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1.0 SCOPE 

1.0 s.~JJef 

This document describes the external features and 
characteristics of CYBIl-CC Interactive Debug, a supervisor 
program running under the NOS operating system. It is primarily 
directed toward CYBER 180 software devefopment programmers who 
are assumed to be familiar with CYBIL-CC and NOS. 

NOS Reference Manua' Vo.ume 1 
NOS Reference Manual Volume 2 
Network Products Interactive Faci lity 

Version 1 Reference Manual 
Network Products Interactive Facility 

Users Guide 
CrBER Inter'act i ve Debug 

Versionl Reference Manual 
CYBll language Specification 
CYBIl V2.0 Implementation Dependent 

Handbook 

60445400 
60445300 

60455250 

60455260 

60481400 
ARH2298 
ARH3078 
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2.0 INTRODUCTION 

2.0 IJ1IB,llJlUC.IIUti 

CYBIl-CC Interactive Debug (CCDBG) extends the capabilities of 
CYBER Interactive Debug (CIO) to allow symbolic debugging of 
CYSIl-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 CCDSG to 
make it conform with the NOS/ISO System Command Language. Also, 
many changes have been made to the parameters of most commands to 
handle CYBIL-CC modules, procedures and stacks instead of Fortran 
structures. The overal I capabilities of CCOBG, however, differ 
little from those of CIO. There are on'y four new 
commands: FORWARD, BACKWARD, DISPLAY_DEFAULTS and 
CHANGE_DEFAULTS. The COMPASS or machine level capability of CID 
has been maintained, and the overall design of CID has not been 
changed. 

CCDBG is a supervisory program loaded in the user field length 
to operate on toaded object programs. No special source 
statements are needed in the program to be debugged; however, a 
~no,.,.i",1 "''''"1''1 1o ....... n ... ~ .... "" ""' .. _+- h ... _,...,.."' .......... tt= _ •• _h""t:_ ,.4 .... 1- •• __ : __ ::-... r .... ... . .... ... .... 'H ~ • .. '" • ..., ,... .... , 'oJ" " .• '" ~ \,. v'" ..:».... ~ v \. C Y 'J .;:t , 111 U v·t '" u c U u ~ ~ • J J \I ..:. 

desired. In addition to its symbolic referencing capabilities, 
eeOSG controls program execution as determined by user-defined 
breakpoints and tr~ps, at lows the user to look at and change 
memory and registers, and defines a sequence of CCOBG commands 
and gives them a procedure name so that they wil' execute each 
time the name is referenced or on occurrence of a specified 
breakpoint or trap. Breakpoint, trap and procedure definitions 
may be saved on a fjle for use in future sessions, and the 
session may be checkpointed to be restarted later. 
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Breakpoint 

Defautt 
Module 

Default 
;>roc 

Entry Point 

Expression 

Heap 

Interactive 

Interpret 

Map 

A location within a program where the program 1 s 
execution may be interrupted by a monitor routine. 

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

The CYBIl-CC procedure that was executing when 
CCOBG gained control, unless a subsequent 
CHANGE_DEFAULTS command specified a new procedure 
name as the default proc. At injtial start-up of 
CCORG, the default proc is undefined. 

A special named location within a program which may 
be accessed by programs compiled separatety. If 
there is an at ias, the al i as' name wi I' be used. 
Entry points are limited to 7 characters by the 
CYBER loader, 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 lega' in a name, the entrypoint name 
must be enclosed in single quotes. 

An algorithm used for computjng a value. A CCOBG 
expression may contain symbolic address references, 
CCOSG variables, numeric literals, and the 

address or a value. 

A dynamic storage area expticit'y allocated and 
freed by CYBll-CC programs. 

Capable of a 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 addresses, 
produced when the program is loaded. 
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Module 

Nested 

Overlay 

Procedure 

Program 

Separator 

Stack 

Trace 

A compilation unit in CYBll-CC. This is the alias 
defined in CYBIl-CC or the first 7 characters of 
the module name if there is no alias. To reference 
a module which contains a character that is not 
legal in a name, the module name must be enclosed 
in single quotes. 

A procedure that is defined within another 
procedure. 

A portion of a program which can share an area of 
memory with other simi'ar program portions. When 
access to a particular portion of the program is 
required, the overlay containing that portion is 
loaded, overlaying the previous contents of the 
memory area. 

A named portion of a program in CYSIl-CC. This is 
the actual name defined in CYSIl-CC, not an alias. 

The completely loaded set of one or more mOdules. 

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

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

An ordered list of procedures or modules that have 

2.3 HErALA~iUA&f 

Throughout this document, whenever a CCDBG command Is 
discussed, the manner of writing that command is illustrated with 
a uniform system of notation. This notation is called a 
metalanguage and is not part of CCDBG. Through the use of a 
metalanguage we are able to provide a brief, but precise, 
exp1anation of the general patterns that CCOSG permits. The 
metalanguage does not describe the meaning of the language 
e.ements, merely their structure; i.e., 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 

required, and options that are allowed. 
metalanguage rules apply: 

These 

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

f 0 I I owing 

2) Elements enclosed by ( > are to be considered a single 
syntactjc unit in refation to surrounding meta symbols. 

3) Elements enclosed by [ ] are optional and are to be 
considered a single syntactic unit in retation to surrounding 
meta symbols. 

4) Elements separated by 
symbol.s read as "OR". 

are mutually exclusive, and the 

5) Elements followed by ••• can be repeated. 

6) ( •• > wit. be used to indicate that an ellipsis (two or more 
periods) is required. In this case, the ellipsis is part of 
the' anguage. 

7) (ascii> wil' be used to indicate that an ascii character is 
requi red. 

8) (sp> wi I. be used to i ndi cate that a space is requi red. 

9) The symbol EOL wilt be used to indicate end of line. 

(jnteger> ::= <dec_digit> [(digit> ••• ] [«base»)] 

Integers may be expressed as octal (8), decimal (10), or 
hexadecimal (16). When the base specification is omitted, 
decimal (10) js assumed. When a hexadecimal representation is 
specified, a leading zero may be required to ensure that the 
constant begins with a decimal digit. 
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A name is a string of alphanumeric characters not contained in 
a comment or constant. The name must be preceded and fol lowed by 
a del imiter. Any character not allowed inside a name delimits a 
name. 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 

<address> ::= (expr> 

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

2.4.4 CCOBG VARIABLES 

These variables are part of CCOBG and are available to the 
user. They atl have identifiers beginning with I. Ten user 
variables designated #Vl, IV2, ••• ,#VIO may be changed by the 
user. The other variabfes may be accessed by the user, but may 
not be changed. 

#BP 

ITP 

#PR 

'Fl 

#? 

#ERRCODE 

'CPUERR 

Number of breakpoints currently defined. 

Number of traps currently defined. 

Number of debugger SCl procedures cu~rently 
defined. 

Central memory field length. 

Program address register. 

Reprieve error code. 

Mode error code. 

The following CCOBG variables may only be accessed when CCOSG 
is in interpret mode. 

COMPANY PRIVATE 



2-6 
CDC - ADVANCED SYSTEMS DEVELOPMENT 

09/29/80 
ERS for CVBIL-CC Interactive Debugger REV: D 
NNNNNN __ N_N __ NNNN_N_N_NM_._~-_NN_NN_N_MNN-N_-_N __ N __ N _ _ NNNN ________ _ 

2.0 INTRODUCTION 
2.4.4 CCOBG VARIABLES NNNNNNNNNNNNN __ NN_NNN_NNNNNNN_N ________ NNNN ____ NNN ___ NNN __ N _______ NN 

#tINS Current instruction as number. 

!lINSL Current instruction length (15, 30 or 60) 

#PARCEl Instruction parcel counter. 

lOP OP code of current instruction. 

#1 field of current instruction. 

#J J field of current instruction. 

#K k or K fieJd of current instruction. 

#E A Effective address of current instruction. 

#EW Effective word. 

#PC Previous contents. 

#PA Previous address. 

2.4.5 EXPRESSION (EXPR) 

(expr) ::= [<operator)] (operand) C(operator>(operand)l ••• 
(operator> ::= (+):(-) 

(operand> ::= (constant>:<name>:«expr» 

An expression is an algorithm for computing a value. 

A comma or a space may be used to separate parameters or 
elements in a list. 

2.4.7 COMMENTS 

<comment> ::= "<ascii> (ascii)] ••• " 

Comments are not interpreted by CCDaG and serve only as 
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2.0 INTRODUCTION 
2.4.7 COMMENTS 

documentation. A comment acts syntactically the same as a space; 
i.e., whenever a space is allowed a comment is allowed, and 
whenever a space is required as a delimiter a comment wiJ. serve 
the same purpose. 

2.4.8 COMMAND 

<command> ::= (command name> C(sep><param tist>] 

A command consists of the 
parameters necessary to control 

2.4.9 PARAMETER LISTS 

command name 
its operation. 

(param list> ::= (param> [(sep><param>J ••• 

followed by any 

A parameter list consists of a series of parameters separated 
by spaces or commas. Each parameter in the list can be specified 
in one of three formats. The first format consists simply of the 
parameter name. 

<param name> 

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

(param name)( = : (sp» (param value> 

Both of the above formats are positjonal'y independent; 
the order 
format is posjtionally dependent and consists simply of parameter 
text. The positional significance of a parameter is one greater 
than the pr~vious parameter specified in the list. Omission of a 
parameter can be indicated by two consecutive commas. 

(par am va t ue> 

2.4.10 VALUE LISTS 

(value Jist) ::: «value> [(sep><vatue)l ••• ) 

A value list consists of a series of values separated by 

C011 PA N Y P R IV ATE 
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spaces or commas and enclosed in parentheses. 

2.4.11 CONTINUATION 

(input iine> ::: (text>( •• >(EOL><text) 
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Commands can be continued by placing an ellipsis at the end of 
the line. The first character of the continuation I ine replaces 
the first character of the ellipsis. The total number of 
characters must not exceed 150. Due to an implementation 
language 'imitation, the maximum length of a line of lower case 
letters (ASCII 6/12 format) is 120. 
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3.0 GENERAL DESCRIPTION OF CeDSG use 

A CCOBG session must begin with a OEBUG(ON) control statement 
that places the operating system in CCDSS mode. It remains in 
CCDBG mode until the control statement OESUG(OFf) is entered. 
When the operating system is in CeDSG mode, the CeOBG supervisory 
module is loaded as part of the system response to a request for 
the load of an abject program. Subsequent execution begins 
within the CeOBG module, not the user program, and the following 
message appears at the terminal: 

CYBIl-CC INTERACTIVE DEBUG 
? 

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

Once the eeOSG header line appears, the user should enter the 
CeOSG commands that would set breakpoints and traps, specify 
output options, or preset any data values. A command of EXECUTE 
or GO starts execution of the object program. 

