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1.0 SCOPE
1.0 3COPE
This document describes the external features and

characteristics of CYBIL-CC 1Interactive Debugs, a supervisor
program running under the NOS operating system. It is primarily
directed toward CYBER 180 software development programmers who
are assumed to be familiar with CYBIL-CC and NOS.

1ol APPLICABLE_DOCUMENTS

Publication Number

NBS Reference Manual Voiume 1 60445400
NOS Reference Manual Volume 2 60445300
Network Products Interactive Facility

Version 1 Reference Manual 60455250
Network Products Interactive Facility

Users Gui de 60455260
CYBER Interactive Debug

Version 1 Reference Manuat 50481400
CY3IL Language Specification ARH2298
CYBIL V2.0 Implementation Dependent ARH3078

Handbook
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2.0 INTRODUCTION

2.0 INJRODUCTION

CYBIL-CC Interactive Debug (CCDBG) extends the capabilities of
CYBER Interactive Debug (CID) to allow symbolic debugging of
CYBIL-CC »programs. Locations within a CYBIL-CC program can be
referenced by variable names and line numbers if the program was
compiled with the DEBUG option selected. This option causes
CYBIL-CC to produce special tables for CCDBG as part of the
object code.

The CID command syntax has been completely changed in CCDBG to
make it conform with the NOS/7130 System Command Language. Alsos
many changes have been made to the parameters of most commands to
handle CYBIL-LC moduless procedures and stacks instead of Fortran

structures., The overall capabilities of CCDBGs however,y, differ
fittle from those of CID. There are only four new
commands: FORWARD, BACKWARD)» DISPLAY_DEFAULTS and

CHANGE_DEFAULTS. The COMPASS or machine level capability of CID
has been maintainedy, and the overalil design of CID has not been
changed.

2.1 OVERVIEW

CCDBG is a supervisory program loaded in the user field iength
to operate on 1oaded object programs. No special source
statements are needed in the program to be debuggeds3 howevers a

i i i 1 baAd 1 # et oAl R P R S T
5&’39:!3! compliler option must be sclected i SYyMoSssC GEOGUGYINg 135

desireds, In addition to its symbolic referencing capabilitiesy
CCDBG controls program execution as determined by user—-defined
breakpoints and trapsy, allows the user to ook at and change
memory and registerss and defines a sequence of CCDBSG commands
and gives them a procedure name so that they will execute =each
time the name is referenced or on occurrence of a specified
breakpoint or trap. Breakpoints trap and procedure definitions
may be saved on a file for use in future sessionsy and the
session may be checkpointed to be restarted later,
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2.0 INTRODUCTION
2.2 TERMINDLOGY

2.2 TERMINQLOGY

Breakpoint

Default
Module

Default
Proc

Entry Point

Expression

Heap

Interactive

Interpret

Map

A location within a program where the program?®s
execution may be interrupted by a monitor routinea.

The name of the CYBIL-CC module that was executing
when CCDBG gained controls, unless a subsequent
CHANGE_DEFAULTS command specified a new module name
as the default module. At initial start-up of
CCDBGy the default module is the module at which
program execution is to begin. Default module is
equivalent to HOME PROGRAM in CID.

The CYBIL~-CC procedure that was executing when
CCDBG gained controls unless a subsequent
CHANGE_DEFAULTS command specified a new procedure
name as the default proc. At initial start-up of
CCDBGs the default proc is undefined.

A special named location within a program which may
be accessed by programs compiled separately, If
there is an aliass the alias name wiil be used.,
Entry points are limited to 7 characters by the
CYBER Loaders if they are longer than 7 characters,
only the First 7 characters will be used. To
reference an entrypoint that contains a character
that is not fegal in a names» the entrypoint name
must be enclosed in single quotes.

An algorithm used for computing a value. A CCDBG
expression may contain symbolic address referencesy
CCDBG variabless numeric literalsy and the

AN O s s
o 3 3

P Tilumer momas b samom A B oa oo o
geratsy and ~e They may be used Lo expiess an

address or a value.

A dynamic storage area explicitly allocated and
freed by CYBIL-CC programse.

Capable of a3 two-way back and forth exchange of
information.

Execution of computer machine instructions by other
than direct means. A special routine examines each
instruction and simulates its execution,

A list of module and entry point memory addressesy
produced when the program is loaded.,
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2.2 TERMINOLOGY v
Moduie A compilation unit in CYBIL-CL. This is the alias

defined in CYBIL-CC or the first 7 characters of
the module name if there is no aliase To reference
a module which contains a character that is not
jegal. in 3a namey the module name must be enclosed
in single gquotes.

Nested A procedure that is defined within another
procedurea,

Jverlay A portion of a program which can share an area of
memory with other similar program portions. When
access to a particular portion of the program is
regquireds the overtay containing that portion is
loadeds overlaying the previous contents of the
memory area.

Procedure A named portion of a program in CYBIL-CC. This is
the actual name defined in CYBIL-CC» not an alias.

Program The completely loaded set of one or more modules.

Separator A character required between two items so that they
may be distinguished, In CCDBGs spaces or commas
are used as separators between parameters and
between elements in a tists» and semi-colons and
end-of~line are used as separators between
commands.

Stack A dynamic storage area automatically allocated by
CYRBIL-CC programs on each procedure call.

Trace ' An ordered list of procedures or modules that have

y & - ko L. ¥ ~ e el ] F -5 ] s
EXKESTCUTS Ay 35nGWaIng pProgram 1T 10nas

2.3 METALANGUAGE

Throughout this documents whenever a CCDBG command 1is
discusseds the manner of wWwriting that command is itlustrated with
a wuniform system of notationa This notation 4§s called a
metalanguage and is not part of CCDBG. Through the wuyse of a
metalanguage we are able to provide a briefs, but precises
expianation of the general patterns that CCDBG permitse. The
metalanguage does not describe the meaning of the ltanguage
elementsy merely their structure; isee» it indicates the order in
which the elements may {or must) appear, punctuation that is
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2.0 INTRODUCTION
2.3 METALANGUAGE
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requireds and options that

metalanguage rules apply?

are

allowed. These following

1) The symbol 3:= is read as ™IS DEFINED TO BE"™.

2) Elements enclosed by < > are to be considered a single
syntactic unit in retation to surrounding meta symbolis.

3) Elements enclosed by [ 1 are optional and are to Dbe
considered a single syntactic unit in relation to surrounding
meta symbols.

4) Elements separated by + are mutually exclusives and the
symbol is read as "0OR",

5) Eiements followed Dy <+ Can be repeated.

6) Kaw> witll be used to indicate that an ellipsis (two or more
periods) is requireds In this cases the ellipsis is part of
the language.

7) <Kascii> will be used to indicate that an ascii character is
required.

8) <Ksp> wWwiill be used to indicate that a space is required.

9} The symbol EOL will be used to indicate end of line.

2.4 BASIC _CONCEPRIS

2e%el INTELGER

{integer> 33= <ddec_digitd [£digitdasessl [(<based)]

Integers may be expressed as octal (8)y decimal {10}, or
hexadecimal {16). When the base specification is omitted,
decimal {(10) is assumed., When a hexadecimal representation is
specifiedy a 1eading zero may be required to ensure that the

constant begins with a decimal
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2% .2 NAME i

22442 NAME

<{name> 3$:= <alpha> [<alpha>i<digit>) s0e.

A name is a string of alphanumeric characters not contained in
a comment or constant., The name must be preceded and followed by
a detltimiter. Any character not allowed inside a name delimits a
names, The initial character of a name must not be a digit and
the number of characters in a name must not exceed 31,

2+4+3 ADDRESS

Caddress> 31:1= <expr>

An address is an expression which when evaluatedy, provides an
18 bit central memory address or a 24 bit ECS address.

22424 CCDBG VARIABLES

These variables are part of CCDBG and are available to the
ysers They all have identifiers beginning with #. Ten user
yvariables designated #V1l, #V2».++5#V10 may be changed by the
users The other variables may be accessed by the users but may
not be changed.

#BP Number of breakpoints currently defineda

TP Number of traps currently defined.

#PR Number of debugger SCL procedures currently
defined.,

#FL Central memory field lengths

#p Program address register.

¥ERRCODE Reprieve error code,

#CPUERR Mode error code,

The following CCDBG variables may only be accessed when CCDBG
is in interpret mode.
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BINS Current instruction as number,

#INSL Current instruction tength (15, 30 or 60)
#PARCEL Instruction parcel counter. |
#0p DP code of current instruction,

#1 i field of current instruction.

#J J field of current instruction,

#X k or K field of current instruction.

#EA Effective address of current instruction.
HEW Effective word.

#PC Previous contents,

#PA Previous address.

2+%¢5 EXPRESSION (EXPR)

expr> 3= {<operator>] <operand> [<operator><operand>lasse
<operator)> 33z <+>1<->
<operand> t3= <constantdi<named!{(Kexprd>)

An expression is an algorithm for computing a value.

A comma Or a space maj be used to separate parameters or
elements in a list, '

2e4e7 COMMENTS

{comment) 313= "Lascii> [<35Cii>1ass"
Comments are not interpreted by CCDBG and serve only as
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24447 COMMENTS

documentation. A comment acts syntactically the same as a space;
ie2e» wWhenever a space is allowed a comment is allowedsy and
whenever a space is required as a delimiter a comment will serve
the same purposes

2+e4.8 COMMAND

{command> 3= <command named> [<{sep>{param {1ist>]
A command consists of the command name followed by any
parameters necessary to control its operation.

2+4¢9 PARAMETER LISTS

{param !ist) 1¢= Kparam> [<sepr><param>leass
A parameter {ist consists of a series of parameters separated
by spaces or commas., Fach parameter in the list can be specified
in one of three formatss The first format consists simply of the
parameter name.
{param name>

The second format consists of the name followed by parameter
texts.

<{param name><{ = | <35p>> <{paran vaiue)

Both of the above formats are positionally independent; iecar

i i oA 3 2 - [N +* T T )
the order In yhich they are gusted is5 unimportante The third

format is positionally dependent and consists simply of parameter
text, The positional significance of a parameter is one greater
than the previous parameter specified in the list. Omission of a
parameter can be indicated by two consecutive commas.

<param valued>
242,10 VALUE LISTS

<value list> 11= (<valued> [<sep><valuedliss)
A wvalue 1list consists of a series of values separated by
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2.0 INTRODUCTION
224410 VALUE LISTS

spaces or commas and enclosed in parentheses.
2+4411 CONTINUATION

Linput line> 1t= {text><es s ><EQL><Ctext>

Commands can be continued by placing an ellipsis at the end of
the lines The first character of the continuation f1ine replaces
the first character of the ellipsisa The total number of
characters must not exceed 150. Due to an implementation
fanguage limitations the maximum length of a line of 1lower —case
letters (ASCII 6712 format) is 120.
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3.0 GENERAL_DESCRIPTION QF_CCDBG_USE

A CCDBG session must begin with a DEBUG{ON) control statement
that places the operating system in CCDBG mode. It remains in
CCDBG mode wuntil the <controt statement DEBUG{OFF) is entered,
When the operating system is in CCDBG modes the CLDBG supervisory
module is loaded as part of the system response to a request for
the ioad of an object program. Subsequent execution begins
within the CCDBG modules not the user programs and the following
message appears at the terminal:

CYBIL-CC INTERACTIVE DEBUG
?

The question mark is a prompting character issued by CCDBG
each time it is waiting Ffor a response from the terminal.

