




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































#undef — DATE__ 389

struct filsys {
unsigned short s_isize;
daddr_t s_fsize;
short s_nfree;

}i
Because daddr_t is long, COHERENT 386 would compile this and expect to find s_fsize at offset 2
(not 4) and s_nfree at offset 6 (not 8); but this is not where the bits actually fall on an existing file
system. So we circumvent the BCS with #pragma align. The directive #pragma align n means

“align objects on n-byte boundaries, at most,” and #pragma align means “restore default
alignment.” Thus, <sys/filsys.h> is edited to read:

struct filsys {
unsigned short s_isize;
#pragma align 2

daddr_t s_fsize;
#pragma align
short s_nfree;

}:

and the compiler thinks the struct members fall at offsets 0, 2 and 6, which preserves compatibility
with existing binary objects.

See Also

cpp, C preprocessor

#undef — Preprocessing DireCtive S

Undefine a macro
#undef identifier

The preprocessing directive #undef tells the C preprocessor to disregard identifier as a macro. It
undoes the effect of the #define directive.

See Also

#define, C preprocessor

| DATE  — Macro g
Date of translation

__DATE__ is a preprocessor constant that is defined by the C preprocessor. It represents the date
that the source file was translated. It is a string literal of the form

"Mmm dd yyyy"

where Mmm is the same three-letter abbreviation for the month as is used by asctime; dd is the
day of the month, with the first d being a space if translation occurs on the first through the ninth
day of the month; and yyyy is the current year.

The value of _ DATE__ remains constant throughout the processing of the a module of source code.
It may not be the subject of a #define or #undef preprocessing directive.

Example
The following prints the preprocessor constants set by COHERENT:
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access.h — acct() 395

switch (*argv(2]) {
case ’'X’:
mode = AEXEC;
break;

case 'w’':
mode = AWRITE;
break;

case 'r’:
mode = AREAD;
break;

default:
fprintf(stderr,
"modes: x = execute, w = write, r = read\n");
exit(1l);
break;

}

if (access(argv[1l], mode)) {
printf("file %s not found in mode %d\n", argv[1l], mode);
exit(0);
} else
printf("file %s accessible in mode %d\n",
argv[1l], mode);
exit(0);

}

See Also
access.h, path(), system calls

Notes
When the superuser root executes access(), it always returns readable/writable/executable for any
file that exists, regardless of permissions.

access.h — Header File [ O OROROROROR}R}R}OTO}RN}O}OT}G}OITROT}T}WNWETS

Check accessibility
#include <access.h>

The header file access.h declares the function access and a set of associated manifest constants.
You can use these to check the accessibility of a given file.

See Also
access, header files

acct() — System Call S R

Enable/disable process accounting
acct(file)
char *file;

Process accounting records who initiates each system process and how long each process takes to
execute. These data can be analyzed, to administer the system most efficiently.

LEXICON
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and effective group id are ac_uid and ac_gid. ac_mem gives the average memory usage of the
process. ac_io gives the number of blocks of input-output. ac_tty gives the controlling typewriter
device major and minor numbers.

For some of the above times, the acct structure uses the special representation comp_t, defined in
the header file types.h. It is a floating point representation with three bits of base-8 exponent and
13 bits of fraction, so it fits in a short integer.

See Also

acct(), accton, header files, sa

accton — Command SS=———
Enable/disable process accounting
/etc/accton| file |

One of the accounting mechanisms available on the COHERENT system is process accounting, also
called shell accounting. Process accounting records each process, who initiates it, and how long it
takes to execute.

By issuing the command accton with a file argument, you enable process accounting. The system
then writes raw accounting data into file, which normally should be /usr/adm/acct. The command
sa summarizes the resulting raw statistics. If issued with no argument, accton disables process
accounting.

accton is normally invoked by the initialization command file /etc/rc.

Files

/usr/adm/acct — Raw accounting data
See Also

ac, acct, acct.h, commands, init, sa
Notes

As the file /usr/adm/acct can become very large, special care should be taken if process
accounting is enabled on a COHERENT system with a small disk file system.

acos() — Mathematics Function (libm)g
Calculate inverse cosine

#include <math.h>

double acos(arg) double arg;

12 Y

acos() calculates the inverse cosine. arg should be in the range of -1.0, 1.0. It returns the result,
which is in the range of from zero to & radians.

Example
This example demonstrates the mathematics functions acos(), asin(), atan(), atan2(), cabs(), cos(),
hypot(), sin(), and tan().

#include <math.h>
#define display(x) dodisplay((double)(x), #x)

dodisplay(value, name)
double value; char *name;

LEXICON










































































































































































































































































































































































































































































































































































































































































































































enable 635

elvis recognizes the following command-line options:

-r Recover a previous edit. Because elvis uses the program virec for file recovery, invoking it
with this option simply prints a message that tells you to run virec.

-R Invoke elvis in “read-only” mode. This is equivalent to invoking elvis via the link view.
-t tag Begin editing at tag.

-m [ file ]
Invoke elvis in error-handling mode. It searches through file for something that looks like
an error message from a compiler, then positions the cursor at that point for editing.

-e Begin in colon-command mode.
-v Begin in visual-command mode.
-1 Begin in input mode.
+command

Execute command immediately upon beginning editing. For example
elvis +237 foo

causes elvis to move directly to line 237 immediately upon beginning to edit file foo.