When any of the specified condjtions occur, the condition is 
reported, the execution is suspended, 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, CCOBG commands can be 
.,..., "" .. 1""\" -.",.. ... ,..., ..... ,... "'" I ..... 110" .... !fII>,A. ........ _ .... I """" _ .......... :: ......... _ _ ...... _ ..... _ _ I ~ __ .1,. I' ..... _ "' .. _ ....... _ _ . __ ..... 
"',,\0,.,<;;;1..1 \ov u, .... t".<lI.1 t'tV·~'41H .VI"G ... 'VII;:)", I"IICIJ~t: tVl"d"\.4UH YdIUt:!:), ::.t:\. 

additionat breakpoints and traps, and genera"Y explore the 
behavior of the program. If necessary, the HELP command can be 
executed to Jearn about CCOSG commands. 

Program execution resumes at the location where it was 
suspended, or at a user specified 1ocatjon. Any abnormal program 
abort, as well as normal program termination, returns control to 
eCDBG. 

Debugging of a particutar program ends when the QUIT command 
is entered. This command terminates CCOBG contro', and other 
terminal operations can be performed. If any user program is 
subsequently referenced in a load request, however, CCOBG is 
again loaded and gains control. 
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3.0 GENERAL DESCRIPTION OF CCOBG USE 

CCOBG features are listed 
information about them. 

below, along with general 

Program e~ecution 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 
jocation within the same procedure. 

An interrupt command provides a general stop-on-demand 
capabi Ii ty that can terminate infinite loops or excessive 
output. 

Locations within a CYBIL-CC module can ~e referenced by 
variabJe names and line numbers if the module was compiled with 
the DeBUG option selected. Fields of records may be referenced 
using the same notation used in CYBIl-CC (including pointer 
notation). Array elements may be referenced using a subscript 
only if the subscript is a constant of the same type as the array 
index. Variables and names used as constants are not allowed as 
subscripts. 

('_ ...... ___ • t! ___ ..L.,. _____ .. _ ..... : __ ....... _ .... 1-._ i- __ ~~ .. ___ ! __ .... _ ... _ ..... : __ _ ._A.. __ -* 
.JClFC,Clt ,cat.ulc,:) tCICl,".II~ ,"Vl.ItC HdfU"df~ tlf,:>\.,IU\,;\.tUfI :>t:l. <lno 

program registers are available. 

Program register values can be examined and changed. 

Step mode execution by trapping each instruction prior to 
execution. 

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

After a write or read, the value can be displayed, and the 
value previously written or the prior contents of the X 
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register before a read can be displayed. The previous 
contents of the A register can also be displayed. 

Program execution can be trapped when particular overlays are 
loaded. Details of the overlay structure and of the loaded 
overlays can be jndicated~ An overlay qualifier can be used in 
specifying an address or module name. 

A debugger SCL procedure consists of a sequence of CCOBG 
commands and can be given a procedure name, such that all 
commands in the sequence execute each time the procedure name is 
ref er ence d. 

Similarly, 
SCL procedure 
occurs. 

a breakpoint or a trap can be defined with a CCOSG 
that executes each time the specified event 

A SKIPIF command within a debugger Sel procedure a1tows some 
CCDBG commands to execute on'y when particular program values or 
status variables exist. 

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

Definitions of traps, breakpoints, and debugger Sel procedures 
can be saved on a file. This feature eliminates the need to 
re-enter long C C DB G seq u e n c e si n future sessions. 
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A CCDBG session can be checkpointed. The session may later be 
restarted with the CCOBG environment intact. 

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

Special identifiers can reference CCOBG variables containing 
information such as current program address, field length, number 
of breakpoints, traps or debugger SCl procedures defined. Ten 
scratchpad variables can be fully controlled by the user. 

listings that can be obtained during a CCOSG session include: 

load map information 
Current CeDaG environment 
Current., defjned CCDBG Sel procedures 

.... ,:""''"'" ~4"'" :"" ........ ""-_ ,..".nol' ____ : __ ........... _ ..... ______ .... .: ___ 4 _ 

I.. • Ut I;;; U U J • 'f '::;I I.. 11 C ........ lJ iJ Q .:::t c .:::t .:::t" V f 1, \. I f C \,I .:::0. C I v d I • U 'I I C \,0 .. 11 

log of the remainder of the session to be written to a file for 
Jater printing. 

The HELP command can be used any time during a session to 
obtain a summary of information about CeOBG features. 
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The following sections describe the features of CCOBG 
commands. All C:OBG commands adhere to the System Command 
Language (SCl) definition as specified in the NOS/180 Preliminary 
ERS. The description of the parameters denotes the positional 
order of the command parameters. 

Breakpoints and traps provide a me~ns for monitoring program 
execution. When a breakpoint location is reached, execution of 
the program is suspended, and CCDBG gains control. For a trap, 
CCOSG gains control when some specific condition occurs. In 
either case CCOBG commands may be processed, allowing a 
programmer to look at and change elements of the executing 
program. 

30th traps and breakpoints may be established with "bodies". 
A body is a sequence of CCOBG commands that are executed 
automatically when the trap or breakpoint occurs. In this case, 
the user does not receive notification of the breakpoint or trap, 
nor does the user receive control unless a PAUSE command is 
executed as part of the body of the breakpoint or trap. 

The fact that a trap or breakpoint is being established with a 

SET_BREAKPOINT or SET_TRAP command. Af' subsequent commands, 
until a collect_end is encountered, constitute the body. These 
commands are checked for syntax errors when they are entered, but 
they are not executed until the breakpoint or trap condition 
occurs. 

4.1.1 SET_BREAKPOINT S8 

This command sets a breakpoint in the user's program at a 
specified location. It may also start the definition of a body 
(set of CCDBG commands between collect and collect_end). 

COMPANY PRIVATE 
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[address_expr] 
[module=<name)][overlay=«integer) 
,<integer»] [offsetz(integer)l 
[first=<integer}l [Iast=<integer).] 
[step=(i nteger)l [<coil ect><eot: j> 
[(command_statement><eol:;>l ••• 
<collect_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: 

module 

overlay 

offset 

first 

line: I = < j n t e 9 er > 
W her e i n t e 9 e r i saC Y B I L -C C J i n e n u m b erg en er ate d b y 
the compi ler. 

entrypoint : e=<name> 
Where name is an entry point identifier. 
NOTE: automatic variables and parameters are not 
available until the procedure prolog is completed. 
This form is included primarily for use with COMPASS 
entry points. 

location: loc=<integer) 
Where integer is an absolute address. 

If no keyword is specified in the order dependent 
format, • ine number wi t I be assumed. 

m : C Y 6 I l-C C com p it a t ion un i t to \If h i c h line or I abel 
applies. If it is not specified, the default module is 
used. If address_expr is not specified, the base 
address is the beginning of the module. 

: ovl: This specifies the ov~rlay number in 
breakpoint is to be set. Default is to use 
overlays in the fol'owing order: 1) overlay 
currently being executed, 2) main overlay, 
over' ay, 4) secondary over. ay. 

which the 
the I oaded 

which is 
3) primary 

0: A displacement which is added to the base address to 
form the effective memory address. Default is zero. 

f: The number of times the breakpoint must be reached 
before it is honored. Default is 1. 

I ast: The breakpoi nt wi t 1 not be honored again after it has been 
reached this number of times. Default is infinity. 
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step: s: Frequency parameter. Breakpoint wi II be honored every 
step times it is reached. Default is 1. 

collect : c: Activates co.tect mode to establish a body for this 
breakpoint. 

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

co II ect_end : ce: fer mi nates co II ect mode. 

Upon establishment of a breakpoint, a number is assigned. 
This breakpoint number, #n, 1s useful in referring to 
breakpoints, and is used in the breakpoint reporting message. 

When a breakpoint is reached and the frequency criteria are 
met, the breakpoint is honored. The message is: 

• B tn AT location 

where n is the breakpoint number, and 1ocation defines the 
location as specified in the SET_BREAKPOINT command. After 
issuing the message, CC08G is ready to accept new commands. 

Examples: S3 10 

Sets a breakpoint at line 10 of the default module. 

S8 e=simpfe offset=lO f=11 c 
DR b=4jPA;ce 

Sets a 
simple. 

breakpoint 10 locations 
It is honored the 11th time 

after entrypoint 
it is reached, 

When the breakpoint is 
honored, register 84 is displayed and a pause is 
don e. 

This command establishes a trap. 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. 

COMPANY PRIVATE 
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set_trap: st type=(trap_type> [scope_expr] 
[overlaY2«integer>,<integer»] 
[module=<name)l [proc=<name> 
[.<name)] ••• ] [(collect><eol:i> 
[(command_statement>(eol:;)J ••• 
<collect_end)] 

type: Specifies condition 
program execution. 
foJ 'owing. 

OVERLAY OVL 
END : E 

which will 
Trap_type 

ABORT : A 
INTERRUPT INT 
INSTRUCTION : I 
LINE 
RJ 
XJ 
J UM P : J 
READ : R 
WRITE : W 

cause 
must 

interruption 
be one of 

of 
the 

NOTE: If trap_type is OVERLAY or LINE, the keyword TYPE 
~ust 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. 
address range which may be specified by any 
following: 

It is an 
of the 

line: I=<integer>[( •• ><integer)] 
Where integer is a CYBIL-CC line number generated by 
.... -lr....- _. ___ -:t __ _ 
t..IIC \,;VlUtJt It::l. 

location: loc=<integer>« •• ><integer)] 
Where integer is an absolute address. 

offset o=<integer)[{ •• )<integer>J 
Where integer is an address relative to a module. 

variable: var=<name> 
Where name is the identifier of the variable. This 
form is used for READ and WRITE type traps. NOTE: 
Dynamic variables are assigned only when the proc in 
which they are declared is active. Traps on dynamic 
variables should not remain established after the 
procedure comptetes. 

COMPANY PRIVATE 
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If the order dependent format is used and a keyword is 
not given, line will be assumed. 

overlay ovl: If trap_type is OVERLAY, this specifies which 
overlay number to trap. For any trap_type other than 
overlay, it may be necessary to specify which overlay 
the address range app.ies to. Default is to use the 
.oaded overlays in the following order: 1) overlay 
whjch is currently executing, 2} main overlay, 3} 
prjmary overlay, 4) secondary overlay. 
~OTE: Overlay numbers default to decimal on input. 

mOdule ml CYBIl-CC compilation unit to which scope_expr 
applies. If it is not specified, the default module is 
used. 

proc p: CYBIl-CC procedure name to which variable applies. 

col teet 

Nested procedures may be referenced in the format 
procl.proc2.proc3, where proc3 is the desired 
procedure. If proc is not specified, the default proc 
is used. 

c: Activates collect mode to establish a body for this 
trap. 

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

collect_end: ce: Terminates collect mode. 

Upon estab'ishment of a trap, a number is assigned. This trap 
number, In, is useful in referring to traps and is used in the 
trap message. A trap remains established for the remainder of 

When the condition specified in an established trap is 
encountered, trap action occurs. The message to the user is: 

* T In, type trap_message xx location 

Where n is the trap number, type is the trap_type specified in 
the SET_TRAP command, trap_message is additional information 
depending on type, xx is AT or IN, and location identifies where 
the trap occurred. After issuing the message, CCDBG is ready to 
accept new commands. 

