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FOREWORD

This manual contains the documentation for the following software:

CREF Version 51
DDT Version 35
FILCOM Version 20A
FILEX Version 16
GLOB Version SA
OPSER Version 5A
PIP Version 33A

RUNOFF Version 10

These utilities are used

1.

7.

8.

To obtain cross-referenced listings for all operand-type symbols, user-defined sym-
bols, and/or op codes and pseudo-op codes.

To check out and test on-line programs.

To compare two versions of a file and output any differences.

To convert various core image formats while transferring files.

To obtain an alphabetical cross-referenced listing of all global symbols encountered.
To facilitate multiple job control for operators.

To transfer files from one peripheral device to another.

To format documents easily and efficiently.

The change bars in the margins of these documents indicate a change in the software since
the last version.
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CROSS-REFERENCE LISTING (CREF)

CREF produces a sequence-numbered assembly listing followed by one to three tables, one
showing cross references for all operand-type symbols (labels, assignments, etc.), another
showing cross references for all user-defined operators (macro calls, OPDEFs etc.), and
another (if the proper switch is specified) showing the cross references for all op codes and
pseudo-op codes (MOVE, XALL, etc.). A number sign (#) appears on the definition line of
all symbols. The input to CREF is a modified assembly listing file created during a MACRO-
10 assembly or FORTRAN IV compilation when the /C switch is specified in the command
string.

CREF provides an invaluable aid for program debugging and modification.

1.0 REQUIREMENTS

Minimum Core: 2K pure, 1K impure

Additional Core: Takes advantage of any additional core available, as necessary.

Equipment: One input device (normally disk) which contains the modified assem-
bly listing file; one output device (normally the line printer) for the
listing.

2.0 INITIALIZATION

. R CREF) Loads the Cross-Reference Listing program into core.
* The program is ready to receive a command.
NOTE

If CREF cannot initialize the terminal, it exits.

3.0 COMMANDS
3.1 Command Formats
a. output-dev:filename.ext[ppn]=input-dev:filel.ext[ppn] file2.ext,...

b. progname!



output-dev:filename.ext

input-dev:filename.ext

[ppn]

progname!

CREF

The device on which the assembly listing and cross-reference
tables are to be printed. If no output file name is specified,
the default file name is the same as that specified for the
first input file, but with the extension .LST. In such a case,
the default device is LPT. However, if an output file name
is specified, the default output device is DSK.

The device on which the modified assembly listing was writ-
ten during MACRO-10 assembly. DSK: is assumed if the
device is not specified. When looking for the input file,
CREF tries the following default extensions in the order
listed: .CRF, .LST, .TMP, or a null extension. A missing
input file name is given the name CREF. If the input file
extension is .CRF or .LST and the /P switch is not included
in the command string, the input file is deleted after the out-
put file is successfully closed.

Multiple input files can be specified to be combined into a
single CREF listing by separating the input files with com-
mas. Switches affecting the entire listing (/K, /M, /O, and
/S) must be specified before the terminator for the first
input file. Switches affecting the positioning of an input
file are specified with each file.

The ?CRFCFF CANNOT FIND FILE. . . message will be
printed for each occurrence of a missing file. If the missing
file is not part of a COMPIL-class command file (that is, if

it was typed in directly), the command will be aborted,
allowing the user to retype the command string. However,

if the missing file is part of a COMPIL-class command file,
processing will continue for the rest of the existing files in
the command string. (Refer to section 4.0 of this document.)
Note that if any file is in fact missing, no input file will be
deleted.

The disk area on which the files are to be placed (output) or
the disk area on which the source files reside (input). If
omitted, the default is the user’s disk area.

The output device and the input device are separated by an
equal sign. If the equal sign is omitted, output defaults occur
as described above. Any files specified by the user are for
input.

The user can request CREF to run a system program by
typing the program name followed by an exclamation point.
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Examples of Commands:
R MACRO) Load the MACRO-10 Assembler into core.

*PTP: ,/C=DTAl:TX CALC) Assemble the program TXCALC from DTAI;
THERE ARE NOQ ERRORS writes the object program coding on the paper

tape punch; writes a modified assembly listing
PROGRAM BREAK IS ©¥3771 on DSK: (assumed) and assigns it the filename

CREF.LST.
[CRFXKC 7K CORE] Return to the monitor.