Once the CCDBG header line appearss the user should enter the
CCDBG commands that would set breakpoints and trapsy specify
outfput optionss or preset any data values. A command of EXECUTE
or 60 starts execution of the object program, :

When any of the specified conditions occurs, the condition is
reportedy the execution is suspendeds, and control passes to the
user at the terminal., Diagnostics and trap and breakpoint
reports are displayed with a preceding asterisk.

During the time the user has control, CCDBG commands can be
e Arw A A A A o~ b oA W, e e T I R BT ~ b W e B oomom o omde P o e Rl - d
MITL Y Tl AV Ut oMY aYy 1 g1 A 4 VLA L VIIDY LAY c tdLalLivil YailuTdy >T 4L
additional breakpoints and trapss and generalily explore the
behavior of the program. If necessarys the HELP command can be

executed to learn about CCDBG commands.

t

Program execution resumes at the location where it was
suspendedy or at a user specified location. Any abnormal program
abort, as well. as normal program terminations returns conktrol to
CCDBG.

Debugging of a particuiar program ends when the QUIT command
is entered. This command terminates CCDBG controi, and other
terminal operations c¢an be performed., If any user program is
subsequently referenced in a Joad requests howeversy CCDBG is
again loaded and gains control,

COMPANY PRIVATE



3-2
CDC - ADVAMCED SYSTEMS DEVELDPMENT
09729780
ERS for LYBIL-CC Interactive Debugger , REVY: D

3.0 GENERAL DESCRIPTION OF CCDBG USE

LA EEE N EEX ELAEEELERNFSELLENEERE Y ESFESLAEE LSS SEESEERXELENEESS NN RS EEEEEXN ]

CCDBG features are listed belows along Wwith general
information about them.,

3,1 PROGRAM_EXECUTION CONTROL

Program execution halts whenever a user~defined breakpoint or
trap condition occurs. Execution can be resumed at the point at
which it was interrupted or at any other specified program
focation within the same procedure,

An interrupt command provides a general stop~on-demand
capability that c¢an terminate infinite Jloops or excessive
output.

3.2 CYBIL=CC SOURCE _SYMBOL REFLRENCE_CAPABILITY

Locations within a CYBIL~-CC module <can be referenced by
variable name2s and itine numbers if the module was compiled with
the DEBUG option selecteds Fields of records may be referenced
using the same notation wused in CYBIL-CC lincluding pointer
notation). Array elements may be referenced wusing a subscript
only if the subscript is a constant of the same type as the array
indexs. Variables and names used as constants are not allowed as
subscripts,

3.3 MACHINE LEVEL_DEBUGGING FEATURES

]
o

o
[ T E
1

g
{abt
Program register values can be examined and changed.

Step mode execution by trapping each dinstruction prior to
execution.,

Instruction—oriented trap definitions cause execution in
interpret mode. Each time execution stopss the i j and k
operands and the effective address of the current
instruction can be displayed.

After a write or reads the value can be displayed, and the
value opreviously wWwritten or the prior contents of the X
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3.3 MACHINE LEVEL DEBUGGING FEATURES

register before a read can be displayed, The previous
contents of the A register can also be displayeds

3.4 QYERLAY ENVIRONMENT

Program execution can be trapped when particular overlays are
ioaded. Details of the overlay structure and of the 1oaded
overlays <c¢an be indicateds, An overtay qualifier can be used in
specifying an address or module name,

3.5 DEBUGGER_SCL_PROUCEDURE

A debugger SCL procedure <consists of a sequence of CCDBG
commands and c¢an be given a procedure names» such that all
commands in the sequence execute each time the procedure name is
referenced.

Simitarly, a breakpoint or a trap can be defined with a CCDBG

SCL procedure that executes ‘each time the specified event
OCCUTS.

3.6 CONDITIONAL COMMAND EXECUTION CAPABILITY

A SKIPIF command within a debugger SCL procedure aliows some
CCDBG commands to execute only when particular program values or
status variables exist.

3.7 YEIQO_MJDE

Veto mode gives the user veto power over each individual
command within a debugger SCL procedure that 1is otherwise
executing automatically.,

3.8 DEEINITION FILE CAPABILITY

Definitions of trapss breakpointsy and debugger SCL procedures
can be saved on a files This feature eliminates the need to
re—enter long CLDBG sequences in future sessions.
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3.9 CHECKPOINT/RESTART CAPABILITY
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3,9 CHECKPOINT/RESTARI CAPABILITY

A CCDBG session can be checkpointed. The session may later be
restarted with the CCDBG environment intact.

3.10 WARNING CAPABILITY

A warning message is displayed prior to the execution of a
command that would destroy existing definitionss or that might
produce uncertain results.,

3.11 CCDBG_VARIABLES

Special identifiers can reference CCDBG variables containing
information such as current program addressy, field lengths number
of breakpointsy traps or debugger SCL procedures defined. Ten
scratchpad variables can be fully controiled by the user.

3.12 INEORMATLION QUIPUT

Listings that can be obtained during a CCDBG session include:

Load map information
Current CCDBG environment
Currently defined CCDB5 SCL procedures

A o as 3 oo Aiem Fomm riva TOADIDN o m D -
Lo Qi y [ TR ("R R TR

'S - [ak a1 X N ad [ S .a -

[ A4 (VEVEFES R ] DTIDITOHIY LIS GUd Tl L™
tog of the remainder of the session to be written to a F
jater printing.

-~ -

b
it

3,13 HELR_COMMAND

The HELP <command can be used any time during a session to
obtain a summary of information about CCDBG features.
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4.0 CCDBG COMMANDS

4.0 CCDBG_COMMANDS

The following sections describe the features of CCDBG
commandss All CIDBG <commands adhere to the System Command
Language {SCL) definition as specified in the NOS7180 Preliminary
ERSe. The description of the parameters denotes the positional
order of the command parameters.

4»1 QREAKPQINIS_AND_TRAPS

Breakpoints and traps provide a means for monitoring program
execution. When a breakpoint location is reachedy execution of
the program is suspendedy and CCDBG gains control. For a traps

CCDBG gains control when some specific condition occurs. In
either case CCDBG commands may be processeds allowing a
programmer to look at and change elements of the executing
pPrograms

Both traps and breakpoints may be established with "bodies".
A body is a sequence of CCDBG commands that are executed
aytomatically when the trap or breakpoint occurss. In this cases
the user does not receive notification of the breakpoint or traps
nor does the user receiye control unless a PAUSE command is
executed as part of the body of the breakpoint or traps

The fact that a trap or breakpoint is being established with a
body i35 indicated by the presence ofF the collect parameter on a
SET_BREAKPOINT or SET_TRAP command. All subsequent commandsy
untii a collect_end is encountered, constitute the body. These
commands are checked for syntax errors when they are entered, but
they are not executed wuntil the breakpoint or trap condition
OCCUTSs

o RN R o] -~

4,1.1 SET_BREAKPOINT § 3SB

This command sets a breakpoint in the wusert'!s program at a
specified 1tocation. It may also start the definition of a body
{set of CCDBG commands between collect and collect_end).
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. 4%.1.1 SET_BREAKPOINT 1 S8
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set_breakpoint [address_expr]
[module=<named>l{overlay=(<integer>
s<integer>)] [offset=<integer>]
[first=<integer>] [last=<{integer>]
[{step=<integer>] [Kcollectd><eolis>
[<command_statement><eoli{;>]ase
<gcollect_end>]

address_expr? The address specified by this parameter’

is known as

the base address and may be specified in any of the

following ways:

line § I1=<integer>

Where integer Is a CYBIL-CC line number generated by

the compiler.,

entrypoint | e=<name>
Where name is an entry point identifier.

NOTE: automatic variablies and parameters are not
availabtle until the procedure prolog is completed.
This form is included primarily for use with COMPASS

entry points.

focation 1 loc=<integer>
Where integer is an absolute address.

If no keyword is specified in the order

formats f1ine number will be assumed.

dependent

module ] m: CY3IL-CC compilation wunit to which line or label
applies., If it is not specifieds the default module is
used.,. If address_expr is not specifieds the base

address is the beginning of the module.,

overlay i ovit This specifies the overlay number in

which the

breakpoint is to be set., Default is to use the loaded

overlays in the following order: 1) overiay

which s

currently being executedy 2) main overlays 3) primary

overlays 4) secondary overlay.

offset 3 o: A displacement which is added to the base address to

form the effective memory address. Defauit

is zeros

first 1§ f3 The number of times the breakpoint must be reached

pefore it is honored. Default’is 1.

last: The breakpoint wiil not be honored again after

it has been

reached this number of times. Default is infinity.
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4,1.1 SET_BREAKPOINT ! S8

step 1 s3? Freguency parameter. Breakpoint will be honored every
step times it is reached, Default is 1.

collect § ¢! Activates coliect mode to establish a body for this
breakpoint.

command_statement: CCDBG commands that make up the body of this
breakpoint.

coliect_end § ce: Terminates collect mode.

Upon establishment of a breakpoints a2 number is assigned.
This breakpoint numbers, #ny, s useful in referring to
breakpointss and is used in the breakpoint reporting message,

When a breakpoint is reached and the frequency criteria are
mets the breakpoint is honored. The message is?

* B #n AT location

where n is the breakpoint numbers and 1Jocation defines the
1ocation as specified in the SET_BREAKPOINT command. After
issuing the messages CCDBG is ready to accept new commands.

Examples: S8 10
Sets a breakpoint at line 10 of the default module.

S8 e=zsimple offset=10 f=11 ¢
DR b=4;PAjce

Sets a breakpoint 10 1ocations after entrypoint
simples It is honored the 11th time it reacheds
- A ~ o e + 2 mm o mn o B - Thha o i - i~ o o T e Be [
it “awit L9 I TR LITCI Cal LTI 8 wHici Ltuc anpuUIiIL 1>
honoreds register B4 is displayed and a pause is
done.

is
bie

4.1.2 SET_TRAP ! ST

This command establishes a traps. It indicates the type of
trap to be established and the scope of the trap. If the scope
is not specified, the condition is trapped anywhere in the
program, ‘
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4,1.2 SET_TRAP | ST

set_trap § st type=<{trap_type> [scope_expr]l
[overlay={<{integer>s<integer>)]
[module=<{name>] {proc=<named>
Lednamedlans]l] [<Kcollectd<eonlis>
[<command_statement><eoli3>leuns
<collect_end>]

type: Specifies condition which will cause interruption of
program execution. Trap_type must be one of the
followings

OVERLAY | QVL
END 1 E

ABORT 1 A
INTERRUPT | INT
INSTRUCTION 1§ I
LINE

RJ

XJ

JumMe | 3
READ ;3 R
WRITE § W

NOTE: If trap_type is OVERLAY or LINEs the keyword TYPE
must be specified, since OVERLAY» OVL and LINE are also
used as keywords in this command.

scope_expr: This specifies where the trap is to apply. It is an
address rang2 which may be specified by any of the
following:

fine § 1=<integer>[<s+><integer>]
Where integer is a CYBIL-CC line number generated by
the compiters

iocation § loc=<integer>i<s.2<integer>]}
Where integer is an absolute address.

offset o=<integer>[{.><integer>]
Where integer is an address relative to a modutle.,

variable | var=<{named>
Where name is the identifier of the variable. This
form dis used for READ and WRITE type traps. NOTE:
Dynamic variables are assigned oniy when the proc in
which they are declared is active. Traps on dynamic
variables should not remain established after the
procedure completes.,
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If the order dependent format is used and a keyword is
not givensy Jline will be assumed. '

overlay 1 ovi: IFf trap_type is DVERLAY, this specifies which
overlay number to trap. For any trap_type other than
overlays it may be necessary to specify which overlay
the address range applies to. Default is to wuse the
ioaded overlays in the Ffollowing order: 1) overlay
which is currently executings 2) main overiay, 3)
primary overlays 4) secondary overlay.
NOTE: Dverlay numbers default to decimal on input.

module + m@mt CYBIL-CC compilation wunit to which scope_expr
applies. If it is not specifiedsy the default module is
useda,

proc i+ p3 CYBIL-CC procedure name to which variable appliesas
Nested procedures may be referenced 1in the format
procl.proc2.proc3, where proc3 is the desired
procedure. If proc is not specifiedy the default proc
is used,

collect § ¢% Activates collect mode to establish a body for this
tl‘ap. .

command_statement: (CCDBG commands that make up the body of this
trap.

collect_end I cet Terminates collect mode.