Examples: ST t=jump 1=30 •• 70 

COMPANY PRIVATE 
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Sets a trap on jumps between line 30 and line 70 of 
the current default module. 

Sf t=write var=test_result 

Sets a trap on writes into variable test_result. 

ST TYPE = LINE 

This example allows you to step through your program 
executing one I ine at a time. 

ST TYPE=lINE LINE=120 •• 140 COllECT 
CV 'VI #P-l 
DV 'VI F=AOR 
COLLECT_END 

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

ST type=line c 
CV 'vi #p-l 
DV #vl fsadr 
GO 
ce 

This example creates a trace, displaying each line 
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 
location is given the body of that breakpoint is displayed. 

display_breakpoint: db [address_exprl 
(b=<integer>r( •• ><integer)] : 
(integer)r< •• ><integer>l 
C(sep><integer)r( •• )<integer)ll ••• )] 
[offset=(integer)l 
[over'ay=(integeT),(integeri)] 
[module=(name)J 

address_expr: Specifies the location or 
display breakpoints from. 

range of locations to 
It must be one of the 

COMPANY PRIVATE 
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following: 

line: 1=<integer>[( •• ><integer>J 
Where integer is a CYBIl-CC line number generated by 
the compi I er. 

'ocation : 10c=(integer)[< •• ><integer)J 
Where integer is an absolute address. 

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

If the order dependent format is used and a keyword is 
not given, line wi II be assumed. 

b: The breakpoint number assigned when the breakpoint was 
establ ished. 

offset 0: A displacement that is added to the base address to 
form the effective memory addres,s. Default is zero. 

overlay ov.: 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) 
overlay which is currently executing, 2) main overtay, 
3) primary overlay, 4) secondary overlay. 

module m: The CYBIl-CC compilation unit to which the line or 
offset parameter applies. If module is not specified, 
the default module is used. 

Ex amp I es: DB 3 

DB over'ay=(l,3) 

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

This command lists traps in all or part of the program; or, if 
a specific trap number or specific location is given, the body of 
that trap js listed. If traps from a range of locations are 
being listed, the user may have all types of traps listed, or may 
list only those traps of a specified type. 

COMPANY PRIVATE 



4-8 
CDC - ADVANceo SYSTEMS DEVELOPMENT 

ERS for CYBIL-CC Interactive Debugger 
09/29/80 

RE V: 0 

4.0 CCDBG COMMANDS 
4.1.4 DISPLAY_TRAP: OT 

--------------------------------------------------------------------
[type=(trap_type)l (scope_expr] 
[t=<integer)r( •• ><integer)l : 
C(integer)C< •• ><integer>l 
[(sep)(integer)[( •• ><integer>ll ••• )] 
(overtay=(integer>,(integer»] 
[modute=<name>1 [proc=<name) 
[.<name)] ••• ] 

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

OVERlA Y ~ OVL 
END : E 
ABORT : A 
INTERRUPT INT 
INSTRUCTION : I 
LINE 
RJ 
XJ 
J UM P : J 
READ : R 
WRITE: W 

If no type is specified, atl types are displayed. 

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

scope_expr: Specifies 
display traps 

the location or range of locations to 
from. It must be one of the following: 

line: I=<integer>[( •• ><integer)] 
WheTe ~nte~ar is a CVDlt-CC =~ne number generated by 
the campi ter. 

location: loc=(integer)[< •• )<integer)l 
Where integer is an absolute address. 

of fs e t : 0:: < i n t e 9 er) [ < •• > ( i n t e g e r > 1 
Where integer is an address relative to a module. 

var. able: var=<name) 
Where name is the identifier of the variable. 

If the order dependent format is used and no keyword is 
9 i v en, lin e wi I I be ass um e d. 

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

overlay: Oye: 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) overlay which is currently executing, 2) 
main overlay, 3) primary overlay, 4) secondary 
overlay. 
NOTE: Overlay numbers defauJt to decimal on input. 

module m: The CYBIt-CC compilation unit to which the line or 

proc 

offset parameter applies. If it is not specified, the 
default module is used. 

p: The CYBIl-CC procedure name to which variable applies. 
If not specified, the defautt proc is used. Nested 
procs may be referenced in the format 
procl.proc2.proc3, where proc3 is the desired 
procedure. 

Examptes: DT m=my_mod 

Lists at' traps of any type in module my_mod. 

Dr type=rJ 

Lists at. RJ traps set in the program. 

SAVES 

This command saves the breakpoint definition on a loca' file. 
Either spec~flc tfeikpo~nti Of a:: breakpoInts in the pfogr~ffi ~f 

part of the program may be saved. If the breakpoint has a body, 
it wil. also be saved. If no quafifying parameters are 
specified, ali breakpoints will be saved. 

save_breakpoint : saveb file=<name) [scope_exprl 
[b=<integer)C< •• ><integer)l : 
«integer)[( •• )<integer)l 
C(sep)(integer)[( •• ><integer)]] ••• )] 
[offset=<integer)l 
[overlay=«integer),(integer»] 
[modu'e=<name)l 

fi'e f: The name of a local file to write breakpoint 
definitions on. 

COMPANY PRIVATE 
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scope_expr: This specifies the location or range of 'ocations to 
save breakpoints from. It must be one of the 
following: 

line: J=(integer)[( •• ><integer>l 
Where integer is a CVBIL-CC line number generated by 
the campi ler. 

location: loc=(integer)[( •• ><integer)l 
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 
given, 'ine wil' be assumed. 

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

offset 0: A displacement that is added to the base address to 
form the effective memory address. Default is zero. 

overlay 0'11: This parameter may be necessary to specify which 
overlay the address range applies to. Default is to 
use the loaded overlays in the fo"owing order: 1) 
overlay which is currently executing, 2) main overtay, 
3) prjmary overlay, 4) secondary overlay. 

module m: The CYBlt-CC compilation unit to which line or offset 
apply. If it is not specified, the default module is 
used .. 

Cv .... m".n.-! <:"A\lCO I=-i-. .... .r;;.,.. ·1..-1".'" 
..... " Q 'U f'" • ,,~ • .oJ M ". 1- U • - t.J r" -f .. .. c $.;I - , "-, .J I 

Saves breakpoints number 2 and number 3 on local file 
BPFIlE. 

Saves on file BPS, atl br~akpoints in lines 10 to 40 
which are in module xyz12 on overlay (1,3). 

COMPANY PRIVATE 
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4.1.6 SAVE_TRAP: SAVET 

This command saves the trap definition on a local file. 
Either specific traps or at' traps in the program or part of the 
program may be saved. Atl traps may be saved, or just one type 
of trap may be saved. If a trap has a body, it wilt also be 
saved. If no trap number, type, or scope_expr is specified, all 
t rap sw il I be saved. 

fjJe=<name)[type=<trap_type)l 
(scope_expr] 
[t=(integer)C< •• )<integer)l : 
t(integer)C( •• ><integer)l 
[<sep><integer>[( •• >(integer)]] ••• )] 
[overlay=«integer),<integer»] 
[modu'e=<name)l [proc=<name) 
{.(name>] ••• ] 

fite : 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. 

OVERLAY OVl 
END : E 
ABORT : A 
INTERRUPT INT 
INSTRUCTION : I 
LINE 
RJ 
XJ 
J UM P : J 
OCA!"\ 1 I) 
"L.,,",).,I t ~" 

WRITE ~ W 

If flO type is specified, all types are saved. 

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

scope_expr: This specifies the 'ocation or range of locations to 
save traps from. It must be one of the following: 

line: 1=<integer)r( •• ><integer)J 
Where integer is a CYBIL-CC 'ine number generated by 
the compiler. 

COMPANY PRIVATE 
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location: loc=(integer>[( •• ><integer)l 
Where integer is an absolute address. 

offset : o=(integer>[( •• >(jn~eger>] 
Where integer is an address relative to the beginning 
of a module. 

variable: var=(name) 
Where name is the identifier of the variable. 
form is used for READ and WRITE traps. 

This 

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

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

overlay: ovl: This parameter may be necessary to specify which 
overlay the address range applies to. Default is to 
use the loaded overlays in the fotlowing orderl 1) 
overlay currently executing, 2) main overlay, 3) 
primary overlay, 4) secondary overlay. 
NOTE: Overlay numbers default to decimal on input. 

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

proc p: The CYBIL-CC procedure name to whicb var applies. If 
it is not specified, the default proc is used. Nested 
procedures may be referenced in the format 
procl.proc2.proc3, where proc3 is the desired 
procedure. 

Save all traps of type write. 

SAVET module=l_test 

Saves all traps in module I_test. 

4.1.7 CLEAR_BREAKPOINT CB 

This command clears specific breakpoints, or all breakpoints 
jn the program or part of the program. If no parameters are 
specified, a warning message will be issued. If the user accepts 

COMPANY PRIVATE 
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the warning,a11 breakpoints wii. be cleared. 

clear_breakpoint: cb [scope_expr] 
[b=<integer)r( •• ><integer)l 
«integer)C( •• )(integer)l 
[(sep>(integer)[( •• ><integer)]] ••• )] 
[offset=(integer)] 
[overtay=«integer),(integer»)] 
[module=(name)J 

scope_expr: This specifies the location or range of locations to 
clear breakpoints from. It must be one of the 
following: 

line: f=(integer)[( •• ><integer)l 
W her e i n t e 9 e r i saC ya I L -C C • i n e n u m be r 9 en era ted by 
the compi ler·. 

location: loc=<integer)[( •• )<integer)l 
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 
given, line will be assumed. 

b: The breakpoint number assigned when the breakpoint was 
est a b I, ish e d. 

offset 

_ 10." _ • _ ... 
v., <;;1 I ay 

0: A displacement that is added to the base address to 
form the effective memory address. Default is zero. 

_ .... 1. T t"", -: _ _ _ _ _ _ ._ ~ _ _ _._ ... .. ....... _ _ _ _ _ _ _ _ _ ~.. .... _ _ _ __ ._ .: Jt:!. ~ • -, -t...- ! ._ t _ v., •• '1(1;:) t"dl dIltC\.t::f l1f41 ut:: Itt::-I.,;e:::':::'df y t.U :::'..,1:::\;1., WH.etl 

overlay the address range applies to. Default is to 
use the loaded overlays in the following order: 1) 
overlay currently executing, 2) main overlay, 3) 
primary overlay, 4) secondary overlay. 

module m: The CYBlt-CC compilation unit to which line or offset 
and proc apply. If it is not specified, the default 
module is used. 

Examples: CB b=l 

Clears breakpoint number 1. 

CB tine=l7 offset=4 

COMPANY PRIVATE 
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Clears breakpoint at 4 words past the word containing 
the first instruction generated by the statement at 
line 11. 

This command clears specified traps or a" traps in the 
program or part of the program. A'. types of traps may be 
c'eared or one type may be specified. If no parameters are 
specified, a warning message w111 be issued. If the user accepts 
the warning, a1. traps witl be cleared. 

(type=<trap_type)][scope_expr] 
tt=<integer)[( •• )<integer)l : 
(integer)C( •• ><integer)J 
[(sep)<integer)[( •• ><integer>]] ••• )] 
[overlay=«integer),<integer»] 
[modu1e=<name)1 [proc=<name) 
[.(name)] ••• ] 

type: Specifies type of trap to be cleared. 
one of the following. 