Files

/tmp/elv* — Temporary files
See Also

commands, ed, ex, me, vi, view
Notes

Full documentation for elvis is included with this release in compressed file
/usr/src/alien/Elvis.doc.Z.

elvis is copyright © 1990 by Steve Kirkendall, and was written by Steve Kirkendall
(kirkenda@cs.pdx.edu or ...uunet!tektronix!psueealeecs!kirkenda), assisted by numerous volunteers.
It is freely redistributable, subject to the restrictions noted in included documentation. Source code
for elvis is available through the Mark Williams bulletin board, USENET, and numerous other
outlets.

elvis is distributed as a service to COHERENT customers, as is. It is not supported by Mark
Williams Company. Caveat utilitor.

enable — Comman( B RN RN ROROR}RORT}TR}ROTOT}TETE

Enable a port
/etc/enable port...

The COHERENT system is a multiuser operating system; it allows many users to use the system
simultaneously. An asynchronous communication port connects each user to the system, normally
by a terminal or a modem attached to the port. The system communicates with the port by means
of a character special file in directory /dev, such as /dev/com3r or /dev/com2l.

The COHERENT system will not allow a user to log in on a port until the system creates a login
process for the port. The enable command tells the system to create a login process for each given
port. For example, the command

/etc/enable comlr
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getchar() — getdents() 699

Notes

Because getc() is a macro, arguments with side effects probably will not work as expected. Also,
because getc() is a complex macro, its use in expressions of too great a complexity may cause
unforeseen difficulties. Use of the function fgetc() may avoid this.

getchar() — STDIO Macro (stdio.h)
Read character from standard input
#include <stdio.h>

int getchar()

getchar() is a macro that reads a character from the standard input. It is equivalent to getc(stdin).
Example

The following example gets one or more characters from the keyboard, and echoes them on the
screen.

211111 Y

#include <stdio.h>

main()
{

int foo;
while ((foo = getchar()) != EOF)
putchar(foo);

}

See Also
getc(), putchar(), STDIO

Diagnostics
getchar() returns EOF at end of file or on read error.

getdents() — System Call |
Read directory entries
#include <sys/dirent.h>
int getdents (fd, buffer, num)

int fd;

char *buffer;

unsigned num;

The COHERENT-386 system call getdents() is one of a set of COHERENT routines that manipulate

directories in a device-independent manner. It reads an entry from a directory file and writes it into
a structure of type dirent.

Y

Jd is the file descriptor for the directory file; it must be a file descriptor opened by a call to open() or
dup(). buffer points to the area where getdents() writes its output. num gives the size of the area
pointed to by buffer; getdents() returns no more than num bytes of information.

getdents() writes its output into a structure of type dirent, which is defined in the header file
dirent.h. It has the following structure:

LEXICON



700 getegid() — getenv()

struct dirent {
long d_ino;
long d_off;
unsigned short d_reclen;
char d_name[1};
i
Field d_name is a NUL-terminated string of indefinite length. Because this structure does not have
a fixed size, you must tell getdents() the maximum number of bytes it can output.

getdents() automatically increments the offset pointer associated with fd to point to the next entry
within the directory file. This lets you within a loop to read the entire contents of a directory file.

If all goes well, getdents() returns the number of bytes it wrote into buffer. It returns zero if it has
reached the end of the directory file. If something went wrong (for example, you tried to use it to
read a file other than a directory file), it returns -1 and sets errno to an appropriate value.

See Also
dirent.h, closedir(), opendir(), readdir(), rewinddir(), system calls, telldir(), system calls

Notes

This system call is designed to support directory-access library routines. It should not be called by
user programs.

getdents() is available only under COHERENT 386.

The COHERENT implementation of getdents was written by D. Gwynn.

getegid () — System Call B ——
Get effective group identifier
getegid()

Every process has two different versions of its group identifier, called the real group identifier and
the effective group identifier. The group identifiers determine eligibility to access files and use
system privileges. Normally, these two identifiers are identical. However, for a set group identifier
load module (see exec), the real group identifier is that of the group’s current group, whereas the
effective group identifier is that of the load module owner. This distinction allows system programs
to use files which are protected from groups that invoke the program.

getegid() returns the effective group identifier.
See Also
access, exec, geteuid(), getgid(), getuid(), login, setuid(), system calls

111111

getenv() — General Function &
Read environmental variable
char *getenv(VARIABLE) char *VARIABLE;

A program may read variables from its environment. This allows the program to accept information
that is specific to it. The environment consists of an array of strings, each having the form
VARIABLE=VALUE. When called with the string VARIABLE, getenv() reads the environment, and
returns a pointer to the string VALUE.

Example

This example prints the environmental variable PATH.
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774 | — L-devices

| — Command S

List directory’s contents in long forma

1[file ...]

1is a link to the command 1s -l It prints the contents of file in long format, that is, showing its
length, its owner, the date and time it was last modified, and other useful information. If a file is a
directory, 1 lists its contents. If no flle is named, 1 lists the contents of the current directory by
default.

See Also
commands, Ic, If, Ir, Is, Ix

L-devices — File Format =
Describe devices used by UUCP
/usr/lib/uucp/L-devices

A .

The file L-devices describes the communication lines from your COHERENT system to other sites.
It indicates whether a line is directly wired or under modem control, and it also gives the protocol
needed to manipulate it. The command uucico reads the contents of L-devices before it attempts to
transfer a file to or from a remote site.

Each entry in L-devices has five fields, each field being a string demarcated by one or more white-
space characters. The fields are as follows:

1. Type
The first field defines the type of line. A line can be either of two types: DIR (for a directly

wired line), or ACU (for a modem). Note the spelling: both entries must be entirely in upper
case.