Upon estabtishment of a traps a number is assigneds. This trap
numbers #ny is wuseful in referring to traps and is used in the
trap message. A trap remains established for the remainder of

~m o ¥ - samm b A 32
1 [ LR

eteom A PDO - ~
LIIT LLWLUODU ITII YUY Wit <3

-

HS o ood o BL o A -~ - o~
12 1 TUTH 11T W »

When the condition specified idin an established trap is
encountereds trap action occurse. The message to the user iss

¥ T #n» type trap_message xx location
Where n is the trap numbers, type is the trap_type specified in
the SET_TRAP commands trap_message is additional information
depending on types xx is AT or INs and location identifies where
the trap occurred, After issuing the messages CCDBG is ready to
accept new commands.

Examples: ST t=jump 1=30.,70
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Sets a trap on Jumps between tine 30 and line 70 of
the current default modyle.

ST t=write var=test_result
Sets a trap on writes into variable test_result.
ST TYPE = LINE

This example ailows you to step through your program
executing one line at a time.

ST TYPE=LINE LINE=120..140 COLLECT
CV #Vl1l #p-1
DV #V1l F=ADR
COLLECT_END

This examplie sets a trap on the execution of any of
the tines specified in the scope range (120-140), and
displays the line number that was trapped.

ST type=line ¢
CV #vl #p~-1

DV #v1 f=adr
&0

ce

This example c¢reates a traces displaying 2ach Jine
number as it is executed.

4.1.3 DISPLAY_BREAKPOINT { DB

This command lists all breakpoints in a program {or part of a
program) or if a specific breakpoint number or a specific
Iocation is given the body of that breakpoint is displayed,

display_breakpoint | db Taddress_exprl
[{b=Linteger>l<se><integer>] |
{<integer>[<{sa><{integer>]
[<sep><Cinteger>l<..><integer>ll...}]
{offset=<integer>]
foveriay={<integer>s<integer>)]
[module=<{name>]

address_exprt Specifies the location or range of 1focations to
display breakpoints from. It must be one of the

COMPANY PRIVATE
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following:

line 1§ I=<integer>I[<..><integer>]
Where integer is a CYBIL~CC line number generated by
the compiler.,

Jocation { loc=<integer>l<{s.><integer>]
Where integer is an absolute address,

entrypoint i e=<{named>
Where name is an entry point identifier.

If the order dependent format is used and a keyword is
not givens line will be assumed.

b The breakpoint number assigned when the breakpoint was
established,

offset | o A displacement that is added to the base address to
form the effective memory address. Default is zero.

overfay | ovl: This parameter may be necessary to specify which
overlay the address range applies to, Default is to
use the loaded overlays in the following order? 1)
pverliay which is currentliy executing, 2) main overlays
3) primary overlays 4) secondary overlay.

module § a3 The CYBIL-CC compilation unit to which the line or
offset parameter appliess If module is not specified,
the default module is used.,
Examplest DB 3
Displavs the bodv of breaknaint numher 3. *

DB overlay={1,3)

Lists all the breakpoints in overlay number (1,3).

.14 DISPLAY_TRAP § DT

This command lists traps in all or part of the program; ory if
a specific trap number or specific 1ocation is givens the body of
that trap is listed. If traps from a range of locations are
being listedy the user may have all types of traps listed, or may
list only those traps of a specified types
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display_trap {1 dt {type=<trap_type>] [scope_expr]
[t=<Cinteger>[K.e.><integer>] i
{<integer>i<.+><Linteger>]
[<sep>{integer>(K..><integer>llese)]
{overltay={<integer>s<integer>)]
[modute=<named>] I[proc=<named
I'<name>]»..]

type: Specifies type of trap to be displayeds Trap_type must be
ane of the following:

OVERLAY 1 0OVL
END | E

ABORT 1§ A
INTERRUPT § INT
INSTRUCTION 1§ I
LINE
RJ

XJ
Jume ¢ J
READ | R
WRITE 1§ W

If no type is specifieds all types are displayed.

NOTE: If trap_type is OVERLAY or LINEs, the keyword TYPE
must be specifieds since OVERLAY» DVL and LINE are also
used as keywords in this command,

scope_exprs? Speci fies the location or range of locations to
display traps froms It must be one of the foliowing:?

19

- Im b mmam S s AWTTE A2 . P N N
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fine
whe
the compiler.

1 I=<integer>i<+s.><Cinteger>]
T

inpcation ] loc=<integer>i<s>€{integer>]
Where integer is an absolute address.

offset | o=<Cinteger>{<s.><integer>]
Where integer is an address relative to a module,

variable {1 var=<{name>
Where name is the identifier of the variable,

If the order dependent format is used and no keyword is
giveny ltine will be assumed.

COMPANY PRIVATE
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t: The trap number assigned when the trap was established,

overlay ! ovl: This parameter may be necessary to specify which
overiay the address range applies to. Defauilt is to

use the loaded overlays in the following
ordert 1) overlay which is currently executings 2)
main overlayy, 3) oprimary overlays 4) secondary
overiay.,

NOTES: Dverlay numbers default to decimal on input.

module § m: The CYBIL-CC compilation unit to which the 1line or
offset parameter apolies. If it is not specifieds the
default module is used.

The CYBIL~CC procedure name to which variable applies.,
If not specifieds the default proc is used. Nested
procs may be referenced in the format
Procl.Proc2.proc3, where proc3 is the desired
procedurea

(1]

proc 1 p

Exampies: DT m=my_mod
Lists atl traps of any type in module my_mod.
DT type=rj

Lists all RJ traps set in the program.
4,195 SAVE_BREAKPDINT | SAVES

This command saves the breakpoint definition on a local file,

- o - D P TR S e e oam e

fither Specific breanpoints of aivi breakpoints in the pirogram ofF
part of the program may be saved. If the breakpoint has a body,
it will also be saved, If no qualifying parameters are

specifiedy all breakpoints will be saved.

save_breakpoint | saveb file=<{name> [scope_expr]
[b=<integer>[ <. ><integer>] 1}
{integer>[<..><integer>]
[<sep><Linteger>[<Ke+><integer>ll,sas)l
{offset=<integer>]
{overlay={<integer>s<integer>)]}
[module=<{named>]

file 1 f: The name of a local file to write breakpoint
definitions on,
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scope_expr: This specifies the {ocation or range of locations to
save breakpoints from. It must be one of the
followings?

line | I1=<integer>{<..>€integer>]
Where integer is a CYBIL-CC line number generated by
the compiler.

location | Joc=<integer>f<..><integer>]
Where integer is an absolute addresse.

entrypoint I e=<named
Where name is an entry point identifier.,

If the order dependent format is used and no keyword is
giveny line wil! be assumed.

b: The breakpoint number assigned when the breakpoint was
established.,

offset § ot A displacement that is added to the base address to
form the effective memory address. Default is zero,

overlay 1§ ovi: This parameter may be necessary to specify which
overlay the address range applies to. Default is to
use the Joaded overlays in the following orders 1)
overlay which is currentiy executings, 2) main overlay,
3) primary overlays &) secondary overiay.

meodule | m?! The CYBIL-CC compilation unit to which line or offset
apply. If it is not specifiedy, the default module is
yseds

2]
¢

* SAVER f=bpfits 5=12,3)

[+
14
1]

Saves breakpoints number 2 and number 3 on focal file
BPFILE,

SAVEB»bpPs»10ee4099s(1s3)sxyzl2

Saves on file B8PSy all breakpoints in tines 10 to 40
which are in modul?2 xyzl12 on overlay {1,3).
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4e1.6 SAVE_TRAP 1 SAVET

This command saves the trap definition on a local file.
Either specific traps or all traps in the program or part of the
program may be saved, Atl traps may be saveds or just one type
of trap may be saved. If a trap has a body» it wild also be
saved, If no trap number, types or scope_expr is specifiedy atll
traps will be saved.,

save_trap { savet file=<named>l type=<{trap_typed]
[scope_exprl
[t=<integer>{<,.><integer>] }
{<integer>i{<s..><integer>]
[<sepdXinteger>{ <.><integer>1l...)]
foverlay={(<Linteger>s<integer>)]
[module=<name>] [proc=<named
{ednamedlessl

file § f: The local file to write trap definitions to.

type: Specifies the type of trap to be saved. Trap_type must be
one of the following.

DVERLAY | DOVL
END 3 E

ABORT | A
INTERRUPT | INT
INSTRUCTION | 1
LINE
RJ
XJ
JUMP

CAN

=3 !
IN AT A

WRITE 1 W

s

- ww

If no type is specifiedy all types are saved.

NOTEs: If trap_type is OVERLAY or LINEs, the keyword TYPE
must be specifiedy since OVERLAYs OVL and LINE are also
used as keywords in this command.

scope_expr? This specifies the location or range of jocations to
save traps from., It must be one of the following:

line | I=<integer>l{.+><integer>]
Where integer is a CYBIL-CC 1line number generated by
the compiler.,

COMPANY PRIVATE
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focation } loc=<integer>{<K.,><{integer>]
Where integer is an absolute address.

offset 7 o=<integer>[{<s.+><integerd>]
Where integer is an address relative to the beginning
of a modute,

variable | var=<{named>
Where name is the identifier of the variable, This
form is used for READ and WRITE trapsas

If the order dependent format is used and no keyword is
givens line #ill be assumed,

t: The trap number assigned when the trap was established.,

overlay § ovi13 This parameter may be necessary to specify which
overlay the address  range applies to. Default is to
use the 1oaded overtays in the foilowing orders 1)
overiay currently executings 2) main overlays 3)
primary overiays 4) secondary overlay.
NQTE?: Overlay numbers default to decimal on input.

module 1 m: The CYBIL-CC compilation unit to which the line or
offset parameter applies, If it is not specifieds the
default module is used.

proc § p3 The CYBIL-CC procedure name to which var applies. If
it is not specifiedsy the default proc is used. Nested
procedures may be referenced in the format

Proclsproc2.proc3y where proc3 is the desired
procedure,

Save ail traps of type write,
SAVET moduie=l_test

Saves all traps in module 1_test,
4,1.7 CLEAR_BREAKPOINT | €8

This command clears specific breakpointsy or all breakpoints
in the program or part of the »program. If no parameters are
specifiedy a warning message will be issued. If the user accepts

COMPANY PRIVATE
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the warning» all breakpoints will be cteared.

clear_breakpoint 1 c¢b {scope_expr]l
{b=<integer>[<e.e>Linteger>] 1
{<integer>{<K..><integer>]
[<sep><integer>l<..><{integer>ll.s.)]
{offset=<integer>]
[overlay={<integer>s<integer>)]
{module=<{named>]

scope_exprt This specifies the location or range of ltocations ¢to
clear breakpoints from. It must be one of the
foliowing?

tine i {1=<integer>i<K+s.><integer>]
Where integer is a CYBIL-CC line number generated by
the compilera '

location i locz<integer>[<..><integer>]
Where integer is an absolute address.

entrypoint § e={name>
Where name is an entry point identifier.,

If the order dependent format is used and no keyword is
givens line Wwill be assumed,

b The breakpoint number assigned when the breakpoint was
established.

offset 1 0o¢ A displacement that is added to the base address to
form the effective memory addresss Default is zero.

