selected variables.

Terminate the number with an exclamation point. If more than one program uses the

same statement number (or tags), the one first encountered by the loader is the one used.

NOTE: Retype the statement number if LOAD responds to the input by typing:
INPUT FORMAT ERROR

5. LOAD next types:

XPVL (for fixed-point variable list).
Now indicate the fixed-point variables to be dumped at the breakpoint. If there are
none, type an exclamation point. [f some fixed-point variables are to be dumped, type

their names in a comma-punctuated string and terminate with an exclamation point.

NOTE: If a variable 16 be dumped is an array, its name must be followed by

a number enclosed with parentheses. This number indicates the subscript limit,
the highest element of the array that is to be dumped at execution of the break-
point; e.g., IRAY(5)! Array elements from the initial through the subscript
limit will be dumped at the breakpoint. For multidimensional arrays, type
upper limits for each subscript; e.d., GEORGE(3,5)!
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FORTRAN Program Check-Out (cont.)

6. LOAD types:
FPVL (for floating-point variakle list)
Now indicate the floating-point variables to be dumped at the breakpoint. |f there
are none, type an exclamation point. [f some floating-point variables are to be dumped
at the breakpoint, type their names in a comma-punctuated list and terminate with an

exclamation point. (The note in step 5, above, also applies here.)

7. LOAD types:

R COUNT (repetition count)
R, or repetition, count is the number of program passes to be made through the break-
point prior fo the pass during which the indicated variables are dumped. If the break-
point is to be executed on the first pass, type an exclamation point. Otherwise, type

the number representing the passes desired and terminate with an exclamation point.

NOTE: It is not always possible to delay the breakpoint execution for the
desired repetition count. For example: if the breakpoint is inserted in a
program at the occurrence of a CAL (call subroutine) instruction (see User's
Handbook, F-75), the breakpoint is executed at the first pass through the
selected FORTRAN statement, regardless of the R count entered.

8. LOAD executes the program through the breakpoint the desired number of passes

(if possible), dumps (prints out) the specified variables on the teleprinter, and then

types:
TYPE X CARRIAGE RETURN OR T

a. To continue program debugging, type a carriage return; proceed with step 9.

b. To debug another program, recall the Keyboard Monitor and repeat the FOR-
TRAN program check-out procedure.

c. To execute the program, type X (refer to the Program Loading and Execution

procedure, page 28).

9. LOAD types, TYPE BP, in response to the carriage return. Change the R count, or

any or all of the previously entered breakpoint parameters.
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FORTRAN Program Check-Qut (cont.)

a. To change only the R count, type an exclamation point. LOAD returns

to step 7, above.

b. To change any or all breakpoint parameters, repeat the debug mode procedure
from step 4 on. Parameters which are not to be changed must be retyped at their

appropriate points in the procedure.

This completes the FORTRAN program debugging procedure.

DECSYS-7 EDITOR

The DECSYS-7 Editor operates on working programs only. It allows the user to quickly enter keyboard

commands, and text, that:

1. Alter symbolic language versions (FORTRAN and assembler source) of working pro-

grams stored on tape,
2., Punch out on paper tape any working program language version stored on tape.

3. List on the teleprinter any working program symbolic language format stored on

tape.

4. Enter symbolic versions of working programs on DECSYS-7 tape via the teleprinter

keyboard,

The Editor has three modes: executive command, edit, and create. When the Editor is called, the
executive-command mode assumes contro!l from the Keyboard Monitor. The user then selects, by a typein
command, the edit mode or the create mode. Edit permits the user to request operations, such as text
deletion, text insertions, punchouts on paper tape, program listings, etc. Create permits the user to add
working programs to DECSYS-7 tape using the keyboard. The user has the option of returning control

from the edit and create modes to the executive-command mode for further editing, or directly to the
Keyboard Monitor. The DECSYS-7 tape is on unit 2, a scratch DECtape is on unit 3, and both write con-
trol switches are in the WRITE position. Clear switch ACO (down position).
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DECSYS-7 Editor (cont.)

Executive-Command Mode

1. Type: EDIT!

2. When called, the Editor types the following message unless switch ACT is set to 1.
READY TAPES ON TWO AND THREE.

(This message serves as a reminder that the DECSYS-7 tape must be on unit 2 and a

certified DECtape must be on unit 3 for use as a scratch tape, both in WRITE position.)

The Editor is now in the executive-command mode, awaiting one of three possible

commands: E, Z, or K.,

E Transfers control to the edit mode
Z Transfers control to the create mode
K Returns control to the Monitor

Type one of the letters followed by a carriage return. Refer to the edit mode or create

mode for further editing instructions.

Edit Mode

When called, the edit mode waits for the user to indicate the program and language format to be edited.

1. Type: x,name!
‘(where "x" is F, A, or R for FORTRAN, assembler source, and relocatable binary, re-
spectively). If edit mode cannot find the indicated language format for the name pro-
gram on the DECSYS-7 tape, it types:

name (what the user typed) NFD (for not found).
To recover from this condition, type K to return control to the Monitor, or type N to
return control to the executive-command mode. Terminate either with a carriage

return.