2. Line
The second field defines the serial line into which the device is plugged. This entry must
specify the “local” COM device (e.g., com3l or hs00).

3. Disable
For modem devices (type ACU), the third field must give the remote variant for the entry in
field 2 (e.g., for com3l the entry would be com3r, for hs00 it is hsOOr). The device named
in this field must appear in the file /etc/ttys. For directly connected devices (type DIR), the
device is the same as the entry in the second field.

4. Baud
The fourth field must give a legal baud rate for your modem, as specified in the entry in file
/etc/modemcap for your modem.
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868 msg — msgctl()

Allocation of too many message queues or messages can exhaust kernel data space, thus preventing
the system from running. Recommended safe limits are NMSQID=16 and NMSG=100. The values
of these variables can be reset using the program /conf/patch; you should only do so, however, if
you are thoroughly familiar with the workings of the COHERENT kernel.

Private message queues are not supported. Message queues must be removed manually when no
longer required. Queue identifiers consist of a scaled slot number plus a slot usage sequence
number. Using the system call msgctl() with the option IPC_STAT will obtain information on the
specified slot, even when it returns an error.

To remove all message queues, compile and run the following C code:
msgget( 0, 0 ); /* must do first */

for ( qid = 0x100; gqid < 0x4000; gid += 0x100 ) {
struct msqid_ds msb;
msb.msg_perm.seq = 0;
msgctl( gid, IPC_STAT, &msb );

if ( msb.msg_perm.seq > 0 )
msgctl (msb.msg_perm.seq, IPC_RMID, 0 );

}

COHERENT 286 implements msg as a loadable device driver. To load it into memory, use the
command drvld.

msg — Command :
Send a brief message to other users
msg user

message

The command msg prints the one-line message on the screen of user.

The message is send as soon as you type <return> on the message line. If user is not logged in or is
not known to the system, msg prints an error message on your screen.

See Also

commands

msg.h — Header File S5
Definitions for message facility
#include <sys/msg.h>

msg.h defines the structures and constants used with the COHERENT message facility.

See Also
header files

msgctl() — System Call &

Message control operations

#include <sys/msg.h>

int msgctl(msqid, cmd, buf)

int msqid; int cmd; struct msqid_ds *buf;

msgctl() performs the message-control operations specified by cmd. The following cmds are
available:
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876 mtioctl.h — mtype()

mtioctl.h — Header File

Magnetic-tape 1/O control
#include <sys/mtioctl.h>

mtioctl.h defines constants and structures used by routines that control magnetic-tape 1/0.

See Also

header files

mtoi() — Multiple-Precision Mathematicg [ SEEEERRI—
Convert multiple-precision integer to integer

#include <mprec.h>

int mtoi(a)

mint *a;

The COHERENT system includes a suite of routines that allow you to perform multiple-precision
mathematics. The function mtoi() returns an integer equal to the value of the multiple-precision
integer (or mint) pointed to by a. The value pointed to by a should be in the range allowable for a
signed integer.

See Also

multiple-precision mathematics

mtos() — Multiple-Precision Mathematics ¢
Convert multiple-precision integer to string
#include <mprec.h>

char *mtos(a) mint *a;

The COHERENT system includes a suite of routines that allow you to perform multiple-precision
mathematics. The function mtos() converts the multiple-precision integer (or mint) pointed to by a
to a string. It returns a pointer to the string it creates. The string is allocated by malloc(), and may
be freed by free(). The base of the string is set by the value of the external variable obase.

See Also

multiple-precision mathematics

mtype() — General Function (libc) S
Return symbolic machine type

#include <mtype.h>

char *mtype(type)

int type;

mtype() takes an integer machine type and returns the address of a string that contains the
symbolic name of the machine. The header file mtype.h defines the possible machine types. For
example,

mtype(M_PDP11)
returns the address of the string PDP-11.

Files
<mtype.h>

See Also
general functions, l.out.h, 1d
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PS1 — ptrace() 939

k mem The next argument mem is the memory image (default, /dev/mem).

1 Long format. In addition to the TTY and PID fields, prints the PPID, UID, K, F, S and
EVENT fields.

m Print the scheduling fields CVAL, SVAL, IVAL and RVAL.

n Suppress the header line.

r Print the real size of the process, which includes the user and auxiliary segments assigned
to the process. Because the user segment (usually 1 kilobyte) is shared by all processes
owned by that user, this may give a misleading total size for all the user’s processes.

t Print elapsed CPU time fields UTIME and STIME.

w Wide format output; print 132 columns instead of 80.

X Display processes which do not have a controlling terminal (e.g. the swapper).
Files

/coherent — Default system file
/dev/kmem — Default kernel memory
/dev/mem — Default memory file
/dev/tty* — List of terminal names

See Also

commands, kill, mem, size, wait
Notes

Each process can modify or destroy its command name and arguments. The state of the system
changes even as ps runs.

PS1 — Environmental Variable S O OO O

User’s default prompt
PS1=prompt

The environmental variable PS1 sets the prompt for your shell. The default is $.

See Also
environmental variables, PS2, sh

PS2 — Environmental Variahle B
Prompt when user continues command onto additional lines
PS2=prompt

The environmental variable PS2 sets the prompt that is displayed when a command extends onto
additional input lines. The default is >.

See Aiso
environmental variables, PS1, sh

Plrace() — Sy stem Call

Trace process execution

#include <signal.h>

int ptrace(command, pid, location, value)
int command, pid, *location, value;

LEXICON

























































































































































































































































1022 srand() — ss

srand() — General Function (libc) ¢
Seed random number generator
void srand(seed) int seed;

srand() uses seed to initialize the sequence of pseudo-random numbers returned by rand(). Different
values of seed initialize different sequences.
Example

For an example of this function, see the entry for rand().