-

- . o we -

iay 1 ovi3 This parameter may beé nec pecify whic
overlay the address range appli efault is to
use the loaded overlays in the following order: 1)
overlay currently executingy 2) main overlays 3)

primary overlays 4) secondary overlay.

-
-

- F .
ary o
. D

modude } m:. The CYBIL-CC compilation unit to which line or offset
and proc apply. If it is not specifieds the default
module is used.

Exampies: CB b=1
Clears breakpoint number 1l.

CB tine=17 offset=4

COMPANY PRIVATE



4-14
CDC - ADVANCED SYSTEMS DEVELDOPMENT
09729780
ERS for CYyBIL~CC Intsractive Debuggsr . ~~~~~'”§E!= 2
4.0 CCDBG COMMANDS
4.1.7 CLEAR_BREAKPOINT { CB

Clears breakpoint at 4 words past the word <containing
the first instruction generated by the statement at
line 17.

4.1.8 CLEAR_TRAP | CT

This command clears specified traps or all traps in the
program or part of the »program, Alt types of traps may be
cieared or one type may be specified. If no parameters are
specifieds a warning message will be issued. If the user accepts
the warnings all traps will be cleared,

clear_trap 1 ct {type=<trap_typred>llscope_expr]
{t=<integer>[<..><integer>] }
{<integer>l{<+a><integer>]
{<sep><integer>l<ss><integer>llese)]
[overlay=({<integer>s<integer>)]
{module=<name>] {proc=<named
[e<namedlessl

type: Specifies type of trap to be cleareds Trap_type must be
one of the following.

OVERLAY {1 0OVL
END 3§ E

ABORT | A
INTERRUPT § INT
INSTRUCTION § I
LINE

RJ

XJ

JUMP T S

READ § R

WRITE § W

If no type is specifieds all types are cleared,
NOTE: If trap_type is OVERLAY or LINE, the keyword TYPE
must be specifiedy since OVERLAYs OVL and LINE are also

used as keywords in this command.

scope_expri: This specifies the Jocation or range of locations to
clear traps frome. It must be one of the followings

tine | 1=s<{integer>[<ss>Kinteger>] '
Where integer is a CYBIL-CC 1ine number generated by

COMPANY PRIVATE
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the compiler.

location i Joc=<integer>i<..><integer>]
Wnere integer is an absolute address.

offset | o=<integer>i<ss>€integer>]
Where integer is an address relative to a module.

variable § var=z<{named>
Where name is the identifier of the variables This
Form is used for READ and WRITE type traps.

If the order dependent format is used and no keyword is
giveny line will be assumed.

tt The trap number assigned when the trap was estabilished.

overlay | ovi: This parameter may be necessary to specify which

sverlay the address range applies to, Default is to
use the loaded overlays in the following ordert 1)
overlay currentily executings 2) main overilay, 3}

primary overlays 4) secondary overlay.
NOTE: Qverlay numbers default to decimal on input.,

module ¥ m: The CYBIL-CC compilation wunit to which the {iney
offsety or proc parameter applies. If it is not
specifieds the default module is used.

proc 3 p3 The CYBIL-CC procedure name to which variable applies.
If it is not specifieds the default proc is used.
Nested procs may be referenced in the format
procl.proc2.proc3, where proc3 is the desired
procedure,

Exampless CT type=overlay
Clears ali traps of type overlay in the program.
CT t=instruction 10c=21653{8)..1700{8)

Clears any traps of type INSTRUCTION in the address
range 1653 to 1700
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40129 SET_INTERPRET § SI

Allows the CCDBG wuser to explicitly control the wuse of
interpret mode. Interpret mode is turned on by the SET_INTERPRET
command.,

Interpret mode is also turned on when any trap of types RJ»
XJds» JUMPs WRITE» READs or INSTRUCTION are established,

If a CLEAR_INTERPRET command is subsequently issuedy the traps
are made inoperative until 2 SI command is issuedsy when they
again become operative.

4,1.10 CLEAR_INTERPREYT | CI
Clears interpret mode.

4.2 DISPLAYING _AND_CHANGING PROGRAM_VARIABLES

4e2+1 DISPLAY_VARIABLE i DV

This command displays the values of CYBIL-CL didentifiers in a
format corresponding to their program defined types or in a
memory format specified by the user. Fields of records may be
refarenced u4sing the same notation used in CYBIL-CC {including
pointer notation)s Array slements may be referenced wuysing a
subscript onty if the subsciipt is a constant of the same type as
the array index. Variabtles are not allowed as subscripts.
display_variable | dv [var=<name>]

{format=oct | dec { hexl{modutes<{named]
[proc=<{named>] [.<namedlsassl

variable 3 var? Name of the program variable to display. It will
be displtayed in a format corresponding to its program
defined type., These types and corresponding formats

are?
integer — signed decimal integer
character - ascii character enciosed in single
quotes.
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format 3}

module 1

oroc 3

Example:

ordinal - name composed of ascii characters
boolean - true or Ffalse

pointer - octal digits

set - each element is displavyed as listed aboves

depending. on its defined type.

string - ascii characters enclosed in single
quotes

sequence - octal digits

array — each item is displayed as above)
depending on its defined type.,

record - each fietd is displayed as above
deoending on its defined type.

IfT no wvariable name is specifieds a list of variables
will be displayed. What variables are displayed
depends upon which other parameters are specified. If
var is not specified» and proc iss then all variables
tocal to the specified proc are displayed. If only
module is specified then only variables at the modute
level are displayed. If no parameters are specified,
focal symbols for the current default are displayed.
This may be either procedure Jleve! or module level
depending on the current default value.,

f3 Specifies the format in which to display the
variable. 0One of these three?

oct? Dctal digits followed by (8)
dect Signed decimal integer
hex: Hexadecimal digits followed by {(16)

If this parameter is specifieds it overides the program
defined type format.

m: The CYBIL~-CC compilation unit to which var applies.

If it is not specifieds the default module is used.

pt The CYBIL-CC procedure name to which var appliess If

it is not specifieds the default proc is used. Nested
procedures may be referenced in the format
procl.procl.proc3y where proc3 is the desired
procedures

DV var=i proc=calculate_subscript
Displays variable 1 in format corresponding to its
program defined typea Variable I is in proc

calculate_subscript.
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4,2.2 CHANGE_VARTABLE | CV

This command <changes the memory focations at the address of
the CYBIL-CC identifier. Subscripted references and field
references may be made in the same way as in DISPLAY_VARIABLE.
change_variable § cv vara<name> value=<{expr>

[{module=<name>]) [proc=<named
[ednamed]ees]

variable 1 var: Name of the user variable to change.

1

value 3 v?: The decimaly octal or ascii value to be stored at the
specified variable, The Fformat of the value must match

the type of the yariable {see list under
Display_Variabie)s, For boolean wvariablesy only the
values ‘Ytrue' and ?'false!? are valid. For a set

variables the value specifies an element of the set
that is to be added to or deleted from the set.

module 3§ m: The CYBIL-CC compilation unit to which var applies.
If it is not specifiedy the default module is used.

proc « p3 The CYBIL-CC procedure name to which var applies. If
it is not specifieds the default proc is used. Nested
procedures may be referenced in the format
procl.proc2.proc3s where proc3 is the desired
procedure,

Examplet CV var=x_string value='zero?

Changes variable x_string to the string 2ero. x_string
T - -~ b AP ot woom Al -~ b - -
8D l!! iy L% I ) QU!L MUY T - EERV] Viu\a'

4¢3 DISPLAYING AND _CHANGING MEMORY AND REGISTERS

The DISPLAY_MEMORY, FORWARD and BACKWARD commands maintain a
single default memory address and a default format. After being
set by a DM commandy these wvalues are used by FORWARD and
BACKWARD»s This allows other commands to be wused between any
memory display commands without losing the position or format of
the memory being displayed.s The memory address and format are
updated by each FORWARD,. BACKWARD or DM commands. Specifying a
format type on a FORWARD or BACKWARD command means that format
Wwill be the default until a new format is specified.
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4.3.1 DISPLAY_MEMORY 1 DM

This command displays the contents of a specified number of
Wwords beginning at a specified address.

display_memory § dm {address_expr>
[format=oct | dec §{ adr i hex]
[Lnumlocs=<integer>]
[offset=<integer>limodule=<named>]
{indirect]

address_expr? The address specified by this parameter is known as
the base addresss. Any one of the following forms may
be used.

1ocation ! f1oc=<integer>
Where integer is an absolute address.

fine | 1=<integer>
Where integer is a CYBIL-CC tine number generated by
the compiler.

egs = <{integer>
Where integer is an ECS address.

entrypoint |} e=<{named>
Where name is an entry point didentifier.,

If the order dependent format is used and no keyword is
giveny location wWwill be assumed,

format 3 f: Format. of the memory display. It must be one of the
fatlowing.

octt Octal digits followed by (8)

dect Signed decimal integer

adrt lLower 18 bits are displayed as an address
hex: Hexadecimal digits followed by (156)
DefFault format is oct.

numlocs { n? This specifies the number of memory 1locations to be
referenced. Default is one.

offset § o: A displacement which Is added to the base address to
form the effective memory address. Defaultl is zero.
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module § m: CYBIL-CC compitation unit to which 1line or offset
applies, If it is not specified» the default moduile is
useda.

indirect {1 it This specifies that the display is to be at the
memory location addressed by the contents of the base
address,

Examplet DM e=gdtasoffset=4,f=0ctyn=10

Displays ten words of memory in octal digits beginning
four words after entrypoint cdta.

43,2 FORWARD {1 FW

This command continues the memory displiay forward from the
Jast DMy FORWARD or BACKWARD command. Displays memory starting
Wwith the word folloWwing the last word displayed by the previous
command.

forward § fw numlocs=<{integer>
[format=oct } dec |} adr | hexl

numiocs ¢ n: Specifies the number of memory locations to be
referenceds

format § f: Format of the memory display. It must be one of the
followings

oct: Octal digits followed by (8)

dect Signed decimal integer

adri$ Dispiays iower 18 Dils as an address
hex: Hexadecimal digits followed by {16)

Default value for format is to continde in the same
format as the previous display_memorys forwards or
backward command.

Exampie: FORWARD &

Displays the next 6 words of memory in the same format
as the previous DISPLAY_MEMORY»s FORWARD or BACKWARD.
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4.3.3 BACKWARD 1§ BW

This <command continues the memory display with the section of
memory preceding the current display memory location. It
displays memory from the word preceding the first word dssplayed
by the previous command back n Iocations.

backward § bw numfocs=<integer>
[format=oct | dec ! adr | hex]

numliocs 1§ n: Specifies the number of memory locations to be
referenceds

format § f: Format of the memory display., It must be one of the
following:

oct: Octal digits followed by (8)

dect Signed decimal integer

adrt Displays lower 18 bits as an address
hex? Hexadecimal digits followed by {(16)

Default value for format is to continue in the same
format as the previous display_memorys forwards or
backward command.,

Exampiet BACKWARD 4soct
Displays the four preceding words of memory in octal
format. :

44344 CHANGE_MEMGORY 1 CM

This command changes the contents of the specified memory
ipcationsa

change_memory | c¢n {address_expr>
[module=<name>] [offset=<integer>]
vatue=<expr> inum!ocs=<1nteger)]
findirect]

address_expr? The address specified by this parameter is known as
the base address. Any one of the following forms may
be used,

tocation 1 loc=<integer>
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Where integer is an absolute addresse.

jine |1 1=<integer>
Where intager is a CYBIL-CC line number generated by
the compiler.

entrypoint | e=<name>
Where name is an entry point identifier.

ecs = <integer>
Where integer is an ECS address.