*C

«R CR EF) Load CREF into core.

_”-‘_‘) Select the default assumptions of:
output-dev: LPT:
input-dev: DSK:
input filename.ext CREF.CRF (.LST,

.TMP)
output filename.ext CREF.LST
Equivalent to the command string
LPT:CREF.LST=DSK:CREF.CRF
AC Return to the monitor.
«R CREF Make single merged cross-reference file for

*OQUTFIL=FIL1,FILZ,FILS three program files.

|

*xLINK! Run LINK10.
*FIL1,FIL2,FIL3/G

LINK: LOADING

EXIT

—

3.2 Switches

Switches are used to specify such options as magnetic tape control and list selection. All
switches are preceded by a slash (/).

Examples of Switches:
.R CREF Load CREF into core.
*/M=MTAL: /W Rewind MTA1 and process the first file, listing

only the cross references for operand-type sym-
bols (labels, assignments, etc.).

Version 51 CREF 3 February 1975



*DTAS: SAVEL/Z=

[CRFXKC 7K

*.fc

CORE]

CREF

Process the file named CREF.LST in the user’s
area of disk; write the program listing and
operand-type cross reference on DTAS and call
the file SAVE]1.

Return to monitor.

CREF Switch Options

SWITCH MEANING

A Advance magnetic tape reel by one file. /A may be repeated.

B Backspace magnetic tape reel by one file. /B may be re-
peated.

H Print help for running CREF.

K Kill listing of references to basic symbols (labels, assignments,
etc.).

M Suppress listing of references to user-defined operators
(Macro calls, OPDEFs, etc.).

0 Allow listing of references to machine and pseudo-operation
codes (MOVE, XALL, etc.).

P Preserve an input file with the extension .CRF or .LST,
which is normally deleted.

R Request the line number at which the listing is to Restart.
CREF prints:

RESTART LISTING AT LINE:

at which time the user types the line number followed by a
carriage return. (Such action might be necessary if the line
printer ran out of paper, or jammed, etc.)

S Suppress program listing (list only the selected tables).

T Skip to logical end of magnetic tape.

W ReWind magnetic tape.

Z Zero the DECtape directory (DECtape must be output

only).
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4.0 MONITOR COMMANDS

CREF-format listing files generated by COMPILE, LOAD, EXECUTE, and DEBUG commands
(using the /CREF switch) can be printed on the line printer by typing

.CREF y

The CREF command will print out all listing files that are specified in the COMPIL-class com-
mand file, nnnCRE.TMP (where nnn is the user’s job number). It will also transfer control to
a system program if its name is present in the form “progname!”. After completion of this
operation, nnnCRE. TMP is deleted to prevent the listing files from being listed again by the
next CREF command.

The CREF files may also be listed by an R CREF command and a response of “filename” to
each asterisk (*) typed by CREF. It is important to note that, if the user uses the R CREF

command to list files created by the monitor’s COMPIL-class commands, the names of the
files to be listed must be typed in response to the asterisks.

5.0 DIAGNOSTIC MESSAGES

CREF Diagnostic Messages

MESSAGE MEANING

?CRFBTB INPUT BUFFERS TOO BIG The monitor set up input buffers longer than
2035. This is not a user error and hopefully
will never occur.

?CRFCEF CANNOT ENTER FILE, n dev: DTA or DSK directory is full; file cannot be
file.ext entered; n indicates the cause of the failure
" and is obtained from the ENTER directory

block.

7CRFCFE COMMAND FILE INPUT ERROR, Disk data error while reading nnnCRE.TMP;

n dev;file.ext n is a six-digit (or less) octal number repre-
senting the file status word returned from
the GETSTS UUO.

7CRFCFF CANNOT FIND FILE, n dev: The file cannot be found on the device

file.ext specified; n indicates the cause of the fail-

ure and is obtained from the LOOKUP
directory block.

Version 51 CREF 5 February 1975



CREF Diagnostic Messages (Cont.)