See Also
general functions, rand()
The Art of Computer Programming, vol. 2

Notes
For a superior but non-standard random-number generator, see the function randl(). It is described
in the Lexicon article ibmisc.

srepath — Command

Find source files
srcpath [-aw] [-p path] filename pattern ...

N

The command srcpath expands the environmental variable SRCPATH, applies it to each argument,
and prints the full path of each unique result.

An argument can either be a file name or a pattern. For example, the command
srcpath "*.[ch]"

finds all .c and .h files on SRCPATH. By default. srcpath keeps only the first file that it finds with a
given name. srcpath automatically appends ‘.’ to the beginning of SRCPATH so files in the current
directory have precedence.

srcpath recognizes the following command-line options:

-p path
Use path as its path instead of SRCPATH. For example,

srcpath -p ".:/usr/src/cmd" "*,c"

tells srcpath to search ‘.’ and /usr/src/cmd instead of SRCPATH. Note that with this option,
srcpath does not automatically place ‘.’ at the beginning of the list.

-a Disable shadowing. Normally, if srcpath finds a file is found in more than one directory on the
path, it prints only the first. The -a option forces srcpath to print all instances of the file name.

-w By default, srcpath silently bypasses directories and matching files for which it has no read
permission. The -w option causes it to print a warning message when this happens.

See Also
commands, find, make, PATH

§S — Device Driver =" ST
Future Domain/Seagate SCSI device driver

The device driver ss lets you use SCSI interface devices attached to any of the following host
adapters:
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ungete() — uniq 1123

See Also
commands. compress, ram, zcat

ungete() — STDIO (libc
Return character to input stream
#include <stdio.h>

int ungetc (c, fp) int c; FILE */p;

ungetc() returns the character c to the stream fp. ¢ can then be read by a subsequent call to getc(),
gets(), getw(), scanf(), or fread(). No more than one character can be pushed back into any stream
at once. A call to fseek() will nullify the effects of a previous ungetc().

Example

For an example of this function, see fgetc().
See Also

fgetc(), getc(), STDIO

Diagnostics
ungetc() normally returns c. It returns EOF if the character cannot be pushed back.

~

122 Y

Union — G Keyword S

Multiply declare a variable

A union defines an area of storage that can accept any one of several types of data. In effect, it is a
multiple declaration of a variable. For example, a union may be declared to consist of an int, a
double, and a char *. Any one of these three elements can be held by the union at a time, and will
be handled appropriately by it. For example, the declaration

union {
int number;
double bignumber;
char *stringptr;
} example;
allows example to hold either an int, a double, or a pointer to a char, whichever is needed at the

time. All of these have the same address. The elements of a union are accessed like those of a
struct: for example, to access number from the above example, type example.number.

unions are helpful in dealing with heterogeneous data, especially within structures; however, you
are responsible for keeping track of what data type the union is holding at any given time. Passing
a double to a union and then reading the union as though it held an int will yield results that are
unpredictable, and probably unwelcome.

Example

For an example of how to use a union in a program, see the entry for byte ordering.

See Also
C keywords, initialization, struct, structure

uniq — Command -
Remove/count repeated lines in a sorted file
uniq [-cdu] [-n] [+n] [infile[outfile]]

uniq reads input line by line from infile and writes all non-duplicated lines to outfile. The input file
must be sorted. uniq uses the standard input or output if either infile or outfile is omitted. The

A Y
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1160 zcat — zerop()

zcat — Command

Concatenate a compressed file
zcat [-w tmpfile ] [ file ... ] (COHERENT 286)
zcat [ file ... ] (COHERENT 386)

zcat uncompresses each file “on the fly,” and prints the uncompressed text onto the standard
output. Each file must have been compressed by the command compress and have the suffix .Z.

If no file is specified on the command, zcat uncompresses matter read from the standard input.

Example

zcat is extremely useful for extracting selected items from large archives; it spares you the overhead
of having to uncompress the entire archive just to get at one or two files.

For example, to extract myfile from the compressed archive backup.tar.Z, use the following
command line:

zcat backup.tar.Z | tar xvf - myfile

See Also
commands. compress, ram, uncompress

Notes

The COHERENT-286 edition of zcat includes the option -w — the “workfile” option. zcat writes its
temporary data into tmpfile rather than writing it into the RAM device /dev/raml. This option is
not available under COHERENT 386.

Older versions of zcat could only uncompress files that had been compressed with option -b12 or
lower, with -b12 being the default if the option was omitted. The current release of zcat (under both
COHERENT 286 or COHERENT 386) now handles values up to -b16. COHERENT 286 uses RAM
device /dev/raml for temporary storage. For this reason, it is strongly advised that you not use
/dev/raml as a RAM disk under COHERENT 286.

zerop() — Multiple-Precision Mathematics &
Indicate if multi-precision integer is zero
#include <mprec.h>

int zerop(a)

mint *a;

The COHERENT system includes a suite of routines that allow you to perform multiple-precision
mathematics. The function zerop() returns true if the multiple-precision integer (or mint) pointed
to by a is zero; otherwise, it returns false.

LEXICON
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See Also
multiple-precision mathematics

LEXICON



Error Messages

The following lists the error messages produced by major utilities within COHERENT.