If the order dependent format is used and no keyword is
giveny location is assumed.

module ¥ m: The CYBIL-CC compilation unit to which line applies.

offset | o3 A displacement which is added to the base address to
form the effective memory address. Default is zero.

value } vt The octaly decimals» hexadecimal or ascii value which
is to be stored at the memory address specified.

numiocs 1 nt This specifies the number of memory 1locations to be
changeds Default is one.

indirect ! i: This specifies that the 1ocation to be <changed is
the memory f{ocation addressed by the contents of the
base address.

Examplet (M loc=56270(8) v=1493

2w WV
[V . 4

r
i

€ ™
W N

1493 (note default base is decimal) in octal
£ D7

0
A - n
G S v

443,55 DISPLAY_REGISTERS i DR

This command displays the contents of the machine registers.

display_registers {1 dr Ip t+ FI § La § b { x=I<integer>11]
[format=oct | dec § adr } hex]
[indirect]

p ¥ F1 4 a 3 b3 xt This specifies which type of register is to
be displayede The number for as» by of xs indicates
which register number to display. If no register
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number is specifiedy all of the specified type will be
displayed, If the parameter is omitteds all 24 Ay, B,
and X registers will be displayed.

format § f3 Format of the register display. It must be one of
the following:

octs Octal digits followed by (8)

dec: Signed decimal integer

adr: Displays the lower 18 bits as an address
nex: Hexadecimal digits followed by (16)

Default value of format is octat for asy by and x
registerss and address for p and fl registers.

indirect 1 i: This specifiess if gquoteds that the display is to
be at the memory location addressed by the contents of
the register,

Example: DR b

Displays all b registers in octal format.
4e3¢6 CHANGE_REGISTERS | CR
This command changes the contents of the machine registers.

change_registers { cr a 1+ b1 x=<{integer>
value=<expr> lindirect]

a2 3 b 1 x3 This specifies which type of register is ¢to b
B e | Tie N o~~~ o m 2 mm bl wmomee Ak PP T F .
CRER-SERTEVENE 2 111 111 L YT IMCLET LI CTD L F CYIDLTHY IRRVELETVE 51 LV
be changed.

value § v2 This is the octals decimals hexadecimal or ascii value
to be stored in the register.

indirect 1§ i3 This specifiess if quoted, that the value is to be
stored at the memory jocation addressed by the contents
of the register.

Example: CR x=6 v=1236(8)

Places the vatue 1236 {octal) in register x6.
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4.4 DEBUGGER_SCL_PROCEDURES

A debugger SCL procedure is a named sequence of CCDBG commands
that is established within the CCDBG environment, Any desired
CCDBG command seguence c¢an be established as a debuger SCL
procedures Procedures can be invoked either from within some
other procedure or from the terminal when in interactive command
input modey, by issuing a READ command referencing the name of the
defined procedure.

4.4.1 SET_PROCEDURE 1 SP

This command establishes a debugger SCL procedure.

set_procedure | sp procedure=<name> [<collect><enli;>
[<command_statement><eoli;>]eaasl
{gollect_end>

procedure § pr: The identifier assigned to this sequence of CCDBG
commands s

collect § c3 Activates <coliect mode, This parameter is not
necessary to establish a procedures but is included in
the syntax for compatibility with SET_TRAP and
SET_BREAKPDINT commands.

command_statementss CCDBG commands which make up the body of the
procedure., They are checked for syntax but not
executed at this time.

Amb oA
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133
required.,

Exampile: SET_PROCEDURE procedure=newid; DR b=53 DV var=x3dv y;
PA; ce

Creates a procedure named newid which contains several
commands .
4.4.2 DISPLAY_PROCEDURE 1§ DP
This command displays the commands that make up the specified
procedures If no procedure identifier is specified, the names of
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4.0 CCDBG COMMANDS
4.4.2 DISPLAY_PROCEDURE § DP

all existing debugger SCL procedures are displayed.

display_procedure { dp I[procedure=<{name> 1}
{<name>[<sepd<namedlsess)]

procedure 1 prt The identifier of the procedure to be displayed,
as specified in the SET_PROCEDURE command.

Examplet ODP procedure=newid

Displays the debugger SCL procedure named newid.

4.4+3 SAVE_PROCEDURE 1§ SAVEP

This command copies specified procedure definitions to a local
file., If no procedures are specifieds all debugger SCL
procedures are copied to the file,

save_procedure ! savep file=<name> [procedure=<{named> !}
{<named>[<sep><name>lass)l]

file } f3: The name of the file the procedure is to be saved one.
procedure { pr: The identifier of the group to be saved.
Exampie: SAVEP procedure=newid f=saveid

Saves procedure named newid on file saveid.

444 CLEAR_PROCEDURE | CP

This command removes specified debugger SCL procedure
definitionss If no procedure is specified» a warning message Is
issueds and iif the wuser accepts the warnings all debugger SCL
procedures are cleared,

clear_procedure 1 cp [procedure=<{named> i
{<name>[<{sep>{named>lsss)]

procedure § prt The iddentifier of the procedure to clear, as
specified on the SET_PROCEDURE command.

Example: (P procedure=newid
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Clears debugger SCL procedure newid,

4.5 DEBUGGER_SCL_PROCEDURE _COMMANDS

A procedure is a set of CCDBG commands established as a
debugger SCL oprocedure. Once initiateds the commands in a
procedure execute automatically.

Any CCDBG command may be used in a procedure, Most of the
following commandss howevers are particularly designed for use in
a procedure.

4+5+.1 PAUSE 1 PA

This command temporarily suspends the automatic execution of
the current CCDBG procedure and enters interactive modes, allowing
CLDBG commands to be entered from the terminal.

On the occurrence of the first PAUSE command in a procedure
body of a trap or breakpoints the appropriate trap or breakpoint
report is issued prior to entering interactive mode.
pause 1 pa [text=t[<asciidD]lase?]

text | I3 Message text to be issued when pause is executed. The
text may be any string of characters. It is delimited
by a pair of apostrophes {(*). Apostrophes #ithin the
text are indicated by two consecutive occurrences of
the character,

Example: PAUSE text=*'x3 is new value of I?
4.5.2 MESSAGE i ME
This command issues a designated message to the users terminal

during a procedure execution.

message 1 me {text=1"[<asCiidlesel]

text 1 3 Message text to be issued when the command is
executeds The text may be any string of characterse.
It is delimited by a pair of  apostrophes {1'),
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Apostrophes within the text are indicated by two
consecutive occurrences of the character.

Exampl es MESSAGE 'Variable XYZ has been modified?
4493 GO

This command causes an exit from the current debugger SCL
procedure or interactive mode and a resumption of suspended
processing. The current debugger SCL procedure may have been
invoked by a ready in which case the processing will be resumed
Wwith the statement following the read.

If the 60 command is issued from a breakpoint or trap bodys
program execution is resumeds In this tast casey GO is identical
to the Execute command. Resumption of program execution can be
specified via the optional address parameter.

go [address_exprlloffset=<Cinteger>]

address_expr: Address at which execution is to resume. It is not
possible to resume execution in a different modutle or
procedure, Address_expr may be any of the foliowing:

line § 1=<£integer>
Where integer is the CYBIL-CC line number generated
by the compiler.,

focation § loc=<integer>
Where integer is an absojute address.
P R R N N . £l ~ - 7 -~
Sl YU ITL < - Ny
Where name is an

=

\Y4

i

ame
entry point identifier.

If no keyword is given For address_exprs line will be
assumed.

offset | 0% A displacement added to the base address specified by
address_expr.

Example: GO line=4%2 offset=3
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44504 SKIPIF §+ S

This command conditionally skips the following command when
the specified relation is satisfied.
skipif | s <value_1><&relationddvalue_2>

value_1 1 vi: An integer expression, It may include CCDBG
variablesy but not program variabies.

relation: One of the followings

= Equal
< Not equal
< Less than
<= Less than or egual
>= Greater than or equal
> Greater than
value_2 § v2: An integer expression, It may include CCDBG

variabless but not program variables.

Example: SKIPIF #V1 < 20
Skips next command if the value of CCDBG variabie ¥V1
is less than 20.

4.5.5 LABEL | LA

s command def

1 1
Auro whorno i+ n
- YE 18 N A ' 4

i~

(e R ]

h nes an identifier for the focation in the
2 CCUrS.

13~

pre ur

Labels are local to the procedure in which they occurs No
check is made for duplicate labeis.

fabel | 12 name={name>
name § n: Identifier to be used for this location.
Examplet LABEL n=b101i3

Establishes label B10OL3 at the current location in the
procedure.
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6 6070

his command transfers control to the specified label within a
edure. Control can be transferred ejither Fforwards or
Wwardsa Search is forwardsy end arounds wuntil the first
rrence of the label is found.

label=<name>

i i 1233 Identifier of 1location to which control is
transferred.

ple: GOTO blOI3

Transfers control to the 1ocation of 1abel B10L3

7 READ § R

his command is used in three different ways?

To process CCDBG commands stored or modified by some facility
not provided by CCDOBG itself (e.g.s» the editor),

To reconstitute breakpoints traps and debugger SCL procedure
definitions previousiy SAVEd on a file,

To invoke a debugger SCL procedure.

£l

i r file 3 procedure = <named

! f: Name of Ffile containing coemmands ¢

k ”~ ar
H iR < =

o} cxecuted.
edure § pr: Name of procedure to be executed.
plest READ f=bpfile

Re—-establishes breakpoint definitions saved on
BPFILE,.

READ procedure=nenid

Initiates processing of procedure NEWID.
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4.6 ADDITIONAL_INTERACTIVE MDDE_COMMANDS

.61 EXECUTE 1 EX

This command starts or resumes program execution. Program
execution is initiated at the next instructiony or at the wuser
specified addresss This command differs from the GO command when
there are higher levels of CCDBG commandse 60 transfers control
to the next higher level of CCDBG commandss EXECUTE bypasses atl
CCDBG commands to resume program execution,

execute § ex {address_expr] [offset=<{integer>]

address_expr: An address at which execution is to resume, It is
not possible to resume execution in another module or
procedures, It may be any of the following:

line § 1=<integer>
Where integer is the CYBIL-CC line number generated
by the compiler.,

location 1 loc=<integer>
Where integer is an absolute address.

entrypoint 1 e = <{npamed>
Where name is an entry point identifier.

If no keyword is given for address_expry line will be
assumed,

P - » A A3 mm b o e o IS P R R L N R " U PP R
U1 i >eL s Us A Uidplagoentl ddUtd LU LT UADE AUWUT €O

Example: EX 146

Resume execution at 1line 146 relative to the current
executing module.

4.6.2 TRACEBACK { T8

This command produces a Jlist of CYBIL-CC procedure namessy
beginning with the currently executing CYBIL-CC procedure and
moving backward through successive levels,

COMPANY PRIVATE



4-31
CDC - ADVANCED SYSTEMS DEVELOPMENT
09729780
ERS for CYBIL~CC Interactive Debugger REV: D
4,0 CCDBG COMMANDS
4.6.2 TRACEBACK § T8

e F A N AR R AL ELENEELLEESESELELELEEESFNEEEESEENELESESEEFEELSELESESELEREELELEESSLEREE LN ]

traceback § tb [entrypoint=<name>]
entrypoint i es If a non-CYBIL-CC routine has multiple
entrypointsy this parameter specifies at which

entrypoint to start the traceback.
Example: TR

Lists all calls beginning with the most recent and
going backward as far as possible.