OVERLAY OVL 
END : E 
ABORT : A 
INTERRUPT INT 
INSTRUCTION : I 
LINE 
RJ 
XJ 
t IHIA r\ • I 

U V'I J" , U 

READ : R 
WRITE : W 

If no type is specified, alt types are cleared. 

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

scope_expr: This specifies the location or range of locations to 
clear traps from. It must be one of the following: 

tine: '=(integer>[( •• ><integer)l 
Where integer is a CYBIL-CC ljne number generated by 

COMPANY PRIV.ATE 
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the compi. ere 

location: loc=(integer)C( •• )(integer)] 
Where integer is an absolute address. 

offset: o=<integer)C< •• ><integer)l 
Where integer is an address relative to a module. 

variable: var=<name> 
Where name is the identifier of the variable. This 
form is used for READ and WRITE type traps. 

If the order dependent format is used and no keyword is 
9 j v en, tin e wi I I be ass um e d. 

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

overlay 

module 

proc p: 

ov,: This parameter may be necessary to specify which 
overlay the address range applies to. Default is to 
use the loaded overlays in the foltowing order: 1) 
over1ay currently executing, 2) main overlay, 3) 
primary over1ay, 4) secondary overlay. 
~OTE: Overlay numbers default to decimal on input. 

ml The CYBll-CC compilation unit to 
offset, or proc parameter applies. 
specified, the defauJt module is used. 

which 
If 

The C YBl L-CC procedure name to which variable 

the 
i t 

• i ne, 
is not 

applies. 
If i t i s not specified, the default proc i s used. 
N es t ed procs may be referenced in the format 
proc1.proe2.proc3, where pr oe3 i s the desired 
pro ce dur e. 

Examples: CT type:overlay 

Clears all traps of type overlay in the program. 

CT t=instruction loe=1653(S) •• 1700{8) 

Clears any traps of type INSTRUCTION in the address 
range 1653 to 1700. 

COMPANY PRIVATE 
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4.1.9 SET_INTERPRET: 51 

Allows the 
interpret mode. 
command. 

ccoaG user to explicitly control the use of 
Interpret mode is turned on by the SET_INTERPRET 

Interpret mode is also turned on when any trap of types RJ, 
XJ, JUMP, WRITE, READ, or INSTRUCTION are establ ished. 

If a CLEAR_INTERPRET command is subsequently issued, the traps 
ar e made i noperat ive unt i 1 a S I command is issued, when they 
again become operative. 

4.1.10 CLEAR_INTERPRET CI 

Clears interpret mode. 

4.2.1 DISPLAY_VARIABLE DV 

This command displays the values of CYBIl-CC identifiers in a 
format corresponding to their program defined type, or in a 
memory format specified by the user. Fields of records may be 
referenced using the same notation used in CVBIl-CC (including 
pointer notation). Array elements may be referenced using a 
subscript OAty if the subscript ~s a constant of the same type as 
the array index. Variables are not allowed as subscripts. 

di SP I ay_var i abl e : dv (var=<name)l 
[format=oct : dec: hex][modute·<name)l 
(proc-<name)l (.(name)1 ••• 1 

variable: var: Name of the program variable to display. It will 
be displayed in a format corresponding to its program 
defined type. These types and corresponding formats 
are: 

integer - signed decimal integer 
character - ascii character encfosed in single 

quotes. 

COMPANY PRIVATE 



4-17 
CDC - ADVANCED SYSTeMS DEVELOPMENT 

ERS for CYBIl-(C Interactive Debugger 
09129180 

REV: 0 

4.0 CCOBG COMMANDS 
4.2.1 DISPLAY_VARIABLE : DV _________ N ______ NNN __ N ____ NN _____ wNNNNNN_N __ NN _________ N ________ N __ _ 

fo r m at 

ordinal - name composed of ascii characters 
boolean - true or false 
pointer - octal digits 
set - each element is displayed as listed above, 

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 field is displayed as above 

depending on its defined type. 

If no yariable name is specified, a list of variables 
will be displayed. What variab'es are displayed 
depends upon which other parameters are specified. If 
v ari s not specified, and proc is, then all variables 
local to the specified proc are displayed. If only 
module is specified then only variables at the module 
level are displayed. If no parameters are specified, 
local symbols for the current default are displayed. 
This may be either procedure leve. or module level 
depending on the current default value. 

r: Specifies the format in which to display the 
variable. One of these three: 

oct: Octal digits followed by Cal 
dec: Signed decima' integer 
hex: Hexadecimal digits foJ lowed by (16) 

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

module m: The CYBIl-CC compilation unit to which var applies. 
If it is not specjfied, the default module is used. 

proc p: The CYBIL-CC procedure name to which var applies. If 
i t j s no t s pe c i fie d , the de f au I t Pf' 0 cis use d • N es ted 
procedures may be referenced in the format 
procl.proc2.proc3, where proc3 is the desired 
procedure. 

Example: DV var:j proc:acalculate_subscript 

Displays variable I in 
program defined type. 
calculate_subscript. 

format 
Vari able 

corresponding to its 
I is in proc 
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4.2.2 CHANGE_VARIABLE : CV 

This command changes the memory locations at the address of 
the CYBIl-~C identifier. Subscrjpted 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:(name) 
[.<name)] ••• ] 

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

value 

module 

proc 

v: The decimal, octal or asci i value to be stored at the 
specified variable. The format of the value must match 
the type of the variable (see list under 
Display_Variable). For boolean variables, on', the 
values 'true' and 'false' are valid. For a set 
variable, the value specifies an element of the set 
that is to be added to or deleted from the set. 

m: The CYBIL-CC compilation unit to which var app1ies. 
If it is not specified, the default module is used. 

p: The CYBIl-CC procedure name to which var 
it is not specified, the default proc is 
procedures may be referenced in 
procl.proc2.proc3, where proc3 is 
procedure. 

·appfie.s. If 
used. Nested 
the format 
the desired 

Example: CV var=x_string value=Izero' 

Changes variable x_string to the string zero. x_string 
is ~n the defau1t modu:e and proc. 

The DIS Pl A Y _ME'MOR Y, FOR WARD and BACK WARD command.S ma i nt a ina 
single defau.t memory address and a defautt format. After being 
set by a OM command, these values are used by FORWARD and 
BACKWARD. This al lows other commands to be used between any 
memory display commands without losing the position or format of 
the memory being displayed. The memory address and format are 
updated by each FORWARD, BACKWARD or OM command. Specifying a 
format type on a FORWARD or BACKWARD command means that format 
will be the default until a new format is specified. 
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This command displays the contents of a specified number of 
words beginning at a specified address. 

display_memory: dm <address_expr) 
[format=oct : dec: adr : hex] 
[numlocs=<integer)l 
[offset=<integer)][module=<name)l 
[indirect] 

address_expr: The address specified by this parameter is known as 
the base address. Anyone of the following forms may 
be used. 

for mat 

numlocs 

location: 'oc=(integer) 
Where integer is an absolute address. 

line: I=(integer) 
Where integer is a CVBIl-CC line number generated by 
the co m pile r • 

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

entrypoint : e=(name) 
Where name is an entry point identifier. 

If the order dependent format is used and no keyword is 
given, location wi't be assumed. 

f: Format of the memory display. It must be one of the 
fo" OW~l"'!g ~ 

oct: Octal digi ts followed by (8) 
dec: Signed decimal integer 
adr] lower 18 bits are displayed as an address 
h ex : Hex a dec i m a I d i gi t s f 0 I I owed by ( 1 6 ) 

Default format is oct. 

n1 This specifies the number of memory locations to be 
refer enced. Defaul tis one. 

offset : 0: A displacement which is added to the base address to 
form the effective memory address. Default is zero. 
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module: m: CYBIL~CC compilation unit to which line or offset 
applies. If it is not specified, the default module is 
used. 

lndirect : j: This specifies that the display is to be at the 
memory location addressed by the contents of the base 
address. 

Example: DM e=cdta,offset=4,f=oct,n=lO 

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

4.3.2 FORWARD FW 

This command continues the memory display forward from the 
last DM, FORWARD or BACKWARD command. Displays memory starting 
with the word following the last word displayed by the previous 
command. 

for w ar d : f w numJocs=(integer> 
[format-oct: dec: adr : hex] 

numlocs 

format 

• • n: Specifies 
referenced. 

the n um b e r of memory locations to be 

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

oct: Octal digits followed by (8) 
dec: Signed decimal integer 
adri Dispiays iower 18 bits as an aauress 
hex: Hexadecimal digits followed by (16) 

Default value for format is to continue in 
format as the previous display_memory, 
backward command. 

the same 
forward, or 

Example; F~RWARD 6 

Disp'ays the next 6 words of memory in the same format 
as the previous DISPLAY_MEMORY, FORWARD or BACKWARD. 
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4.3.3 BACKWARD: BW 

This command continues the memory display with the section of 
memory preceding the current display memory Jocation~ It 
displays memory from the word preceding the first word displayed 
by the previous command back n locations. 

backwar d : bw numfocs=<integer) 

num.ocs 

for mat 

[format=oct : dec: adr : hex] 

n: Specifies the number of memory locations to be 
referenced. 

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

oct: Octal digits followed by (8) 
dec: Signed decimal integer 
adr: Displays lower 18 bits as an address 
hex: ~exadecimal digits followed by (16) 

Default value for format is to continue in 
format as the previous display_memory, 
baCKward command. 

the same 
forward, or 

Exempt e: BACKWARD 4, oct 

Displays the four preceding words of memory in octal 
for mat. 

This command changes the contents of the specified memory 
locations. 

cm <address_expr) 
[module=<name)l [offset=<integer)l 
value=<expr) [numfocs=<integer)l 
[indirect] 

address_expr: The address specified by this parameter is known as 
the base address. Anyone of the following forms may 
be used. 

location: loc=(integer) 
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module 

offset 

value 

numlocs 

Where integer is an absolute address. 

line: t=(integer) 
Where integer 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 
given, location is assumed. 

m: The CYBIl-CC campi lation unit to which line applies. 

0: A displacement which is added to the base address to 
form the effective memory address. Default is zero. 

v: The octal, decimal, hexadecimal or ascii value which 
is to be stored at the memory address specified. 

: n: This 
changed. 

specifies the number of memory locatjons to be 
Oefau I ti s one. 

indirect: i: This specifies that the location to be changed is 
the memory location addressed by the contents of the 
base address. 

Example: eM loc=6270(8) v=1493 

Stores 1493 (note default base is decimal) in octal 

This command displays the contents or the machjne registers. 

[Il : fl : [a : b : x=[(integer)l]] 
[format=oct : dec : adr : hex] 
[indirect] 

p ft: a : b : Xl This specifies which type of registe;r is to 
be displayed. The number for a, h, or x, indicates 
which register number to display. If no register 
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format 

number is specified., a.1 of the specified type will be 
disp' ayed. If the parameter j s omitted, all 24 A, S, 
and X registers witl be displayed. 

f: Format of the register display. It must be one of 
the following: 

oct: Octal digits followed by (8) 
dec: Signed deci mal integer 
adr: Displays the lower 18 bits as an address 
hex: Hexadecimal digits followed by (16) 

Default value of format is octal for a, b, and x 
registers, and address for p and 'I registers. 

indirect j: This specifies, if quoted, that the display is to 
oe at the memory location addressed by the contents of 
the register. 