. S RS AR

The following gives the error messages returned by the COHERENT kernel The messages describe
two categories of error:

. Hardware: These messages indicate serious problems with your system hardware. If any
appears, you need to contact a representative of the hardware manufacturer. Note that the
symbol ‘# in the following messages stands for a number that appears when the Kkernel prints
the message on the console. When reporting the problem, be sure to include the number
actually printed out.

. Halts: These messages appear when COHERENT has crashed.

When you see a halt message on the console, copy it down, as well as all other information on the
screen. If the advice offered in this section does not help the problem, call Mark Williams Support.
Arena # too small (hardware)

Bad block # (alloc) (hardware)
The kernel attempted to allocate a block of memory, only to find that there was something
physically wrong with it.

Bad block # (free) (hardware)
The kernel attempted to free a block of memory, only to find that there was something

physically wrong with it.
Bad free # (hardware)

Bad freelist (halt)
The freelist is a list of free blocks on the disk. The COHERENT system maintains this list so
it can see where it can write data on the disk. This message indicates that the freelist has
been corrupted somehow. To fix this problem, run /etc/shutdown to return to single-use
mode; use sync to flush the buffers; use umount to unmount the affected file system; and
then run fsck to repair the file system.

Bad segment count (hardware)
Bus error at # (hardware)

Cannot allocate stack (hardware)
Cannot create process (hardware)
Corrupt arena (hardware)

Illegal instruction at # (hardware)
Inode # busy (hardware)

Inode table overflow (hardware)

1162
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Not a separate I/D machine (hardware)

Out of i-nodes (halt)

A COHERENT file system has one i-node for each file it maintains. The number of i-nodes
is set when the file system is created. If you have numerous small files on a file system, it is
possible to exhaust that file system’s resources even though the command df shows that
space remains on the file system. To get around this problem, you must delete files, one file
for each i-node needed; or you must use ar to archive a mass of files. To do this, first use
/etc/shutdown to return the system to single-user mode, as described above. Delete files,
or use ar as described above. Then use sync to flush all buffers, and use the command
umount to unmount the affected file system. Then run fsck on the affected file system
before rebooting. fsck checks COHERENT file systems and fixes them if necessary. Consult
the Lexicon entry on fsck before you use this program for the first time.

Out of space (m,n) (halt)

When this error message appears, your file system still has i-nodes but the alloted disk
space has been exhausted; perhaps you have a few large files that are eating up disk space.
To get around this problem, you must delete or compress files to clear up disk space. First,
use /etc/shutdown to return to single-user mode, as described above; then delete files or
compress them as described above until enough space has been cleared to allow you to
continue your work. Use sync to flush buffer, use umount to unmount the affected file
system, and run fsck on the affected file system. Then reboot.

Random trap (hardware)
Raw I/0O from non user (hardware)
System too large (hardware)

Swapio bad parameter (hardware)

Swapio error (hardware)

The following gives the error messages returned by the COHERENT C compiler, the assembler as
(both the 286 and 386 editions), and the linker 1d (also in 286 and 386 editions). The messages are
in alphabetical order, and each is marked as to whether it is a fatal, error, warning, or strict
condition. The compilation phases are cpp, the preprocessor; ccO, the parser; ccl, the code
generator; and cc2, the optimizer.

A fatal message usually indicates a condition that caused the compiler to terminate execution. Fatal
errors from the later phases of compilation often cannot be fixed, and may indicate problems in the
compiler or assembler.

An error message points to a condition in the source code that the compiler cannot resolve. This
almost always occurs when the program does something illegal, e.g., has unbalanced braces.

Warning messages point out code that is compilable, but may produce trouble when the program is
executed. A strict message refers to a passage in the code that is unorthodox and may not be
portable.

as 286 Error Messages

. (error)
Dot label error. This indicates that a period was used as a label, e.g., “.:".
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a (error)
Addressing error. This is generated by nearly any kind of operand/instruction mismatch or
semantic error in address fields.

string: cannot create (error)
The assembler cannot create the output file it was requested to create. This often is due to
a problem with the output device; check and make sure that it is not full, and that it is
working correctly.

internal error, c=number in expr. (error)
The assembler has detected a situation that “should not occur”. Please send a copy of the
source code that triggered this error to Mark Williams Company. For immediate help
during business hours, contact Mark Williams Company technical support.

m (error)
Multiple definition. The offending line is involved in the multiple definition of a label.

o (error)
An unrecognized opcode mnemonic was found. Contrast this with error ‘q’, where the
opcode is recognized but the syntax is in error.

p (error)
Phase error. The value of a label changed during the assembly. An instruction has a size
that differs between the first and second passes.

q (error)
Questionable syntax. The assembler has no idea how to parse this line, and it has given
up.

r (error)

Relocation error. The program attempted to create or use an expression in a way that the
linker cannot resolve.

s (error)
Segment error. The program attempted to initialize something in a segment that contains
only uninitialized data.

u (error)
A symbol is used but never defined. The symbol's name is displayed.
as 386 Error Messages

.align must be 1, 2 or 4 (error)
.align must work after the link. These are the only values for which this can be true.

Ambiguous operand length, n bytes selected (warning)
The assembler cannot tell the operand length by looking at the opcode and the operands.
You may want to do something like change mov to movl.

Arithmetic between addresses on different segments (error)
You may only add or subtract addresses if they are in the same segment.

Bad scale (error)
Address scale must be O, 1, 2, 4, or 8.

16 bit addressing mode used in 32 bit code (warning)
You probably don’t want to do this. For example, you may want to say (%esi), not (%si).
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32 bit addressing mode used in 16 bit code (warning)
You probably don’t want to do this. For example, you may want to say (%si), not (%esi).