2. Edit mode responds with a carriage return when ready to accept a command from the
edit-command list (Table 1). All commands in this list are terminated by typing carriage
returns. Edit performs the requested operation, does a carriage return, and awaits the

next command.

NOTES: When punching a symbolic tape, put ACCUMULATOR switch AC2
up for FIODEC code or down fer ASCII code,

Put switch AC3 up to suppress automatic tabulation. If automatic tabulation
is desired, put the switch in the down position.
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DECSYS-7 Editor (cont.)

3. Continue entering commands followed by carriage returns until required editing is
complete. Type N to return control to the executive-command mode; type K to return

control to the Monitor. Terminate either with a carriage return.
Procedural Messages:

1. Edit mode types TEXT MODE when ready to accept text input if switch AC1 is not

set to 1, With AC1 set to 1, edit mode performs a carriage return.

2. Following the carriage return-rub ouf sequence that terminates a text-page eniry
and before the OK response to the "A" edit command, edit mode types END TEXT
MODE unless switch AC1 is set to 1. With AC1 set to 1, the message is suppressed.

3. If ACl is set to 1, a text page replaces the old page. When switch AC1 is not set
to 1, the user has the following option after typing a "U" edit command. Edit mode
types:

RUBOUT FOR NEW NAME, CARRIAGE RETURN NO CHANGE
If rub out is typed in response to this message, edit mode awaits a new program-name
entry. The program is blindly added with the new entry in the directory, even if the
name was already in directory. Type name.. In effect, the changed text is added to
the DECSYS-7 tape without destroying the text of the old program. If a carriage return
is typed, the text page replaces the old page. Return to executive command mode of

EDIT is automatic.
Error Messages

name NFD (for not found) Indicates requested program or language format is not

present on DECSYS-7 tape being edited.

CHANGED FILE UPDATE Indicates edit-mode request that user enter a "U" edit
command to update the program (file) after corrections

have been made before further edit commands are entered.

? Indicates a user-procedural error; edit mode leaves the

user where he was before the error,

Typing Errors
Type rubouts to delete typing errors in text or command entries. The number of rubouts executed must
equal the number of characters in error. The correction must be made prior to typing the carriage-return

termination.
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DEC-7 Editor (cont.)

TABLE 1T EDIT COMMANDS

Command Function

S Read the next page (nominally 60 lines).

nS Read the nth page.

tag, G Type the line of the current page labeled "tag" (a FORTRAN statement number
or a symbolic tag).

nL Type line n.

nl,n2L Type lines n1 through n2.

nC Delete line n; replace it with all text typed up to a carriage return-rub out
sequence.

nl,n2C Delete lines n1 through n2; insert all text typed up to a carriage return-rub out
sequence.

nl Starting at line n, insert all text typed up to a carriage return-rub out sequence.

nD Delete line n from program. _

nl,n2D Delete lines nl through n2 from program.

P Punch the current page on paper tape.

Q Punch the entire subprogram on paper tape.

w Type the entire page on the teleprinter.

O Type the entire subprogram on the teleprinter.

R Punch the relocatable binary language format for the subprogram.,

B Punch in forward direction the relocatable binary language format if it was pre-
pared in library format. No readable title is punched. DDT-7 symbols are
punched.

A Consider all text next typed in up to a carriage return-rub out sequence as new
page to follow last page.

X Delete the current page. If there is no current page, delete the first page.

If the current page is the last page, delete it and update the program on
DECSYS~7 tape.
U ** Update the program on DECSYS-7 tape.

LINE FEED

May be used in place of "n" to represent the last line on a page.

May be used in place of "n" to represent the current line; that is, the line just
inserted, changed or inserted, or the line following the one just deleted.

Preceded by / or ., causes the current line value for / or . to be typed out.

Types out the next line.

(n represents page or line number in the above commands.)

** Unless editing is terminated by an UPDATE command, the program on DECtape will be the old file.
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DECSYS-7 Editor (cont.)

Create Modg

When called, the create mode waits for the user to indicate the name and language format for the program

being added to the DECSYS-7 tape. This name and language should not exist on the tape.

1. Type: x, name!

(where "x" is F or A for FORTRAN or assembler source, respectively).

2. When create mode is ready to accept text, it types:

TEXT MODE
if switch AC1 is not set to 1. The message is suppressed if the switch is set, and create

mode performs a carriage return instead.

3. Enter text by typing on the teleprinter keyboard. At the end of each text page,
type a carriage return-rub out sequence. Create mode types END TEXT MODE, if
switch AC1 is not set (up) to suppress it, followed by OK. To enter another page, type
a carriage return. When all text has been entered, add the program to the DECSYS-7
tape by typing a rub out after the EDIT typeout of OK.

4, Return to executive command mode is automatic.

Error Messages

NFD (not found) Indicates requested program or language format is not

present on DECSYS-7 tape being edited.

? Indicates a user-procedural error. Edit mode leaves the

user where he was before the error.

Typing Errors

Type rub outs to delete typing errors in text or command entries. The number of rub outs executed must
equal the number of characters in error. The correction must be made prior to typing the carriage return

mination.
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