Example: DR b 

Displays ai' b registers in octal format. 

This command changes the contents of the machine registers. 

change_registers: cr a: b: x=(integer) 
value=<expr> [indirect] 

a : b x: This specifies which type of register is to be 

be changed. 

value y: This is the octal, decimal, hexadecimal or ascii value 
to be stored in the register. 

indirect :.i: This specifies, if quoted, that the value is to be 
stored at the memory location addressed by the contents 
of the register. 

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

Places the value 1236 (octat) in register x6. 
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A debugger SCL procedure is a named sequence of CCDBG commands 
that is established within the CCOBG environment. Any desired 
CCOSG command sequence can be established as a debuger SCl 
procedure. Procedures can be invoked either from within some 
other procedure or from the terminal when in int~ractive command 
input mode, by issuing a READ command referencing the name of the 
defined procedure. 

This command establishes a debugger Sel procedure. 

set_procedure: sp procedure=(name> [(cot1ect>(eo':;> 
r(command_statement>(eot:;)l ••• l 
<collect_end> 

procedure: pr: The identifier assigned to this sequence of CCOBG 
commands. 

collect c: Activates collect mode. This parameter is not 
necessary to establish a procedure, but is included in 
the syntax for compatibility with SET_TRAP and 
SET_BREAKPOINT commands. 

command_statements: CCOBS commands which make up the body of the 
procedure. They are checked for syntax but not 
executed at this time. 

ca::act_and ca: Terminatas co:;ect mode. This parameter is 
required. 

Example: SeT_PROCEDURE procedure=newid; DR b=5; DV var=x;dv y; 
PA; ce 

Creates a procedure named newid which contains several 
commands. 

This command displays the commands that make UP the specified 
procedure. If no procedure identifier is specified, the names of 
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all existing debugger Sel procedures are displayed. 

display_procedure: dp [procedure=(name) ~ 

«name)[(sep><name)l ••• )] 

procedure : pr~ The identifier of the procedure to be displayed, 
as specified in the SET_PROCEDURE command. 

Example: DP procedure=newid 

Displays the debugger SCL procedure named newid. 

SAVE? 

This command copies specified procedure definitions to a local 
file. If no procedures are specified, atl debugger Sel 
procedures are copied to the file. 

save_procedure: savep file=(name> [procedure=(name> 
«name)[(sep>(name)l ••• )] 

file: f: The name of the fife the procedure is to be saved on. 

procedure: pr: The identifier of the group to be saved. 

Example: SAVEP procedure=newid f=saveid 

Saves procedure named newid on file saveid. 

This command removes specified debugger Sel procedure 
definitions. If no procedure is specified, a warning message is 
issued, and if the user accepts the warning, atl debugger SeL 
procedures are cteared. 

clear_procedure: cp [procedure=(name) 
«name)[(sep><name)l ••• )] 

procedure pr: The identifier of the procedure to clear, as 
specified on the SET_PROCEDURE command. 

Example: C? procedure:newid 
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Clears debugger SCl procedure newid. 

A procedure is a set of CCDBG commands 
debugger SCt procedure. Once initiated, 
procedure execute automatically. 

established 
the commands 

as a 
in a 

Any CCOBG command may be used in a procedure. Most of the 
fo.towing commands, however, are particularly designed for use in 
a procedure. 

4.5.1 PAUSE PA 

This command temporarily suspends the automatic execution of 
the current CeD8G procedure and enters interactive mode, allowing 
CCOSG commands to be entered from the terminal. 

On tha occurrence of the first PAUSE command in a procedure 
body of a trap or breakpoint, the appropriate trap or breakpoint 
report is jssued prior to entering interactive mode. 

pause: pa [text='[(ascii)J ••• '] 

text : t: 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 (I). Apostrophes within the 
text are indicated by two consecutive occurrences of 
the character. 

Example: PAUSE text: 1 x3 is new v~lue of It 

4.5.2 MESSAGE : ME 

This command issues a designated message to the users terminal 
during a procedure execution. 

message 

text 

: me 

t: Message 
executed. 
It is 

(text:. [(asci i>l ••• t] 

text to be issued when the command is 
The text may be any string of characters. 

delimited by a pair of apostrophes (t). 
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Exampl e: 

4.5.3 GO 

Apostrophes within the text are indicated by two 
consecutive occurrences of the character. 

MESSAGE 'Variable XVZ has been modified f 

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

If the GO command is issued from a breakpoint or trap body, 
program executjon is resumed. In this last case, GO is identical 
to the Execute command. Re~umption of program execution can be 
specified via the optional address parameter. 

go [address_expr][offset=(integer>l 

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

line: I=(integer) 
Where integer is the CYBIL-CC line number generated 
by the comp il er. 

location: loc=(integer} 
Where integer is an absolute address_ 

...... _ ..... _ ..... --=_ .......... - /_ ........ _ ..... , 
Cll\.. ypV". IJ 4. t 'C - 'lfdl!lle, 

Where name is an entry point identifier. 

If no keyword is given for address_expr, line will be 
assumed. 

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

Example: GO line=42 offset=3 
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4.5.4 SKIPIF : S 

This command conditionally skips the fotlowing command when 
the specified relation is satisfied. 

sk i p if : s 

value_l : vI: An integer expression. It may include CCOBG 
variables, but not program variables. 

relationl One of the following: 

= Equal 
<> Not equal 
< less than 
(= Less than or equal 
)= Greater than or equal 
) Greater than 

v2: An integer expression. It may include CCOBG 
variables, but not program variables. 

Example: SKIPIF .VI < 20 

Skips next command if the value of CeOBG variable 'Vl 
j siess than 20. 

4.5.5 LABEL LA 

This command defines an identifier for the location in the 
procedure t-:nere 

labels areloea1 to the procedure in which they occur. No 
check is made for duplicate tabets. 

label: la name=<name> 

name: n: Identifier to be used for this location. 

Example: LABEL n=blOl3 

Establishes label BlOl3 at the current location in the 
procedure. 

COMPANY PRIVATE 



4-29 
CDC - ADVANCED SYSTEMS DEVELOPMENT 

09/29/80 
ERS for CYBIl-CC Interactive Debugger REV: D _~NNNN_NN_NNN ___ N_NN_N __ NNNN_NN __ N_NN ____ N __ N ___ NNN ___ N __ N ___ N_NN __ _ 

4.0 CCOBG COMMANDS 
4.5.6 GOTO 

4.5.6 GOTO 

This command transfers controt to the specified label within a 
procedure. Control can be transferred either forwards or 
backwards. Search is forward, end around, until the first 
occurrence of the Jabe' is found. 

goto 

'abel 

f abe I =<n ame> 

la: Identifier of location to which 
transferred. 

Example: GOTO blOf3 

control 

Transfers control to the location of labe' BIOt3 

4.5.1 READ R 

This command is used in three different waysl 

i s 

1) To process CCD8G commands stored or modified by some facility 
not provi ded by CCDBG i tsel f (e.g." the edt tor). 

2) To reconstitute breakpoint, trap, and debugger Set procedure 
definitions previous'y SAVEd on a fi'e. 

3) To jnvoke a debugger Set procedure. 

read : r fi'e : procedure = <name> 

f i , p. f"nnt-':Iinin .... " __ ... 'W ....... i ...... ~ 

procedure: pr: Name of procedure to be executed. 

Examples: READ f=bpfite 

Re-establishes 
BPF IlE. 

breakpoint 

READ procedure=newid 

definitions 

Initiates processing of procedure NEWIO. 

saved 
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4.6.1 EXECUTE EX 

This command starts or resumes program execution. Program 
execution is initiated at the next instruction, or at the user 
specified address. This command differs from the GO command when 
there are higher levels of CCDSG comma~ds. GO transfers control 
to the next higher .eve. of CCOBG commands, EXECUTE bypasses alt 
CCDBG commands to resume program execution. 

execute: ex [address_expr] [offset=<integer)l 

address_expr: An address at which execution is to resume. It is 
not possible to resume executlon jn another module or 
procedure. It may be any of the following: 

line: l=(integer) 
Where integer is the CYBIL-CC tine number generated 
by thecompiter. 

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

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

If no keyword is given for address_expr, line will be 
assumed. 

_CC! __ .l-. __ A ..J!.-_I ______ .&... _..I...i_ .... .t..._ 1..,t __ L ____ ...;1 ..... ___ _ 

U 1 I !t t:= \. • U. AUt·~ tJ f i:S t; ~l!' t:= I' \. CI U U t:: U ,\. V \. If ~ Ud ~ c: d \.of U. t::!)!). 

Example: EX 146 

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

4.6.2 TRACEBACK TB 

This command produces a Jist of CVBIL-CC procedure names, 
beginning with the currently executing CYBIl-CC procedure and 
moving backward through successive levels. 
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4.0 CCOBG COMMANDS 
4.6.2 TRACEBACK: fS 

traceback: tb (entrypo'nt=<name)J 

entrypoint e: If a non-CYBIl-CC routine has multiple 
at which entrypoints, this parameter specifies 

entrypoint to start the traceback. 

Example: TB 

lists all eat's beginning with the most recent and 
going backward as far as possible. 

4.6.3 MOVE M 

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

If the source or destination is a range specification, the 
n u m I 0 c spar am e t e r j s ig nor e d e v en i f pre sen t an den 0 ugh w or d s are 
moved from the source to fil' the destination range. If the 
source range is smaller than the destination range, the words are 
moved repeatedly until the destination range is filled. If the 
source range is larger, only as man.v words as are needed are 
moved. 

If neither 
specification, 
words to move. 

the 
the 

source nor destination is a range 
numJocs parameter determines the number of 

move: m 

source_expr: Address 
move va'ues. 

or address range expression from which to 
Must have one of the following forms: 

source_'ine: sl=<integer>r( •• ><integer)l 
Where integer is a CYBll-CC line number generated by 
the campi' ere 

source_offset: so=<integer)[( •• ><integer)l 
Where integer is an address relative to a module. 

source_location: sloc=<integer){< •• ><integer)l 
Where integer is an absolute address. 
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If a keyword is not specified, source_location is 
assumed. 

destination_expr: Address or address range expression to which 
values are to be moved. Must have one of the following 
forms: 

numlocs 

destination_line dl=<integer)[( •• ><integer)l 
Where integer is a CVBIl-CC line number generated by 
the compiler. 

destination_offset: do=(integer)[( •• ><integer)J 
Where integer is an address relative to a module. 

destination_location: dloc=(integer)C( •• )(integer)l 
Where integer is an absolute address. 

If a keyword is not specified, destination_location is 
assumed. 

n: Number of words to be moved if neither 
nor the destination is an address range. 
one. 

the source 
Default is 

Example: MOVE sJoc=112(S) •• 120(S) dtoc=142(8) •• 150(S) 

Moves 7 words beginning at 112(octal) to a 7 word field 
begjnning at location 142(octat), all addresses are 
absolute. 