Cannot fopen(string, string) (fatal)

cannot insert \O in string (error)
\O terminates strings. Instead of

.byte "hello\n\0"
use:
.byte "hello\n", 0
Character constant n long (error)
Character constants must be one byte long.

.comm must have tag (error)
The format of .comm is .comm name, size.

Command option 'c’ missing its argument (fatal)

Data defined in .bss (error)
The .bss segment is uninitialized data. You cannot place actual values there.

.define must have a label (error)

Duplicate symbol 'string’ (error)
symbol is defined on two different lines.

.else detected logic type n (fatal)
Logic error in assembler. Please report this problem to Mark Williams technical support.

End of line after backslash reading parm (error)
Macro parmeters may not be broken up with backslash.

End of line after backslash (error)
End of line detected in character constant (error)
End of line detected in string (error)

End of macro building .while (error)
A .macro ended while reading in a .while loop.

.endi detected logic type n (fatal)
Logic error in assembler. Please report this problem to Mark Williams technical support.

Error in binary number (error)
Error in octal number (error)
Found n parms expected n (error)

Illegal combination of opcode and operands (error)
Although the opcode is valid and the operands are valid, there is no form of this opcode
which takes this combination of operands in this order.

Illegal use of local symbol (error)
Illegal use of of predefined symbol string. (error)
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Improper instruction following lock (warning)
Only a few instructions are valid after a lock instruction. See your machine documentation
for details.

Improper instruction following rep (warning)
Only a few instructions are valid after a rep instruction. See your machine documentation
for details.

Indirect mode on invalid instruction (error)
Indirection is only allowed on call and jump near instructions.

Internal error relative branch logic (fatal)
Logic error in assembler. Please report this problem to Mark Williams technical support.

Invalid .mlist option must be on or off (error)
Invalid character ‘c’ string at position n (error)
Invalid character 0xOxn string at position n (error)
Invalid data type, must be symbol (error)

Invalid opcode: 'string’ (error)
The string in the opcode position is not one of our opcodes or one of your macros.

Invalid operand type (error)
string is an improper register in this context (error)

Label ignored (error)
This statement cannot take a label.

Label on invalid operator (error)
Label required (error)

Length n string range exceeded (error)
Strings may not exceed 32 kilobytes.

Logic error in macro def 'string’ n (fatal)
Logic error in assembler. Please report this problem to Mark Williams technical support.

Logic error in umark (fatal)
Logic error in assembler. Please report this problem to Mark Williams technical support.

Macro definition must have a label (error)
.mexit not in macro (error)

Missing .endi (error)
Input ended leaving .if open.

Missing .endm (error)
Input ended leaving .macro open.

Missing .endw (error)
Input ended leaving .while open.

Mixed 386 /286 addressing modes (error)
No opcode allows mixed 286 and 386 addressing modes.

Mixed 386 /286 data modes (error)
No 386 opcode allows mixed 286 and 386 data modes.
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Mixed length addressing registers (error)
Addressing registers must both be the same length.

more than one file to process (fatal)
The assembler will only process one file at a time.

Name required (error)
The format of set is .set name, value

no work (fatal)
There were no files listed on the command line.

NULL address in relative branch (fatal)
Logic error in assembler. Please report this problem to Mark Williams technical support.

Octal number n truncated to char (error)
An octal number in a string was too big,.

Optype n in lex (fatal)
Logic error in assembler. Please report this problem to Mark Williams technical support.

Org to invalid value (error)
You may not .org to doubles or strings.

Org to wrong segment (error)
You must .org to the current segment.

Out of space (fatal)
A call to malloc() failed. The typical large consumers of RAM are macros and .defines;
symbols consume less. Can you break your assembly into smaller pieces? Could you be in
some sort of endless recursion or loop?

Parm n not found (error)
An attempt to .shift too far has been made.

.parmct not in macro (error)
.parmct returns the number of parameters in the current macro.

Phase error ’string’ (error)
A symbol is defined one way in one phase of the assembly and another way in the next
phase.

Redefinition of 'string’ (error)
An assembler internal symbol is being redefined.

Seek error on object file (fatal)
Seek error on object file (fatal)

.shift not in macro (error)
.shift shifts macro parameters. It has no meaning outside a macro.

String must be on .byte (error)
For example:

;byte "This is how we place a string", 0

Symbol may not be double (error)
You may not convert a symbol to a floating-point value.
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Symbol may not be float (error)
You may not convert a symbol to a floating-point value.

Syntax error (error)
The syntax of this statement makes no sense to the parser. This can be a variety of
problems.

Table error kind Oxn detected (fatal)
Logic error in assembler. Please report this problem to Mark Williams technical support.

This code may not work the same way on all chips (warning)
Some chips may not execute this code as expected.

Too many operands (error)
No 386 opcode has more than three operands.

Undefined symbol 'string’ (error)
A symbol was used without defining it or using a -g option. You must define local symbols

Unexpected .else statement (error)
Unexpected .endi statement (error)
Unexpected .endm ignored (error)
Unexpected .endw (error)

Unexpected return from parser (fatal)
Logic error in assembler. Please report this problem to Mark Williams technical support.

Unknown command option ¢ (fatal)

Unlikely output file 'string’ (fatal)
Output file-names should have .o suffixes. Because this is generally a typographical error,
as aborts to avoid overwriting an important file.

Unmatched ‘¢’ (error)
A delimeter, [, (, ), or ] is unmatched in this command.

Unmatched bracket in parmeter (error)
Line ended leaving an open bracket or parenthesis.