4.6.3 MOVE 1 M

This command moves values from one address range to some other
address range or locations The action taken depends on whether
either the source or destination parameter is a range
specification,

If the source or destination is a range specifications the
numlocs parameter is ignored even if present and enough words are
moved from the source to fill the destination range. If the
source range is smaller than the destination ranges the words are
moved repeatedly until the destination range is filled. If the
source range is largers only as many words as are needed are
moved,

If neither the source nor destination is a range
specification, the numlocs parameter determines the number of
Wwords to move.

move § m

s
) O

=
b e |

[
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e
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r tination_expr
i er>3

-
~
A

source_expr: Address or address range expression from which to
move valuess.s Must have one of the following forms:

source_line } sl=<integer>{<..><integer>]
Where integer is a CYBIL-CC line number generated by
the compiler.

source_offset | so=<{integer>i<..><integer>]
Where integer is an address reiative to a module.,

source_location i sloc=<integer>l<s+><integer>]
Where integer is an absolute address.,
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If a keyword is not specifieds source_1location is
assumed,

destination_exprt Address or address range expression to which
values are to be movede Must have one of the following
forms:
destination_line 3 dl=<integer>i<..>{integer>]
Where integer is a CYBIL-CC line number generated by
the compiler,

destination_offset | do=<integer>i<K..><integer>]
Where integer is an address relative to a module.

destination_focation 1 dloc=<integer>[<..><integer>]
Where integer is an absolute addresse.

If a keyword is not specifieds destination_Jlocation is
assumed.

numlocs | n3 Number of words to be moved if neither the source
nor the destination 1is an address range. Default is
ONCas

Example: MOVE sioc=112(8)..120(8) dloc=142(8)..150(8)
Moves 7 words beginning at 112{octal) to a 7 word field

beginning at location 142{octal), all addresses are
absolute.

4+H5+4 HELP | H

This command can providé immediate assistance to a terminal
yser about CCDBG features. It acts as a selectively accessed
on=iine information summary.
helip } h [{subject> { <command_named]
<syh ject>: One of the permissible subject categdries.
{command_name>: A CCDBG command identifier or abbreviation,

If no parameter is specified, thé subject index is fisteds

This dispiays all the permissible subject catagories that may be
entered as parameters to helpa.
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4.0 CCDBG COMMANDS
baH604 HELP 1 H

Example: HELP cmds (lists all CCDBG command identifiers)
.65 SAVE_ALL § SAVEA

This command saves all traps breakpoint and debugger SCL
procedure definitions.

save_all § savea fite=<{named>

file 1 fi The name of a 1local file on which to save the
environment.

Example: SAVEA»bigfile
4.H6.6 CHECKPOINT § CK

This command aflows a user to save the CCDBG information
necessary to return to the debug session at a later time.

CHECKPOINT saves the current CCDBG environment {(breakpoint,
trapy and debugger SCL procedure definitions)s and current status
{interpret and veto mode settings)s output options, default
modules, default procs CCDBG variables and tabiless and the wuser
program images on a file,

Restoration of CCDBG to its statuss environment, and user

program image is done by issuing the system command DEBUG(RESUME,
filename) .

gint | ok fitoa=4{name>

file §{ f: The name of a local file on which the CCDBG environment
#witil be saved,

Examplet CHECKPOINT f=sf

4647 QUIT

This command terminates a LCDBG session.

quit Lnormal § abort]
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normal: Terminate normalliy. This is the default if no parameter
is specified.

abort: Causes an abort type of termination to occur. This allows
abort processing if CCDBG is being used in a batch jobs
or from a procedure file,

4.7 CCDBG_ENVIRONMENT COMMANDS

4.7.1 SET_VETO 1 SVE

This command provides a method of CCDBG sequence operation
that combines the automatic and interactive modes., When veto
mode is ons each command in a CCDBG sequence is displayed before
it is executed. The user is given temporary control at this
point. The user may allow the command to be executeds skip it»
or replace it with one or more new commands.,

set_veto | sve
4,72 CLEAR_VETO § CVE
This command terminates yeto mode.
4.7+3 SET_DUTPUT 1+ S8
This command allows the user to control the kinds of CCDBG
output that are written to the standard output Ffile,
set_output § so fo=<options>
1ot List optionsy any of the following:
Error messages
Warning messages
Debug output produced by command execution
Informative messages
Read command sequence {(group or Ffile) when read

Body sequence when it occurs {trap or breakpoint)
Terminal or standard input file echo

(™ M B L = - ¢
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The default options when the list is omitted are
2oWsdsis If e is omittedy an auxiliary file must be
defined with the e option specified,

Examplet 50 lo={eswsi)
4,7.4 SET_AUXILIARY § SAUX

This command allows a user to define an optional auxiliary
output file and controi the kinds of output that are written to
it.

set_auxiliary 1 saux file=<{name> l1o=<options>
file | f: Name of the Ffile to be the auxiliary output file.

1o List options. These define what is to go on the file. Any
of the following:

Error messages

Warning messages

Debug output produced by command execution
Informative messages

Read command sequence {group or file) when read
Body seguence when it occurs {trap or breakpoint)
Terminal or standard input file echo

“r U e X

Example: SAUX f=pxidaux lo={dsr)
447+.5 CLEAR_AUXILIARY ! CAUX

Closes the current auxiliary file and clears a1l the auxiliary
options.

4.7.5 DISPLAY_MAP | DMAP

This command displays load map information relating to modules
entry points, and overlays.,
display_map i1 dmap {moduie=<named>]
{overlay={<integer>s<integer>)]
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module ¥ m3 A CYBIL-CC compilation wunit. If a module is
specifieds 1its originsy length and all entry points
contained in it are displayed.

overtay § ovis If an overlay is specifieds the names of all
modules in the overlay are listed,

If no paramefter is specified in a non_overlay environment, the
names of all modules are 1listed. In an overiay environmenty
designations of overlays are listed.

Example: DMAP m=adapt

Displays 1oader information about module adapt.

4277 DISPLAY_DEFAULTS ¢ DD

This command displays the current default value for modute and
DrocC.

47-8 DISPLAY_STATUS § DS

This command dispiays information to help the wuser determine
the current state of the debug session,
display_status i ds

The following information is displayed.

The lggaticn of the trap or breskpoint currentiy
honoreds or the 1location of wuser program abort or
interrupt to be displayed.

The overiay numbers currently in core and their

addressess
The current terminal output options.

The name of the current auxiliary output file and the
current auxiliary output options.

The current state of veto mode {on or off).
The current state of interpret mode {on or off),
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The number of breakpointss trapss and groups currentiy
defined.

4.7.9 CHANGE_DEFAULTS § €D

This command aillows the user to change the default values of
module and proc to new identifiers.

change_defaults | cd [modules<name>]
{proc=<named>] [<.namedl...]
{overlay={<integer>s<integer>)]

module § m: This parameter changes the default module from the
specified module.

proc 1 pt This parameter changes the default proc to the
specified proc.

1

overlay | ovi: Overlay which contains the new default module or
ProcCas

Examples CD m=zcimtay

Changes default module to the module with alias
zcimtay.
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5.1 DIAGNOSTIC MESSAGES

Diagnostic messages issued by CCDBG are listed helow. These
messages are issues in one of the following forms:

*ERROR -~ message text
?

*CMD -~ (command text) *ERROR -~ message text
?

L

When in collect modes some errorss such as those involving
invalid syntaxy are detected and reported prior to being
collecteds thus allowing them to be corrected at that time.
Other errors are not detected until execution of the command is
attempted.

Message Significance and Action

ADDRESS IN 60O or EXECUTE has been supplied with a location

ECS/7LCM parameter that is an ECS or LCM address. If sup-
plieds the address must be one in central memory.
ACTION: Coarrect and reenter.

ADDRESS IN A specified symbolic address imp!ies one contained

UNLOADED in an overlay not currently loaded,

QVERLAY

ACTION: Confine symbolic addresses to those in
currently loaded overlays.

ADDRESS An address reference is to a location in DBUG,

JQUTSIDE beyond the first 1008 (approximately) locationss

USER AREA or beyond the user field length. These Jocations
are inaccessible to the user.

ACTION: Reenter with an ajtowable address.
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BAD INDEX Internal error.
TYPE i
ACTION: Submit PSR.
3AD A variable of type ordinal contains an
ODRDINAL undefined value,
VALUE
ACTION: None.
BAD SYMBOL Internal error.
TYPE i
ACTION: Submit PSR
CANNDOT The CHANGE_VARIABLE command can only change the
CHANGE value of simple variabless such as fields of
VALUE OF records or elements of arrayss
ENTIRE
RECORD OR
ARRAY ;
ACTION: Reenter with subscript or field notation.
CANNDT Internal error.
EVALUATE
VARIABLE
TYPE i
ACTION: Submit PSR,
DEBUG An error in Debug is preventing further pro-
INTERNAL cessings Debug must be aborteds The program
ERRIR being debugged could have damaged a portion of DBUG.
ACTIDN: Try a new Debug session with all execution
parformed in interpret modes, which protects
DRUG, code.
ERROR Completing the current SET OUTPUT, SET
MESSAGES AUXILIARYs CLEAR QUTPUT» or CLEAR
MAY NOT BE AUXILIARY command results in no fFile being
SUPPRESSED designated to receive error messages.

ACTION: Assign file options consistent with this

restriction.
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EXECUTION The address specified is outside the current
ADDRESS procedures and execution of the command would
OQUTSIDE invalidate the stacka
CURRENT
PROCEDURE
ACTION: Correct and reenter.
INVALID An illegal descriptor word was found for
DESCRIPTOR an adaptable array.
WORD FOR
ADAPTABLE
ARRAY
ACTIONS Use a write trap on the pointer to find the
point where the descriptor is destroyed.
INVALID A breakpoint has been supplied with an invalid
FIRST, fregquency parameter,
LAST DR
STEP VALUE
ACTION: Check that all such parameters are
positive. Check that LAST is not iess than
FIRST. Reenter with corrected values.
First is timited to 2625143, Step is
Jimited to 4095.
INVALID The vajue input is not a valid value for this
ORDINAL variable.
VALUE x
ACTION: Correct value and reenter.
INVALID The supplied HELP parameter is invatid,.
PARAMETER
XX X X
ACTION: Enter HELDP for 3 1ist of yalid parameterss
Reenter the HELP command with a valid
parameter.
INVALID Value type for a variable or subscript
VALUE does not match the value inputa
SPECIFIED
FOR
VARIABLE
oF TYPE x

ACTION? Verify variable type and reenter

format.