This command can provide immediate assistance to a terminal 
user about CCDBG features. It acts as a selectively accessed 
on-line jnformation summary. 

help: h [(subject) : (command_name)] 

(subject>: One of the permissible subject categories. 

(command_name): A CCDBG command identifier or abbreviation. 

If no parameter is specified, the subject index is listed. 
This displays all the permissible subject catagories that may be 
entered as parameters to help. 
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Example: HELP cmds (lists all CCDBG command identifiers) 

S AVEA 

This command saves al' trap, breakpoint and debugger Sel 
procedure definitions. 

save_all: savea file=<name> 

file f: The name ofa local f. Ie on which to save the 
environment. 

Example: SAVEA,bigfi Ie 

4.6.6 CHE~KPOINT CK 

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

CHECKPOINT saves the current CCnSG environment (br.akpoint, 
trap, and debugger SeL procedure definitions), and current status 
(interpret and veto mode settings), output options, default 
module, default proc, CCOSG variables and tablesJ and the user 
program image, on a file. 

Restoration of CCOSG to its status, environment, and user 
program image is done by issuing the system command DEBUG(RESUME, 
filename). 

'fi Ie : f: The name of a local fi Ie on which the CCOBG environment 
witl be saved. 

Example: CHECKPOINT f=sf 

4.6.7 QUIT 

This command terminates a CCD8G session. 

qu i t [normal: abort] 
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normal: Terminate normal.y. This is the default if no parameter 
is specified. 

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

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

This command terminates veto mode. 

This command allows the user to control the kinds of CCOSG 
output that are written to the standard output file. 

lo=<options) 

10: List options, any of the following: 

e Error messages 
w Warning messages 
d Debug output produced by command execution 
i Informative messages 
r Read command sequence (group or fife) when read 
b Body sequence when it occurs (trap or breakpoint) 
t Terminal or standard input file echo 
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The default options when the list is omitted are 
e,w,d,i. If e is omitted, an auxiliary file must be 
defined with the e option specified. 

SAUX 

Thi s command allows a user to define an optional au)(i I iary 
output file and contro' the kinds of output that are written to 
it. 

set._auxiliary: saux fite=(name) lo=(options) 

file; f: Name of the file to be the auxi1iary output file. 

10= List options. These define what is to go on the file. Any 
of the foltowing: 

e Error messages 
w Warning messages 
d Debug output produced by command execution 

InformatiYe messages 
r Read command sequence (group or file) when read 
b Body sequence when it occurs (trap or breakpoint) 
t Terninal or standard input fiJe echo 

Example: SAUX f=pxidaux lo=(d,r. 

CAUX 

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

DMAP 

This command displays load map information relating to modules 
entry points, and overlays. 

[module=<name)] 
[overtay=«integer),(integer»)] 
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module: 

overlay 

m: A CYBIL-CC compilation unit. 
specjfied, its origin, length and 
contained in it are displayed. 

If a module is 
all entry points 

ovl: If an overlay is specified, the names of all 
modules in the overlay are listed. 

If no parameter is specified in a noo_overlay environment, the 
names of alJ modules are listed. In an overlay environment, 
designations of overlays are listed. 

Example: DMAP m~adapt 

Displays loader information about module adapt. 

4.1.7 DISPLAY_DEFAULTS DO 

This command displays the current default value for module and 
proc. 

This command displays information to help the user determine 
the current state of the debug session. 

The following information is displayed. 

honored.' or the location of 
interrupt to be displayed. 

Oi oieakpoint 
user program 

current:y 
abort or 

The overlay numbers currently in core and thefT 
addresses. 

The current terminal output options. 

The name of the current auxiliary output fi'e and the 
current auxifiary 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 breakpoints, traps, and groups currently 
defined. 

4.7.9 CHANGE_DEFAULTS CD 

This command a'lo~s the user to change the default values of 
module and proc to new identifiers. 

change_defaults: cd [modu'e a <name)l 

module 

proc 

overlay 

(proc=(name)l [(.name)] ••• ] 
[over'ay=«integer),(integer»)] 

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

p: This parameter changes the default proc to the 
specified proc. 

ovl: Overlay which contains the new default module or 
proc. 

Example: CD m=zclmtay 

Changes default module to the module with alias 
lc'mtay. 
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5.0 MESSAGES +++t++++++++ 

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

*ERROR - message text 
? 

*CMO - (command text) *ERROR - message text 
? 

When in collect mode, some errors, 
jnvalid syntax, are detected and 
collected, thus allowing them to be 
Other errors are not detected until 
attempted. 

such as those involving 
reported prior to being 
corrected at that time. 

execution of the command is 

Message 

ADDRESS IN 
ECS/lCM 

ADDRESS IN 
UNLOADED 
OVERLAY 

ADDRESS 
OUTSIDE 
USER AREA 

Significance and Action 

GO or EXECUTE has been suppl led with a location 
parameter that is an ECS or lCM address. If sup­
plied, the address must be one in central memory. 

ACTION: Correct and reenter. 

A specified symbolic address implies one contained 
in an overlay not currently loaded. 

ACTIO~: Confine symbolic addresses to those in 
currently loaded overlays. 

An address reference is to a location in OBUG, 
beyond the first 1008 (approximately) locations, 
or beyond the user field length. These locations 
are inaccessible to the user. 

ACTION: Reenter with an allowabfe address. 
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5.1 DIAGNOSTIC MESSAGES 

BAD INDEX 
TYPE i 

BAD 
ORDINAL 
VALUE i 

Internal error. 

AC TION: Subm it PSR. 

A variable of type ordinal contains an 
undefined value. 

ACT I ON : N I) n e • 

BAD SYMBOL Internal error. 
TYPE i 

CANNQ) 
C HANG'E 
VALUE OF 
ENTIRE 
RECORD OR 
ARRAY 

CANNOT 
EVALUATE 
VARIABLE 
TYPE i 

DEBUG 
INTERNAL 
ERROR 

ERROR 
MESSAGES 
MAY NOT BE 
SUPPRESSED 

ACTION: Submit PSR 

The CHANGE_VARIABLE command can only change the 
value of simple variables, such as fields of 
records or elements of arrays. 

ACTION: Reenter with subscript or field notation. 

Interna' error. 

ACTION: Submit PSR. 

An error in Debug is preventing further pro­
cessing. Debug must be aborted. The program 
being debugged could have damaged a portion of OBUG. 

ACTION: Try a new Debug session with atl execution 
performed in interpret mode, which protects 
t"\IlUC, ........ At'\> 
V'JVV ..... v ....... '. 

Completing the current SET OUTPUT, SeT 
AUXILIARY, CLEAR OUTPUT, or CLEAR 
AUXILIARY command results in no file being 
designated to receive error messages. 

ACTION: Assign file options consistent with this 
restriction. 
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EXECUTION 
ADDRESS 
OUTSIDE 
CURRENT 
PROCEDURE 

INVALID 
DESCRIPTOR 
WORD FOR 
ADAPTABLE 
ARRAY 

INVALID 
FIRST, 
LAST OR 
STEP VALUE 

INVALID 
ORDINAL 
VALUE x 

INVALID 
PARAMETER 
xxxx 

INVALID 
VALUE 
SPECIFIED 
FOR 
VARIABLE 
OF TYPE x 

The address specjfied is outside the current 
procedure, and execution of the command would 
invalidate the stack. 

ACTION: Correct and reenter. 

An illegal descriptor word was found for 
an adaptable array. 

ACTION: Use a write trap on the pointer to find the 
point where the descriptor is destroyed. 

A breakpoint has been supplied with an invalid 
frequency parameter. 

ACTION: Check that al' such parameters are 
positive. Check that lAST is not less than 
FIRST. Reenter with corrected values. 
first is limited to 262,143. Step is 
limited to 4095. 

The value input is not a val id value for this 
variable. 

ACTION: Correct value and reenter. 

The SlJ P P Ii e d HE L P par am e t er i sin va' i d. 

ACT!O~: Enter HELP for a !ist of va1id parameters. 
Reenter the HELP command with a val i d 
parameter. 

Value type for a variable or subscript 
does not match the value input. 

ACTION: Verify variable type and reenter in proper 
format. 
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5.0 MESSAGES ++++++++++++ 
5.1 DIAGNOSTIC MESSAGES 

INTERNAL 
ERROR -
STACK 
UNDERFLOW 

INTERNAL 
ERROR -
SYMBOL TOO 
COMPLEX 

INVALID 
QUALIFIER 
FOR 
OVERLAY 
TRAPS 

INVALID 
TRAP TY·PE 
xxxx 

LINE 
NUM8ERS 
NOT 
AVAILABLE 

NO DEFAULT 
MODULE 

NO ENTRY 
POINT xxx 

Internal error. 

ACTION: Submit PSR. 

Too many levels of record and array declarations 
exist in the variable to allow CCOBG to 
display it. 

ACTIO~: Display portions of the record. 

An over'ay trap quaJifier other than an overlay 
designation was specified in a SeT TRAP, 
LIST TRAP, CLEAR TRAP, or SAVE TRAP 
command. 

ACTION: Correct and reenter. 

A SET_TRAP command has an invalid trap type 
parameter value. 

ACTION: Reenter with a valid trap type. 

An attempt was made to reference a tine number 
in an explicitly named or default module 
other than a program 
compiled with the DEBUG option. 

ACTION: Check the home program. 

A command has been entered that requires a module 
specification, no module was specified, and no 
default rnodu:a is established. 

ACTION: Define a default mOdule or reenter command 
with module specified. 

A reference has been made to an entry point 
name xxxx which does nost exist; or if an overlay 
qualifier has been supplied, it is not in that 
overlay. 

ACTION: Check spelling or overlay qualifier; correct 
and reenter. 
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NO FILE OR 
PROCEDURE 
xxx X 

NO lAB El 
xxxx 

NO MODULE 
xxxx 

NO 
OVERLAYS 

The file or debugger SeL procedure named in a 
READ parameter does not exist. 

ACTION: Check spelling; check to see if the file is 
logically connected to the Job. 

A GOTO command has referenced a label which 
does not exist in the current Debug command 
sequence. 

ACTIONl Correct the Debug sequence accordingly. 

A reference has been made to a module xxxx 
which does not exist; or if an overlay qualifier is 
supplied, the module is not in that overlay. 
Remember that module is a 1 7 character name. 

ACTIONl Correct and reenter. 

An overlay reference has been made in a nonovertsy 
environment. This error is detected at collect time 
jf it occurs in a debugger Set procedure, or if a 
specific overlay is referenced. 

ACTION: Confine Debug commands and address 
qualifiers to those acceptable in a 
nonoverJay environment. 

NO OVERLAY The specified over' ay does not exist. DISPLAY_MAP 
(xxxx) indicates alt existing overlays. 

NO 
VARIABLE 
XXX)( 

ACTION: Reenter with the corrected overlay 
de"signation. 