Write error on object file (fatal)

cpp Error Messages

string argument mismatch (error)
The argument string does not match the type declared in the function’s prototype. Either
the function prototype or the argument should be changed.

#assert failure (error)
The condition being tested in a #assert statement has failed.

## at beginning of macro (error)
Macro replacement lists may contain tokens that are separated by ##, but ## cannot
appear at the beginning or the end of the list. The tokens on either side of the ## are
pasted together into one token.

## at end of macro (error)
Macro replacement lists may contain tokens that are separated by ##, but ## cannot
appear at the beginning or the end of the list. The tokens on either side of the ## are
pasted together into one token.
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string: cannot create (fatal)
The preprocessor cpp cannot create the output file string that it was asked to create. This
often is due to a problem with the output device; check and make sure that it is not full and
that it is working correctly.

string: cannot open (fatal)
The compiler cannot open the file string of source code that it was asked to read. cpp may
not have been told the correct directory in which this file is to be found; check that the file
is located correctly, and that the -I options, if any, are correct.

cannot open include file string (fatal)
The program asked for file string, which was not found in the same directory as the source
file, nor in the default include directory specified by the environmental variable INCDIR,
nor in any of the directories named in -I options given to the cc command.

conditional stack overflow (fatal)
A series of #if expressions is nested so deeply that it overflowed the allotted stack space.
You should simplify this code.

#define argument mismatch (warning)
The definition of an argument in a #define statement does not match its subsequent use.
One or the other should be changed.

#elif used without #if or #ifdef (error)
An #elif control line must be preceded by an #if, #ifdef, or #ifndef control line.

#elif used after #else (error)
An #elif control line cannot be preceded by an #else control line.

#else used without #if or #ifdef (error)
An #else control line must be preceded by an #if, #ifdef, or #ifndef control line.

#endif used without #if or #ifdef (error)
An #endif control line must be preceded by an #if, #ifdef, or #ifndef control line.

EOF in comment (fatal)
Your source file appears to end in mid-comment. The file of source code may have been
truncated, or you failed to close a comment; make sure that each open-comment symbol */*
is balanced with a close-comment symbol “*/°.

EOF in macro string invocation (error)
Your source file appears to end in a macro call. The source file may be been truncated.

EOF in midline (warning)
Check to see that your source file has not been truncated accidentally.

EOF in string (error)
Your file appears to end in the middle of a quoted string literal. Check to see that your
source file has not been truncated accidentally. Also, check that you did not accidentally
embed a <ctrl-Z> in the line.

#error: string (fatal)
An #error control line has been expanded, printing the remaining tokens on the line and
terminating the program.

error in #define syntax (error)
The syntax of a #define statement is incorrect. See the Lexicon entry for #define for more
information.
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error in #include syntax (error)
An #include directive must be followed by a string enclosed by either quotation marks (" ")
or angle brackets (<>). Anything else is illegal.

identifier string has too many arguments (error)
Too many actual parameters have been provided.

illegal control line (error)
A ‘# is followed by a word that the compiler does not recognize.

illegal cpp character (n decimal) (error)
The character noted cannot be processed by cpp. It may be a control character or a non-
ASCII character.

illegal use of defined (error)
The construction defined(token) or defined token is legal only in #if, #elif, or #assert
expressions.

string in #if (error)
A syntax error occurred in a #if declaration. string describes the error in detail.

include stack overflow (fatal)
A set of #include statements is nested so deeply that the allotted stack space cannot hold
them. Examines the files for a loop. You should try to fold some of the header files into
one, instead of having them call each other.

macro body too long (fatal)
The size of the macro in question exceeds the limit designed into the preprocessor. Try to
shorten or split the macro.

macro expansion buffer overflow in string (fatal)
A macro call has expanded into more characters than cpp can handle. Try to shorten the
macro, or break it up.

macro string redefined (error)
The program redefined the macro string.

macro string requires arguments (error)
The macro calls for arguments that the program has not supplied.

macros nested number deep, loop likely (error)
Macros call each other number times; you may have inadvertently created an infinite loop.
Try to simplify the program.

missing #endif (error)
An #if, #ifdef, or #ifndef statement was not closed with an #endif statement.

missing output file (fatal)
The preprocessor cpp found a -0 option that was not followed by a file name for the output
file.

multiple #else’s (error)
An #if, #ifdef, or #ifndef expression can be followed by no more than one #else expression.

nested comment (warning)
The comment introducer sequence ‘/* has been detected within a comment. Comments do
not nest.

new line in string literal (error)
A newline character appears in the middle of a string. If you wish to embed a newline
within a string, use the character constant ‘\n’. If you wish to continue the string on a new
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line, insert a backslash ‘\' before the new line.

newline in macro argument (warning)
A macro argument contains a newline character. This may create trouble when the

program is run.

out of space (fatal)
The compiler ran out of space while attempting to compile the program. To remove this
error, examine your source and break up any functions that are extraordinarily large.

parameter must follow # (error)
Macro replacement lists may contain # followed by a macro parameter name. The macro
argument is converted to a string literal.

preprocessor assertion failure (warning)
A #assert directive that was tested by the preprocessor cpp was found to be false.

string redefined (error)
cpp macros should not be redefined. You should check to see that you are not #includeing
two different versions of a file somehow, or attempting to use the same macro name for two
different purposes.

too many arguments in a macro (fatal)
The program uses more than the allowed ten arguments with a macro.

too many directories in include list (fatal)
The program uses more than the allowed ten #include directories.

string: unknown option (fatal)
The preprocessor cpp does not recognize the option string. Try re-typing the cc command
line.