in proper
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INTERNAL Internal error.,
ERROR -
STACK
UNDERFLOW
ACTION: Submit PSR,
INTERNAL Too many levels of record and array declarations
ERROR =- exist in the variabie to altlow CCDBG to
SYMBOL T0OO display it,
COMPLEX
ACTION: Display portions of the record.
INVALID An overlay trap qualifier other than an overlay
QUALIFIER designation was specified in a SET TRAP»
FOR LIST TRAP, CLEAR TRAPs or SAVE TRAP
OQVERLAY command.,
TRAPS
ACTION: Correct and reenter.
INVALID A SET_TRAP command has an invalid trap type
TRAP TYPE parameter value.
X XX X
ACTION: Reenter with a valid trap type.
LINE An attempt was made to reference a dine number
NUMBERS in an e2xplicitly named or default module
NOT other than a program
AVAILABLE compiled with the DEBUG option.
ACTION: Check the home program.
N3O DEFAULY A command has been entered that requires a module
MODULE specification» no module was specifiedy and no
defsult modulec is established.
ACTION: Define a default module or reenter command
with module specified,
NO ENTRY A reference has been made to an entry point
POINT xxx name xxxx which does nost exist; or if an overlay
qualifier has been suppliedy it is not in that
overlay.
ACTION: Check spelling or overlay qualifier; correct

and reentera.
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NO FILE BR The file or debugger SCL procedure named in a
PROCEDURE READ parameter does not exist.
XXXX
ACTION: Check spelling; check to see if the file is
logically connected to the Jjob.
NO LABEL A GOTD command has referenced a {fabel which
XX XX does not exist in the current Debug command
sequence,
ACTION: Correct the Debug sequence accordingly.
NO MODULE A reference has been made to a module xxxXx
XXX X which does not exist; or if an overlay qualifier is
suppliads the module is not in that overlay.
Remember that modufe is a 1 - 7 character name.,
ACTION: Correct and reenter,
NO An overlay reference has been made in a nonoverlay
OVERLAYS environment. This error is detected at colliect time
if it occurs in a debugger S{L procedurey or if a
specific overlay is referenced.
ACTION: Confine Debug commands and address
qualifiers to those acceptable in a
nonoverlay environment,
ND OVERLAY The specified overlay does not existe DISPLAY_MAP
{xxxx) indicates all existing overiays.
ACTION: Reenter with the corrected overiay
designation.
NO An attempt was made to reference a CYBIL-CC
VARIABLE variabie xxxx. No such variable exists in the
XX XX referenced or default module or the variable was not
used,
ACTIDON: Check spelling and the home programs
NON - Field is not defined in current recorde.
EXISTENT
FIELD xxxx

ACTION: Correct and reenter.
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NOT IN A COLLECT_END command has been entered when
COLLECT not in collect mode.
MODE -
COLLECT_END
IGNORED

ACTIONS: None,
DPTION An invalid option code was specified in the
CODE MUST option list of a SET_DUTPUY or SET_AUXILIARY
BE By Dy command.
Ey I» Ry
Ty OR ¥

ACTION: Reenter with all valid option codes.
POINTER A debug command has attempted to evaluate
VARIABLE a pointer variable that has not been set.
NOT
INITIALIZED

ACTION® None.

PROC xxxx TRACEBACK cannot proceed because the
NOT CALLED specified procedure has never been called.

ACTION: Enter another command.

PROC xxxx Automatic varjiables are not available

NOT IN because the procedure is not active.
STACK
ACTIDN: None.,
PROGRAM An attempt has been made with either GO or
HAS EXECUTE to continue program execution from

COMPLETED the point where program termination has been

reacheds

ACTION? Reenter specifying some other execution
addressess or issue QUIT,

RECURSIVE The debugger SCL procedure or file named in
READ OF the current READ parameter is a nested
XX XX procedure or the current sequence,

ACTION: Redesign sequence logic to avoid this
situation.
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RELATIVE A module offset is equal to or greater than its
ADDRESS lengths, DISPLAY_MAP gives the program lengthe.
OQUTSIDE

BLOCK

ACTION: Check for the missing octal suffix (8) on
the offset value if octal was intended.,
Correct and reenter.

RESPONSE In response to an errory warnings vetoy or
QUALIFIER interrupt of a Debug sequence» a response keyword
MUST BE has been followed by text beginning with other
LINE 0OR than LINEs» SEQ or ; {semi-colon),

SEQ

ACTION:® Enter any desired valid response.

SPECIFIED The given value is not in the specified set.
VALUE NOT

IN SET
ACTION: Correct and reenter.
STACK An invalid stack pointer has been found.
POINTER
QUTSIDE
USER AREA

ACTION: None.

SUBSCRIPT A field of a record was specified after

REQUIRED an array field in a variable entry
AFTER without specifing a subscript.,
ARRAY xxxx

ACTION: Correct and reenter.

-

SUBSCRIPT A subscript value has been specified that is
outsi

VALUE i

itside the range fTor the arvays
BuUT OF
RANGE

ACTION: Correct and reenter.,
SYMBQOL Internal error.
NUMBER i
NOT FOUND

ACTION: Submit PSR,
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51 DIAGNOSTIC MESSAGES

SYMBOL Internal error.
WITH
RELOCATION
TYPE i
NOT
ACCESSABLE :
ACTION: Submit PSR,
SYNTAX Command with keywords added is too long
ERROR - for buffer.
COMMAND
TOO LONG
ACTION: Break command up if possible so fewer
parameters are needed.,
SYNTAX A DISPLAY_MEMORY command has not been
ERRQR =~ entered,
DISPLAY_
MEMORY
MUST
PRECEDE
FORWARD 0OR
BACKWARD
ACTION: Enter a DISPLAY_MEMORY before doing FORWARD
or BACKWARD.,.
SYNTAX The parameter specified in the message has
ERROR - been given more that one value.
DOUBLY
DEFINED
PARAMETER
ACTION: Correct syntax and reenter.
SYNTAX An incorvect parameter type was Tounds
ERROR -~ The message tells what was expected and what
EXPECTING was found for the specified parameter,
ACTION: Correct syntax and reentere.
SYNTAX Either the address parameters are not
ERROR - alliowed together {iey proc and location)
IMPROPERLY or another parameter is needed with
QUALIFIED them {iey moduie must be supplied
ADDRESS when proc and overlay arel.

ACTION: Check syntaxs correct and reenter.
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SYNTAX The syntax described by the message is iltlegal,
ERROR -
INVALID
ACTION: Correct syntax and reenter,
SYNTAX An arithmetic operation has caused the integer
ERROR - to become too large.
INTEGER
QVERFLOW
ACTION: Check numeric parameters. If problenm
persistssy submit PSR,
SYNTAX The value entered is too larges
ERROR -
INTEGER
TOO LARGE v
ACTION: Correct and reenter.
SYNTAX The specified parameter must be entered for
ERROR =~ this command.
REQUIRED
PARAMETER
MISSING
ACTION: Reenter command specifying the required
parameter.
SYNTAX String exceeds maximum allowable length,.
ERROR -
STRING
OVERFLOW
ACTION: Correct and reenter.,
SYNTAX CCDBG internal tables are filled,
ERRDR =
TABLE
OVERFLOW
ACTION? Submit PSR,
SYNTAX Not enough of the specified item were input.
ERRQR =~
T0D FEWY
ACTION: Correct and reenter.
SYNTAX Too many of the specified item were input.
ERROR -
703 MANY

ACTION: Correct and reenter.
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SYNTAX
ERROR =
UNBALANCED

SYNTAX
ERROR -
UNKNDOWN
KEYWORD

SYNTAX
ERRQOR -
VALUE DUT
OF RANGE

SYNTAX
ERROR =
VALUE
RANGE NOT
ALLOWED

TOO MANY
BREAKPOINTS

TO00 MANY
PROCEDURES

TOO MANY
NESTED
COMMAND
SEQUENCES

Parenthesis or brackets are not matched.

ACTION: Correct and reenter.

The specified keyword is not valid for

this command.

ACTION: Check syntaxs correct and reenter.
Parameter value is not within

allowable range.

ACTION: Check syntaxsy correct and reenter.

A value range was specified for a
parameter that cannot have a range.

ACTION: Check syntaxs correct and reenter.

The number of breakpoints has reached the maxi-
mum al lowed.

ACTIDONS: One or more existing breakpoints must be
cleared before any new ones can be set.

The number of debugger SCL procedures has
reached the maximum allowed,

ACTIDN: One or more existing groups must be cieared
before any new ones can be set.,

The number of nested debugger SCL procedures has
reached the maximum allowed. A READ or PAUSE
command is not allowed until the current
procedure is terminated and the previous
procedure is resumed.

ACTIDN: Enter G0 to resume the previous sequence
immediately.
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TOO MANY The TRACEBACK output has reached its built—in
TRACE feasibility 1imit. Program 1ogic flow could
LEVELS have errorse.
ACTION: Correct and reenter.
T00 MANY The number of traps has reached the maximum
TRAPS allioned.
ACTION: Clear one or more existing traps before
setting new ones.
UNKNOWN The command text does not contain a syntactically
COMMAND recognizable command names If this error occurs
in a debugger SCL procedure, it is detected at
collect time.s HELP CMDS list all vatid
command namesas
ACTIONS Check spelling. Reenter a valtid command.
VARIABLE The referenced variabte in an explicitly named or
NAMES NOT default module must be in a CYBIL~-CC program
AVAILABLE compiled with the DEBUG optiona
ACTION: Check the home program.
xxxx IS A subscript is incliuded in a variable
NOT AN declaration for a variabie that is not
ARRAY type array.
VARIABLE
ACTION: Correct and reenter.,
xxxx IS A pointer symbo! (™) has been used in a
NOT A variable declaration for 3 yariables that
POINTER is not type pointer.
VARIABLE
ACTION: Correct and reenter.
xxxx IS A field name has been specified for a
NOT A yariable that cannot have fields.,
RECORD BR
ARRAY OF
RECORDS

ACTION: Correct and reenter.
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5.2 WARNING _MESJAGES

Warning messages issued by C(CDBG are listed befows. These
messages have one of the following forms?

*WARN - message text
OK?

¥*CMD - (command text) *WARN -~ message text
0K?

These messages indicate by their wording the action that is
taken if the user responds wWwith a positive acknowledgement (YES,
ACLCEPTy or DBK).

darning messages can be suppressed by issuing a SET OQOUTPUT
command that does not include the W parameter in its option
lists. The action indicated in the message automatically occurs.
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Message
ADAPTABLE STRING
LENGTH WILL INCREASE
FROM 1 TO i

Significance

|

- -

This CHANGE_VARIABLE command will
iengthen the adaptable string variable,
and possibly overwrite other data.

ADDRESS RANGE WILL
BE TRUNCATED

An address range for CHANGE», DISPLAY,

or MOVE extends beyond the user field
length or into DBUGs beyond the first 100
{approximately) locations.

ALL WILL BE CLEARED A CLEAR_TRAP, CLEAR_BREAKPOINT, or
CLEAR_PROCEDURE command has been issued
With no parameterss

BREAKPOINT WILL BE
SET AT ENTRY PDINT

This warning is issued only if the
specified address is an entry pointy but
was not specified as such in a
SET_BREAKPOINT command.

EXISTING AUXILIARY
FILE WILL BE
CLOSED

A SET_AUXILIARY command has been issued
which specifies a file name different
from that of the existing auxiliary
file,

EXISTING BREAKPOINT
WILL BE REDEFINED

An attempt is being made to set a
breakpoint where one already exists. A
positive acknowledgement causes the new
definition to oyerride the old one.

EXISTING THECKPOINT
FILE WILL BE
OVERWRITTEN

A CHECKPOINT command has been issued
giving an existing file name.,

PROCEDURE xxx WILL
BE REDEFINED

The name supplied in a SET_PROCEDURE
command is that of a currently existing
PROCEDURE. A positive acknowledgement
causes the new definition to override the
old one.,

LINE STARTS 1IN
PARCEL 3. BKPT SET
IN NEXT WORD.

One 15 bit instruction for this line
of the program will be executed before
breakpoint is honored.

LINE n NOT
EXECUTABLE - LINE m
WILL BE USED

The specified 1ine number is not
executable or is nonexistent. A positive
acknowledgement causes line m to be used
instead.
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PERMANENT CHECKPOINT
FILE WILL BE
RETURNED

A CHECKPOINT command has been issued
while a permanent suspend file exists
without write or modify accesse

TRAP #ny types
quatifiersy WILL
BE CLEARED

A pending SET_TRAP command has a scope
which overlays the scope of an existing
trap of the same type. A positive
acknowledgement CLEARS trap #n.