MESSAGE

MEANING

2CRFCME COMMAND ERROR--TYPE/H
FOR HELP

CRFDNA DEVICE NOT AVAILABLE

%CRFIDC IMPROPER INPUT DATA,
CONTINUING

?CRFIMA INSUFFICIENT MEMORY
AVAILABLE

?CRFINE INPUT ERROR n dev:file.ext
?CRFOUE OUTPUT ERROR, n dev:file.ext

[CRFXKC nK CORE]

Error in last command string entered.

1.  Device name, filename, or extension
consisted of non-alphanumeric char-
acters.

2. The project-programmer number was
not in standard format (i.e., it was
not octal numbers in the form ppn).

3.  Anundefined switch was specified,
switches in parentheses were not
separated by commas, or the closing
parenthesis was missing,.

4.  The /Z switch was used on the input
side of the command string.

Device is assigned to another job.

Input data is not in CREF format. Output
listing continues.

Additional core is required for execution
but none is available from the monitor.

READ error has occurred on the device.
WRITE error has occurred on the device.

Size of low segment in K of core.

Version 51 CREF

February 1975
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CHAPTER 1

INTRODUCTION

DDT-10 (for Dynamic Debugging Technique)* is used for on-line checkout and testing of
MACRO-10 and FORTRAN programs and on-line program composition in all DECsystem-
10 software systems.

After the user’s source program has been assembled or compiled, the user’s binary object
program (with its symbol table) may be loaded along with DDT. DDT occupies about 2K
of core.

By typing commands to DDT, the user may set breakpoints where DDT will suspend execu-
tion of his program and await further commands. This allows the user to check out his
program section by section. Either before starting execution or during breakpoint stops,

the user may examine and modify the contents of any location. Insertions and deletions

may be done in symbolic source language or in various numeric and test modes at the user’s
option. DDT also performs searches, gives conditional dumps, and calls user-coded debugging
subroutines at breakpoints.

Symbolic on-line debugging with DDT provides a means for rapid checkout of new programs.
If a bug is detected, the programmer makes changes quickly and easily and may then imme-
diately execute the corrected section of his program.

1.1 LOADING PROCEDURE

The user loads the program to be debugged with DDT using the Linking Loader. (The
/DEBUG:DDT switch commands LINK-10 to load DDT.) To transfer control to DDT, the
user types the monitor command,

DDT

After DDT responds by skipping two lines, the user may begin typing commands to DDT.

* Historical footnote: DDT was developed at MIT for the PDP-1 computer in 1961, At that time DDT stoed for “DEC
Debugging Tape.” Since then, the idea of an on-line debugging program has propagated throughout the computer industry.
DDT programs are now available for all DEC computers. Since media other than tape are now frequently used, the more
descriptive name “Dynamic Debugging Technique™ has been adopted, retaining the DDT acronym. Confusion between
DDT-10 and another well known pesticide, dichloro-diphenyl-trichloroethane (C(14)H(9)CL(5)), should be minimal since
they attack different, and apparently mutually exclusive, classes of bugs.
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1.2 LEARNING TO USE DDT

This manual is designed to make DDT easy to use. A survey was made of several programmers
who use DDT frequently, and it was learned that most debugging is done with a limited set of
commands. These basic commands are described in the next chapter. When learning DDT, it

is reccommended that the reader concentrate on learning to use the commands in Chapter 2.

If more detailed information is required, skip ahead to later chapters.

After reading Chapter 2, practice debugging, using the basic commands. This may be all that
will ever be needed. Read the following chapters which describe the entire command set in
detail; this should be read when the basic commands are understood.

After learning the system, the Summary of Commands, listed by function in Appendix A, will
be useful for quickly finding any DDT command.
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CHAPTER 2

BASIC DDT COMMANDS

The DDT commands most frequently used by programmers are described in this chapter.
Many programs are debugged successfully using only these basic commands.

This chapter introduces the main features of DDT to the uninitiated user. Later chapters
describe in detail these basic commands, less frequently used commands and other more
complex options.