An attempt was made to reference a CYBIl-CC 
variabJe xxxx. No such variable exists in the 
referenced or default module or the variable was not 
us ed. 

ACTION: Check spelting and the home program. 

NON - Field is not defined in current record. 
EXISTENT 
FIELD XXJ(X 

ACTION: Correct and reenter. 
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NOT IN 
COLLECT 
MODE -
COLLECT_END 
IGNORED 

OPTION 
CODE MUST 
BE B, 0, 
E, I, R, 
T, OR W 

POINTER 
VARIABLE 
NOT 
INITIALIZED 

PROC xxxx 
NOT CALLED 

PROC xxxx 
NOT IN 
STACK 

PROGRAM 
HAS 
COMPLETED 

RECURSIVE 
READ OF 
xxxx 

A COLLECT_END command has been entered when 
not in collect mode. 

ACTION: None. 

An invalid option code was specified in the 
option list of a SET_OUTPUT or SET_AUXILIARY 
command. 

ACTION: Reenter with all valid option codes. 

A debug command has attempted to eva'uate 
a pointer variable that has not been set. 

ACTION: None. 

TRACEBACK cannot proceed because the 
specified procedure has never been called. 

ACTION: Enter another command. 

Automatic variables are not available 
because the procedure is not active. 

ACTION: None. 

An attempt has been made with either GO or 
EXECUTE to continue program execution from 
the point where program termination has been 
raached. 

ACTION: Reenter specifying some other execution 
addresses, or issue QUIT. 

The debugger Sel procedure or file named in 
the current READ parameter is a nested 
procedure or the current sequence. 

ACTION: Redesign sequence 'ogic to avoid this 
situation. 
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RELATIVE 
ADDRESS 
OUTSIDE 
BLOCK 

RESPONSE 
QUALIFIER 
MUST BE 
LINE OR 
SeQ 

SPECIFIED 
VALUE NOT 
IN SET 

STACK 
POINTER 
OUTSIDE 
USER AREA 

SUBSCRIPT 
REQUIRED 
AFTER 
ARRAY xxx x 

SUBSCRIPT 
VALUE i 
OUT OF 
RANGE 

SYMBOL 
NUMBER j 

NOT FOUND 

A module offset is equal to or greater than its 
length. DISPLAY_MAP gives the program length. 

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

In response to an error, warning, veto, or 
interrupt of a Debug sequence, a response keyword 
has been followed by text beginning with other 
than LINE, SEQ or ; (semi-coJon). 

ACTION: Enter any desired valid response. 

The given value is not in the specified set. 

ACTION: Correct and reenter. 

An invalid stack pointer has been found. 

ACTION: None. 

A field of a record was specified after 
an array field in a variable entry 
without specifing a subscript. 

ACTION: Correct and reenter. 

A subscript, value has been specified that is 
Outside the ranya for the array. 

ACTION: Correct and reenter. 

Internal error. 

ACTION: Submit PSR. 
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5.1 DIAGNOSTIC MESSAGES 

SYMBOL Internal error. 
WITH 
RELOCATION 
TYPE i 
NO·T 
ACCESSABlE 

SYNTAX 
ERROR -
COMMAND 
TOO LONG 

ACTION: Submit PSR. 

Command with keywords added is too long 
for buffer. 

ACTION: Break command UP if possible so fewer 
parameters are needed. 

SYNTAX A DISPLAY_MEMORY command has not been 
ERROR - entered. 
DISPlAY_ 
MEMORY 
MUST 
PRECEDE 
FORWARD OR 
BACKWARD 

SYNTAX 
ERROR -
DOUBLY 
DEFINED 
PARAMETER 

SYNTAX 
ERROR -
EXPECTING 

SYNTAX 
ERROR -
IMPROPERLY 
QUALIFIED 
ADDRESS 

ACTION1 Enter a DISPLAY_MEMORY before doing FORWARD 
or BACKWARD. 

The parameter specified in the message has 
been given more that one value. 

ACTIONl Correct syntax and reenter. 

An incorrect parameter type was found. 
The message tells what was expected and what 
was found for the specified parameter. 

ACTION: Correct syntax and reenter. 

Either the address parameters are not 
al lowed together (ie, proc and location) 
or another parameter is needed with 
them tie, module must be supplied 
when proc and overlay are). 

ACTION: Check syntax, correct and reenter. 
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SYNTAX 
ERROR -
INVALID 

SYNTAX 
ERROR -
INTEGER 
OVERFLOW 

S YN r A X 
ERROR­
INTEGER 
TOO LARGE 

SYNTAX 
ERROR -
REQUIRED 
PARAMETER 
MISSING 

SYNTAX 
ERROR -
STRING 
OVERFLOW 

SYNTAX 

TABLE 
OVERFLOW 

SYNTAX 
ERROR -
TOO FEW 

SYNTAX 
ERROR -
TOO MANY 

The syntax described by the message is illegal. 

ACTION: Correct syntax and reenter. 

An arithmetic operation has caused the integer 
to become too large. 

ACTION: Check numeric parameters. If problem 
persists, submit PSR. 

The value entered is too large. 

ACTION: Correct and reenter. 

The specified parameter must be entered for 
th is command. 

ACTION: Reenter command specifying the required 
parameter. 

String exceeds maximum allowab'e length. 

ACTION: Correct and reenter. 

CCOBG internal tables are fitled. 

ACTION: Submit PSR. 

Not enough of the specified item were input. 

ACTIO~: Correct and reenter. 

Too many of the specified item were input. 

ACTION: Correct and reenter. 
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5.1 DIAGNOSTIC MESSAGES 

SYNTAX Parenthesis or brackets are not matched. 
ERROR -
UNBALANCED 

SYNTAX 
ERROR -
UNKNOWN 
KEYWORD 

SYNTAX 
ERROR -
VALUE OUT 
OF RANGE 

SYNTAX 
ERROR -
VALUE 
RANGE NOT 
ALLOWED 

ACTION: Correct and reenter. 

The specified key~ord is not valid for 
this command. 

AC TION : Check syn tax, correct and 

Par amet er vatue i s not within 
a I , 0 wa b Ie range. 

ACTION: Check s,yntax, correct and 

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

reenter. 

reenter. 

ACTION: Check syntax, correct and reenter. 

TOO MANY The number of breakpoints has reached the maxi-
BREAKPOINTS mum al .owed. 

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

TOO MANY The number of debugger SCL procedures has 
PROCEDURES reached the maximum allowed. 

TOO MANY 
NESTED 
COMMAND 
SEQUENCES 

One or more existing groups must be 
before any new ones can be set. 

The number of nested debugger SeL procedures has 
reached the maximum allowed. A READ or PAUSE 
com man dis no t a I I 0 we d un til the cur r en t 
procedure is terminated and the previous 
procedure is resumed. 

ACTION: Enter GO to resume the previous sequence 
immediately. 
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TOO MANY 
TRACE 
lEVEL S 

TOO MANY 
TRAPS 

UNKNOWN 
COMMAND 

VARIABLE 
NAMES NOT 
AVAILABLE 

xxxx IS 
NOT AN 
ARRAY 
VARIABLE 

xxxx IS 
Nor A 
POINTER 
VARIABLE 

xxxx IS 
NOTA 
RECORD OR 
ARRAY OF 
RECORDS 

The TRACEBACK output has reached its built-in 
feasibility limit. Program logic flow could 
have errors. 

ACTION: Correct and reenter. 

The number of traps has reached the maximum 
allowed. 

ACTION: Clear one or more existing traps before 
setting new ones. 

The command text does not contain a syntactically 
recognizable command name. If this error occurs 
in a debugger Sel procedure, it is detected at 
collect ti!l1e. HELP CMOS Jist all valid 
com m an d n am e s. 

ACTION: Cbeck spelting. Reenter a valid command. 

The referenced variable in an explicitly named or 
default module must be in a CYBIl-CC program 
compiled with the DEBUG option. 

ACTION: Check the home program. 

A subscript is inc1uded in a variable 
declaration for a variable that is not 
type array. 

ACTION: Correct and reenter. 

A po in ter symbol (A) has been used ina 
variab:a declaration for a variable that 
is not type pointer. 

ACTION: Correct and reenter. 

A field name has been specified for a 
variable that cannot have fields. 

ACTION: Correct and reenter. 
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5.0 MESSAGES ++++++++++++ 
5.2 WARNING MESSAGES 

Warning messages issued by CCDBG are listed below. These 
messages have one of tne following forms: 

*WARN - message text 
OK? 

*CMD - (command text) *WARN - message text 
OK? 

These messages indicate by their wording the action that is 
taken if the user responds with a positive acknowledgement (YES, 
ACCEPT, or OK). 

Warning messages can be suppressed by issuing a SeT OUTPUT 
command that does not inetude the W parameter in its option 
list. The action indicated in the message automatically occurs. 
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Message Significance ------------_._--------+-----_._-_._---_._._-----------.---------------
ADAPTA8LE STRING This CHANGE_VARIABLE command wil I 
LENGTH WILL. INCREASE: lengthen the adaptable string variable, 
FROM i TO i : and possibly overwrite other data. 

ADDRESS RANGE WIll 
BE TRUNC ATED 

ALL WIll BE CLEARED 

BREAKPOINT WILL BE 
SeT AT ENTRY POINT 

EXISTING AUXILIARY 
FILE WIll BE 
CLOSED 

EXISTING BREAKPOINT 
WILL BE REDEfINED 

EXISTING CHECKPOINT 
FILE ',jILl SE 
OV E RWR ITTE N 

PROCEDURE xxx WILL 
BE REDEfINED 

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

lINE n NOT 
EXECUTABLE - LINE m 
WIll BE USED 

1 • 
An address range for CHANGE, DISPLAY, 
or MOVE extends beyond the user field 
1ength or into DBUG, beyond the first 100 
(approximate'y) locations. 

A CLEAR_TRAP, CLEAR_8REAKPOINT, or 
CLEAR_PROCEDURE command has been issued 
with no parameters. 

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

A SET_AUXILIARY command has been issued 
which specifies a file name different 

: from that of the existing auxitiary 
• t f i Ie. 

An attempt is being made to set a 
breakpoint where one alreadY exists. A 
positive acknowtedgement causes the new 
definition to override the old one. 

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

: 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. 

One 15 bit instruction for this line 
of the program will be executed before 

: breakpoint is honored. 
• t 

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

TRAP #n, type, 
qualifiers, WILL 
BE CLEARED 

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

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 In. --_. __ ._._._----_._-_._----_.+-_._------------_._---_.-----.-------.---------

5.2.1 INFORMATIVE MESSAGES 

Informative messages jssued by CCOSG are listed below. 
messages have the form: 

messa.Je text 

These 

Informative messages indicate the following: changes in the 
status of CCDBG, changes in the status of commands that process a 
list, commands which confirm specific actions taken, when a list 
e'ement cannot be processed, and when there is no action to be 
taken. 