——— — -

M e B N G W we

|
i
+

5+2¢1 INFORMATIVE MESSAGES

Informative messages issued by CCDBG are listed below. These
messages have the form:

message text

Informative messages indicate the following?: <changes in the
status of CLDBGs» changes in the status of commands that process a
listy commands which confirm specific actions takens when a list
element cannot be processedy and when there is no action to be
taken.

After the informative message is issueds CCDBG does not pause
for a responses except when the message announces the start or
resumption of a CCDBG sessions. Any remaining elements in a list
are processed after reporting a 1list element that cannot be
processed. :
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Significance
After the program to be debugged has
been 1oadeds this message is issued when
CCDBG receives control., An initial set
of traps and/or breakpoints should be
established at this point before starting
program executions.

Message
CYBIL-CC INTERACTIVE
DEBUG

CY3IL-CC INTERACTIVE
DEBUG RESTARTED

A CCDBG session has been resumed from

the point where it was checkpointeds The
system command statement DEBUG
{RESUMEsfilename) has been entered
Following the issue of a CHECKPOINT
command.,

CYBIL MODULE
NEXT», STACK POINTER
ASSUMED IN REG B2

Previous modules in a traceback have not
been CYBIL~-CC modules, Continued
traceback is possible only if register B2
stitl contains a valid stack pointer.,
DEBUG ABORTED This message is issued in response to
QUIT ABORT; it appears in the dayfile as
wetl,

DEBUG TERMINATED This message is issued in response to
QUIT or QUIT NORMAL; it appears in the
dayfile as well.

END COLLECT Sufficient collect_end commands have been
encountered to reduce the collect level
to zeros thus ending collect mode.
Interactive command mode is resumed;
entered commands are immediately
executed.

IN COLLECT MODE
{(» LEVEL n)

This message occurs when the user
receives CLCDBG control in coliect mode;
this was not the case when the user last
had controls. Any subseguent commands
entered will no longer be executed
immediatetys but will be checked for
syntax and collected into a debugger SCL
procedure for future execution. Level n
is included in the message iF a3 nested
coliect is in effect (n is greater than
one)s To end cotlect modes n coltect_end
~commands are required.
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INTERRUPT IGNQORED

INTERRUPTED

INTERPRET MODE
TURNED OFF:

INTERPRET MODE
TURNED ON

NO BREAKPIINT xxxx

N3 BREAKPIINT #n

N3 BREAKPOINTS

—— - —— - ———— " . 7~
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CCDBG was already in interactive command
mode when a terminal interrupt occurred.
Since the purpose of a terminal interrupt
is to place CCDBG in interactive modey
the interrupt is dignored.

A terminal interrupt has occurred while a
debugger SCL procedure or a command which
takes a list as a parameter was
executing.

As a result of clearing one or more
trapss no traps remain that require
interpret mode to be on. Subsequent
program execution will be by direct
execuftion of the machine instructions.

A SET_TRAP command has been issued with

a trap type that requires interpret mode
of program executions ands currentiy,
interpret mode is off. Subsequent
program execution will be by interpreting
at!l machine instructions.

A reguest has been made to DISPLAY,
CLEARs or SAVE a breakpoint at location
xXxxs No such breakpoint exists. Any
remaining list elements are processed.

A reguest has been made to DISPLAY,
CLEARy or SAVE a breakpoint #n which does
not exists Any remaining list elements
are processeds

There are no breakpoints to DISPLAY»
CLEAR» or SAVE.

-
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- -

Message

—— —— — —

N3 PROCEDURE xxxx

Significance
A request has been made to DISPLAY,
CLEARy or SAVE a debugger SCL procedure
xxxx which does not exist. Any remaining
}ist elements are processed.

There are no debugger SCL procedufes to
DISPLAY» CLEAR, or SAVE.

NO PROCEDURES

NO xxxx TRAP yyyy A request has been made to DISPLAY,
CLEARy or SAVE a user-defined trap of
type xxxx with scope yyyys. No such trap
existse Any remaining list elements are

processed.

N3O TRAP #n A request has been made to DISPLAY,
CLEARy or SAVE a user-defined trap #n
Wwhich does not existe Any remaining list
elements are processed,

N3J TRAPS There are no user—defined traps to

DISPLAYy CLEARs or SAVE. Note that the
three default traps: END» ABORT, and
INTERRUPT are never displayedy cleared or
saved.

PAUSE IGNORED FROM This mesage results from entering

TERMINAL PAUSE while in interactive (non-collect)
mode.
TIME LIMIT A time limit interrupt has occurred while

either the program or a CCDBG sequence
#as executings A small amount of time is
lefty, sufficient to do a SAVE_ALL and
QUIT. To continue the session» enter
CHECKPOINTs followed by a QUIT and
DEBUG(RESUME).,

TRAP NUMBER IGNORED
IN' THIS CONTEXT

A trap number has been specified as a
list etement in DISPLAY_TRAPy, CLEAR_TRAP,
or SAVE_TRAP command of a form for which
trap numbers are not allowed, Any
remaining list elements are processed.
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USER PROGRAM
INTERRUPT PENDING

A program interrupt was detected while
execution of a CYBIL-CC statement
compiled with the DEBUS parameter was in
progresss Unless a second interrupt is
issuedy the interrupt is delayed until
the execution of the current statement is
_completeds Howevers in the interim, a
breakpoint or trap with no body or a
PAUSE statement has been encountered.
This message cautions that control is to
be given to the user by some means other
than the resuit of the terminal input,
The terminal interrupt is acknowledged.
Control is regained by entering GO or
EXECUTEy causing the CYBIL-CL statement
to complete its execution.

USER RECOVER ROUTINE
COMPLETED» x
REQUESTED

CCDBG issues this message after the user
program has completed its recover
routine by making an ABORT or ENDRUN
request.

VARIABLE NAMES NOT
AVAILABLE FOR xxx

Either program xxx is not a CYBIL-CC
programs or it was not compiied with the
DEBUG option explicitiy specified,

xxX TREATED AS 3 A collect was found following a command
other than SET_TRAPs SET_BREAKPOINT, or
SET_PROCEDURE; or a COLLECT_END was found
after a statement while not in collect
moda.

— - N — -
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6.0 ALPHABETICAL COMMAND SUMMARY

6.0 ALPHABEZTICAL _COMMAND _SUMMARY

backward i bw numliocs=<integer>
[format=oct } dec | adr { hex]

change_defaults | cd [module=<name>]
[proc=<name> [+<{namedJasss]
[overlay=({integerd>s<integer>)]
change_memory : c¢m <address_expr>{moduie=<named>]
[offset=<integer>l value=<expr>
[Lnumiocs=<integer>) {indirect]

change_registers 1 cr a 1 b 3 x=<integer>
value=<{expr> [indirect]

change_variable 1 cv var=<name> value=<expr>
{moduie=<name>ll{procz<{named
[ednamedlassl

checkpoint | ck file=Xname>

clear_auxiliary 1§ caux

-

gclear_breakpoint ch [scope_exprl
{b=<integer>{<Kss>Linteger>]l!
{<integer>{<s+><integer>]
[<sepd<integerd>l<se><Cinteger>llesasll
[offset=Xinteger>]
fovertay={<{integer>s<integer>}]
{modute=<{name>l.

clear_interpret | ci

clear_procadure § cp [procedure=<name> 1
{<{named>[<{sepd<namedless}]

clear_trap 1 ct [typea{trap_typedliscope_expr]
[t=<integer>l<.s><integer>1}
{(Kinteger>[<..><integer>]
[<sep><integer>l<.><integer>llasall
[overlay={<integer>s<integer>}]
[{module=<name>] [proc=<{name)
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clear_veto 1 cve

[ednamedlensl

displiay_breakpoint § db [address_expr]

dispiay_defauit } dd

dispiay_map | dmap

display_memory 3 dm

display_procedure § dp

display_registers | dr

display_status | ds

display_trap 1 dt

display_variable { dyv

execute 3 ex

[b=<integer>i<..><integer> 1}
{integer>{<ss><Lintegerd>]
[<sep>Cinteger>[<s+><integer>l]les..)l
[offset=<integer>]
[overiay={<{integer>s<integer>)]
[module=<named]

[{module=<named>]
{overlay={<integer>s<integer>)]

{address_expr>

{format=oct § dec | adr | hex]
{numtocs=<integer>]
{offset=<integer>]Iimodulte=<name>]
[Lindirect]

{procedure=<{named> 1!
{<name>[<{sep><namedleaarl)l

[p 3 f1 1 La 1 b § x=[{<integer>11]
[format=oct § dec § adr § hex]
[indirect]

[type=<trap_typed>] [scope_exprl
[t=<integer>i<es><integer> s
(Cinteger>[<..><integer>]
[<sep>Kintegerd>l<ss>€integer>llasse)]
{overlay=<integer>s<integer>)]
[modute=<name>] {proc=<{name)
[.4namedlessel

[var=<{name>]

[format=oct § dec § hex]
[module=<named>] [proc=<{named
{s<name>lasal

{address_expr]l [offset=<integer>]}

COMPANY PRIVATE



cocC

— ADVANCED SYSTEMS DEVELOPMENT

ERS for CYBIL-CC Interactive Debugger

6+0 ALPHABETICAL COMMAND SUMMARY

6-3

09729780
REV: D

E L X X N A E RN EEFENFELLEEFEZEEELEESEEEEENEFEYEEELESE NS ERESAESIEELE N RS ENER SN ]

forward | fw

go
goto

heip i h
label § 1a
message i me

move ¢ m

pause | pa

quit

read } r

save_all ; savea

save_breakpoint

save_procedure

save_trap 3

set_auxiliary

numiocs=<integer>
[format=oct | dec | adr | hexl

{address_expr] [offset=<integer>]
label=<named>

[<subject> | <command_named]
name=<name>

ftext=1{<asciidless?]

source_expr destination_expr
[numlocs=<integer>]

[text=?{<ascii>less’]
[normal 3§ abortl

file 1 procedure = <{named>
fite=<{name>

file=<{named{scope_exprl
[b=<integer>(<..><integer>1}
{<integer>[<..><integer>]
[<sep>{integer>[<es><integer>ll..,
[offset=<integer>]
[overlay={<integer>»<integer>)]
[module=<name>]

filte=<name>
[procedure=<name> 1
{(<name>[<sep><namedles.) ]

file=<named> [type=<{trap_typed]
{scope_expr]
[t=Cinteger>[<.s><Linteger>] }
{<integer>{<..><integer>]
[Ksep>Linteger>[<+..><integer>ll..,
foverlay={<integer>s<integer>)]
[module=<name>] [proc=<{named
[s<namedlssasl

file=<name> 1o=<options>

)]

=11
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set_breakpoint | sb Laddress_expr]
{module=<named>])loverlay={<integer>
s<integer>)] [offset=<integer>]
[first=<integer>]) [last=<integer>]
[step=<integer>] {<collectd><eoli;>
{<command_statement><eoli3>].sa»
{collect_end>]

seft_interpret | si

set_output | so fo=<options>

set_procedure § sp procedure=<name> [<collectd<eol!;>
[<command_statement><enti;;>)s0e
{collect_end>]

set_trap 1 st type=<{trap_type> [scope_expr]
[overlay={<integer>s<integer>)]
[module=<name>] [proc=<named
{e<named>lessl [<Kcollectd<eoli;>
[<command_statement><eoli;s>]ane
{collect_end>]

set_veto § sve

skipif § s <value_1><relation><{value_2>

traceback 1+ tb [entrypoint=<named>]
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