2.1 EXAMINING STORAGE WORDS

By using DDT, a programmer may examine the contents of any storage word by typing the
address of the desired word followed immediately by a slash (/). For example, to type out
the contents of a location whose symbolic address is CAT, the user typed,

CAT/
DDT now types out the contents (preceded and followed by tabs) on the same line' .
CAT/ povell Ac,p0u+2l

The word labeled CAT is now considered to be opened, and DDT has set its location pointer
to point to this address.

2.2 TYPE-OUT MODES

The preceding example showed DDT typing out the contents of location CAT as a symbolic
instruction with its address file also relative to a symbol. This is the type-out mode in which
DDT is initialized. It is also initialized to type all numbers in the octal radix. The user may
ask DDT to retype the preceding quantity as a number in the current radix by typing an
equal sign (=). For example?

CAT/ MOVEN AC,D0G+2] =202041,,6736

'In this manual information typed out by DDT is underlined to distinguish DDT output from user-typed input.

2The two commas indicate the 202400 is in the left half of CAT, and 6736 is in the right half.

2
1

17
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DDT has numerous commands which reset the type-out mode permanently, temporarily, or
for only one typeout. The modes that can be selected include numeric constants, floating
point numbers, ASCII and SIXBIT text modes, and half-word format. Absolute or relative
addressing and different radixes may similarly be selected. For example, to change the cur-
rent type-out mode to ASCII text, the user types the command?

ST
or, to change the current type-out mode to half-word format, he types
SH
or, to select decimal numbers in his typeouts, he types
51 2R
Using these commands (and others described in Chapter 3), a programmer may examine any
location in the mode most appropriate to the information stored there. A semicolon (;) com-

mands DDT to retype the preceding quantity in the current mode. Combining this command
with a mode change gives results such as the following:

CAT/ MOVENM AC,D0G+21 318R;MOVEM AC,DO0G+17
or CAT/ MOVEM AC,00G+21 3292043, ,D0G6+21
or TEXT/ ANDM 1,342212(C12) ST3A3CDE

2.3 MODIFYING STORAGE WORDS

Once a word has been opened, its contents may be changed by typing the desired new con-
tents immediately following the typeout produced by DDT. A carriage return will command
DDT to make the indicated modification and close the word. For example:

caT/ MOVEN AC,D 0u+2] MOVAI ACZ,D06+21,)
The carriage return simply closes the previously examined register without opening another” .
The line feed (+) may also be used to close a word after examining (and optionally modifying

it. The line feed commands DDT to

1. echo a carriage return,

2. close the current word (making a modification if one was typed),

3Thc terminal keys ALTMODE (ALT), PREFIX (PREFIX), or ESCAPE (ESC) are all equivalent and echo as $.

]Thc carriage return command has the additional property of causing temporary type-out modes to revert to permanent
mode.
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3. add one to DDT’s location pointer, and
4. type out the new pointer value and the contents of that address.
Thus, if a line feed had been used in the previous example, the result would be:
CAT/ MoveM AC,DCu+21 [MoViM ACZ,D06+21 4
CAT+1/ AO3JH XR6,L0O0P5
Location CAT+1 is now open and may be modified if desired.
The vertical arrow (1) is similar to the line feed command except that the location counter

is decremented by one. Therefore, if the user continued the previous example by typing 1
the result would be

CAT+1/ AO03J4 XR6,LO0P54
CAT/ MCVNM AC2,D0G+21

Location CAT is thus displayed and shows the result of the modification made in the previous
example.

The tab (=) and backslash (\) both close the current register and open the address last typed
(whether typed by DDT or the user). However, tab sets DDT’s location pointer ( . ) to this

new address while backslash leaves it unaltered. A more complex example may clarify the
usefulness of these commands.

CAT+1/  AOBJN XR6,L0CP5 -
LOOPS/  CAMSE AC2,TADL(XRE) CAlG ACZ,TASL+L (XKE)\ SETLI B=4010d0, L%
LOOPS5+1/ JUNPL AC3,FAULT JUMPL ACZ, FAULT -

FAULT/ JSRT 4, FAULT

2.4 TYPE-IN MODES
The examples in the preceding section showed modifications made as symbolic instructions

in a form identical to MACRO-10 machine language. It is also possible to enter various
numbers and forms of text.

2-3
















































































































































































































































































































































































































































































































































































































































































































