After the informative message is issued, CCDBG does not pause 
for a response, except when the message announces the start or 
resumption of a CeORG session. Any remaining elements in a list 
are processed after reporting a Jist element that cannot be 
processed. 
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5.0 MESSAGES ++++++++++++ 
5.2.1 INFORMATIVE MESSAGES 

Message 

CY8Il-CC INTERACTIVE 
DEBUG 

CYBIl-CC INTERACTIVE 
DEBUG RESTARTED 

eYBll MODULE 
NEXT, STACK POINTER 
ASSUMED IN REG B2 

DEBUG ABORTED 

DEBUG TERt1INATEO 

END COLLECT 

IN COLLECT MODE 
(,LEVEL n) 

Significance 

After the program to be debugged has 
been toaded, this message is issued when 
CCnSG recei've.s control. An initial set 

: of traps and/or breakpoints should be 
: established at this point before starting 

program execution. 

• • 

A CCOSG session has been resumed from 
the point where it was checkpointed. The 
system command statement DEBUG 
(RESUME,filename) has been entered 
following the issue of a CHECKPOINT 
command. 

Previous mOdules in a traceback have not 
been CYBIL-CC modules. Continued 
traceback is possible only if register BZ 
stitl contains a valid stack pointer. 

This message is issued in response to 
QUIT ABORT; it appears in the dayfile as 
wei I • 

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

Sufficient collect_end commands have been 
encountered to reduce the collect Jevel 
to zero, thus ending collect mode. 
Interactive command' mode is resumed; 
entered commands are immediately 
executed. 

: This message occurs when the user 
: receives CCOBG control in collect mode; 

this was not the case when the user last 
had control. Any subsequent commands 

: entered will no longer be executed 
: immediately, but will be checked for 

syntax and collected into a debugger set 
procedure for future execution. level n 
is included in the message if a nested 
collect is in effect (n is greater than 
one). To end collect mode, n collect_end 
commands are required. 
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5.2.1 INFORMATIVE MESSAGES 

INTERRUPT IGNORED 

INTERRUPTED 

INTERPRET MODE 
TURNED OFF, 

INTERPRET MODE 
TURNED ON 

NO BREAKPOINT xxxx 

NO 8REAKPDINT #In 

NO BREAKPOINTS 

• • 

CCOBG was already in interactive command 
mode when a terminal interrupt occurred. 
Since the purpose of a terminal interrupt 
is to place CCOBG in interactive mode, 
the interrupt j s ignored .• 

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

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

: A SET_TRAP command has been issued with 
: a trap type that requires interpret mode 
: of program execution, and, currently, 

interpret mode is off. Subsequent 
program execution wil' be by interpreting 
atl machine instructions. 

A request has been made to DISPLAY, 
CLEAR, or SAVE a breakpoint at tocation 
xxxx. No such breakpoint exists. Any 
remaining list elements are processed. 

A request has been made to DISPLAY, 
CLEAR, or SAVE a breakpoint #n which does 
not exist. Any remaining list elements 
are processed. 

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

---------_. __ . __ ._._------+--_._--------------_.----------.. --------------
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5.2.1 INFORMATIVE MESSAGES 

Message Significance 
---_._-_._--_._----------+-------_. __ ._-_._-_._ .. _---_.---.---.-------------

NO PROCEDURE xxxx A request has been made to DISPLAY, 
CLEAR, or SAVE a debugger SeL procedure 
xxxx which does not exist. Any remaining 
list elements are processed. 

NO PROCEDURES 

NO xxx x TRAP yyyy 

NO TRAP #11 

NO TRAPS 

PAUSE IGNORED FROM 
TERMINAL 

TIME LIMIT 

TRAP NUMBER IGNORED 
IN THIS CONTEXT 

• t 

: There are no debugger SCl procedures to 
: DISPLAY, CLEAR, or SAVE. 
• • 

A request has been made to DISPLAY, 
CLEAR, or SAVE a user-defined trap of 
type xxxx with scope yyyy. No such trap 
exists. Any remaining list elements are 
processed. 

: A request has been made to DISPLAY, 
: CLEAR, or SAVE a user-defined trap #n 

which does not exist. Any remaining list 
elements are processed. 

1 
I 

There are no user-defined traps to 
DISPLAY, CLEAR, or SAVE. Note that the 
three default traps: END, ABORT, and 
INTERRUPT are never displayed, cleared or 
s av ed. 

: This mesage results from entering 
PAUSE while in interactive (non-eollect) 
mode. 

A time limit interrupt has occurred while 
either the program or a CCOSG sequence 
'iSS executing. A small amount of time is 
teft, sufficient to do a SAVE_ALL and 
QUIT. To continue the session, enter 
CHECKPOINT, followed by a QUIT and 

: DEBUGtRESUME). 
1 • 

A trap number has been specified as a 
: list element in DISPLAY_TRAP, 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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5.0 MESSAGES ++++++++++++ 
5.2.1 INFORMATIVE MESSAGES 

USER PROGRAM 
INTERRUPT PENDING 

USER RECOVER ROUTINE 
COMPLETED, x 
RE GlUES TE 0 

VARIABLE· NAMES NOT 
AVAILABLE fOR xxx 

xxx TREATED AS; 

A program interrupt was detected while 
execution of a CYBIl-CC statement 
compiled with the DEBUG parameter was in 
progress. Unless a second interrupt is 
issued, the interrupt is delayed untit 
the execution of the current statement is 

: completed. However, in the interim, a 
: breakpaint 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 result of the terminal input. 
The terminal interrupt is acknowledged. 
Control is regained by entering GO or 
EXECUTE, causing the CYBIl-CC statement 
to complete its execution. 

CCOBG issues this message after the user 
: program has completed its recover 
: routine by making an ABORT or ENDRUN 

request. 

Either program xxx is not a CYBIl-CC 
program, or it was not compiled with the 
DEBUG option explicit., specified. 

: A collect was found following a command 
: other than SET_TRAP, SET_BREAKPOINT, or 

SET_PROCEDURE; or a COLLECT_END was found 
after a statement w h i Ie no ti nco fie c t 
mode. 

---_._---_._--------_._._-+----------------_._._._-_.-----.----.----.--.---.-
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6.0 ALPHABETICAL COMMAND SUMMARY 

backward bw 

change_defaults cd 

change_memory cm 

change_registers cr 

change_variable cv 

num'ocs=(integer> 
Cformat=oct : dec 

[module=(name)l 

adr : hex] 

[proc=<name) (.(name)] ••• ] 
[overlay=«integer),<integer)}] 

<address_expr)[modute=(name}l 
[offset=(integer}l value=<expr> 
[numlocs=(integer)l [indirect] 

a : b : x=<integer) 
value=(expr) [indirect] 

var=<name) vatue=(expr) 
[module=(name)][proc=(name> 
[.(name)] ••• ] 

checkpoint: ck file=(name> 

cl ear _auxi. i ary : caux 

clear_breakpoint: cb 

clear_interpret ci 

clear_procedure cp 

clear_trap ct 

(scope_expr] 
[b=<integer)[( •• ><integer)l: 
«integer)[( •• )<integer>J 
[(sep><jnteger>C( •• >(integer)l] ••• )] 
[offset=<integer)] 
[overlay=«integer),(integer»)] 
[modute=(name)l 

(procedure=(name) : 
«name)[(sep>(name)l ••• )] 

rtype=<trap_type>][scope_expr] 
[t=(integer)r( •• >(integer)J: 
(~integer>[< •• ><integer)] 
[<sep>(int~ger)[< •• )<integer>]] ••• )] 
[overlay=«integer),<integer»)] 
(module=<name>l [proc=(name> 
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6.0 ALPHABETICAL COMMAND SUMMARY 

cl ear_veto: cve 

display_breakpoint 

display_default: dd 

[.(name)] .... ] 

db taddress_expr] 
(b=<integer>C( ... )(integer)l: 
«integer)C( •• >(integer)] 
[(sep>(integer)C< •• )<integer)l] ••• )] 
[offset=(integer)l 
(overtay=(integer),<integer»] 
[module=(name)J 

(modu'e=(name)J 
(overlay={(integer),<integer»] 

display_memory dm (address_expr) 
tformat=oct : dec: adr : hex] 
(numlocs=(integer)] 
[offset=<integer)]{module=(name)l 
[indirect] 

displ ay_procedure : dp [procedure=(name) 
«name)[(sep)(name)l ••• )] 

display_registers dr [p: fJ : (a : b : x=[(integer)]1] 
[format=oct : dec: adr : hex] 

display_status: ds 

dv 

execute ex 

[ indirect] 

[type=(trap_type)] [scope_expr] 
rt=<inte~eT>[< •• ><integer>]: 
C(integer)C( ... ><integer>l 
[(sep)(integer>t< •• )<integer)]] ••• )] 
[over'ays(integer),<integer»] 
[modute=(name)] [procs<name> 
(.(name)l ••• l 

(var=<name>l 
(format=oct : dec: hex] 
[moduJe=<name)] [proc=(name) 
[.(name>] ..... ] 

(address_expr] [offset=(integer)l 
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6.0 ALPHABETICAL COMMAND SUMMARY 

forward: fw 

go 

goto 

hel p : h 

label: la 

message me 

move : m 

pause pa 

quit 

read: r 

num'ocs=<integer> 
[format=oct : dec: adr : hex] 

(address_expr] [offset=(integer)l 

label=(name> 

[(subject> : <command_name)] 

name=(name> 

[text=t[(ascii>l ••• 'l 

source_expr destination_expr 
[numlocs=(integer)J 

[text='{(asci i>J ••• '] 

[normal : abort] 

fj Ie: pr ocedur e = <name> 

file=(name> 

save_breakpoint: saveb fi1e=(name>[scope_expr] 
[b=<integer>[< •• >(integer)l: 
«integer)[( •• ><integer>l 
(sep)<integer)[( •• >(integer)]] ••• )] 
[0 f fs et =( i nt eger)] 
[overtay=«integer),(integer»)] 
[module=(name)J 

save_procedure savep file=<name) 

savet 

set_3uxi I tar y saux 

[procedure=<name) 
«name)C(sep>(name)] ••• )] 

fite=(name> [type=(trap_type)l 
(scope~expr ] 
[t=(integer>C( •• >(integer)] : 
«integer)C( •• )<integer)J 
[(sep><integer>[< •• >(integer)ll ••• )] 
[overJay=«integer),(integer»] 
[modute=(name)l Cproc=(name) 
[. (name)] •• ,.] 

file=(name> lo=(options) 
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set_interpret : si 

set_procedure : Sp 

set_trap st 

set_veto sve 

(address_expr] 
[module=(name)][over'ay=«integer) 
,(integer»] [offset=<integer)] 
(first=(integer)l [Iast=<integer)l 
[step=(integer)l [(coltect)<eo':;) 
[<command_statement><eol:;)l ••• 
<collect_end>] 

lo=(options> 

procedure=(name) [<collect>(eol:;> 
r<command_statement)<eot:;)] ••• 
<collect_end>] 

type=(trap_type) [scope_expr] 
[over'ay=(integer>,(integer»)] 
[module=(name>l [proc=(name) 
{.(name)] ••• ] [(collect><eot:;> 
r(command_statement)(eot:;>l ••• 
<collect_end>] 

skipif : s <value_l><retation><value_2> 

tr aceback : ttl [entrypoint=(name)] 
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