cc0 Error Messages

ambiguous reference to “string” (error)
string is defined as a member of more than one struct or union, is referenced via a pointer
to one of those structs or unions, and there is more than one offset that could be assigned.

argument list has incorrect syntax (error)
The argument list of a function declaration contains something other than a comma-
separated list of formal parameters.

array bound must be a constant (error)
An array’s size can be declared only with a constant; you cannot declare an array’s size by
using a variable. For example, it is correct to say foo[5], but illegal to say

bar = 5;
foo[bar];

array bound must be positive (error)
An array must be declared to have a positive number of elements. The array flagged here
was declared to have a negative size, e.g., foo[-5].

array bound too large (error)
The array is too large to be compiled with 16-bit index arithmetic. You should devise a way
to divide the array into compilable portions.
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array row has O length (error)
This message can be triggered by either of two problems. The first problem is declaring an
array to have a length of zero; e.g., foo[0]. The second problem is failing to declare the size
of a dimension other than the first in a multi-dimensional array. C allows you to declare an
indefinite number of array elements of n bytes each, but you cannot declare n array
elements of an indefinite length. For example, it is correct say fool[][5] but illegal to say
foo[5](].

bad argument storage class (error)
An argument was assigned a storage class that the compiler does not recognize. The only
valid storage class is register.

bad external storage class (error)
An extern has been declared with an invalid storage class, e.g.. register or auto.

bad field width (error)
A field width was declared either to be negative or to be larger than the object that holds it.

For example, char foo:9 or char foo:-1 will trigger this error.

bad filler field width (error)
A filler field width was declared either to be negative or to be larger than the object that
holds it. For example, char foo:9 or char foo:-1 will trigger this error.

bad flexible array declaration (error)
A flexible array is missing an array boundary; e.g., foo[5][]. C permits you to declare an
indefinite number of array elements of n bytes each, but you cannot declare an array to
have n elements of an indefinite number of bytes each.

break not in a loop (error)
A break occurs that is not inside a loop or a switch statement.

call of non function (error)
What the program attempted to call is not a function. Check to make sure that you have
not accidentally declared a function as a variable; e.g., typing char *foo; when you meant
char *foo();.

cannot add pointers (error)
The program attempted to add two pointers. ints or longs may be added to or subtracted
from pointers, and two pointers to the same type may be subtracted, but no other
arithmetic operations are legal on pointers.

cannot apply unary ‘&’ to a register variable (error)
Because register variables are stored within registers, they do not have addresses, which
means that the unary & operator cannot be used with them.

cannot apply unary ‘&’ to an alien function (error)
The unary ‘&’ operator cannot be used with any function that has been declared to be of
type alien. alien functions cannot be called by pointers.

cannot cast double to pointer (error)
The program attempted to cast a double to a pointer. This is illegal.

cannot cast pointer to double (error)
The program attempted to cast a pointer to a double. This is illegal.

cannot cast structure or union (error)
The program attempted to cast a struct or a union. This is illegal.
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cannot cast to structure or union (error)
The program attempted to cast a variable to a union or struct. This is illegal.

cannot declare array of functions (error)
For example, the declaration extern int (*f)[J(); declares f to be an array of pointers to
functions that return ints. Arrays of functions are illegal.

cannot declare flexible automatic array (error)
The program does not explicitly declare the number of elements in an automatic array.

cannot initialize fields (error)
The program attempted to initialize bit fields within a structure. This is not supported.

cannot initialize unions (error)
The program attempted to initialize a union within its declaration. unions cannot be

initialized in this way.

case not in a switch (error)
The program uses a case label outside of a switch statement. See the Lexicon entry for

case.

character constant overflows long (error)
The character constant is too large to fit into a long. It should be redefined.

character constant promoted to long (warning)
A character constant has been promoted to a long.

class not allowed in structure body (error)
A storage class such as register or auto was specified within a structure.

compound statement required (error)
A construction that requires a compound statement does not have one, e.g., a function

definition, array initialization, or switch statement.

constant expression required (error)
The expression used with a #if statement cannot be evaluated to a numeric constant. It
probably uses a variable in a statement rather than a constant.

constant “number” promoted to long (warning)
The compiler promoted a constant in your program to long; although this is not strictly
illegal, it may create problems when you attempt to port your code to another system,
especially if the constant appears in an argument list.

constant used in truth context (strict)
A conditional expression for an if, while, or for statement has turned out to be always true
or always false. For example, while(1) will trigger this message.

construction not in Kernighan and Ritchie (strict)
This construction is not found in The C Programming Language; although it can be compiled
by COHERENT, it may not be portable to another compiler.

continue not in a loop (error)
The program uses a continue statement that is not inside a for for while loop.

declarator syntax (error)
The program used incorrect syntax in a declaration.

default label not in a switch (error)
The program used a default label outside a switch construct. See the Lexicon entry for
default.
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divide by zero (warning)
The program will divide by zero if this code is executed. Although the program can be
parsed, this statement may create trouble if executed.

duplicated case constant (error)
A case value can appear only once in a switch statement. See the Lexicon entries for case

and switch.

empty switch (warning)
A switch statement has no case labels and no default labels. See the Lexicon entry for
switch.

error in enumeration list syntax (error)
The syntax of an enumeration declaration contains an error.

error in expression syntax (error)
The parser expected to see a valid expression, but did not find one.

exponent overflow in floating point constant (warning)
The exponent in a floating point constant has overflowed. The compiler has set the
constant to the maximum allowable value, with the expected sign.

exponent underflow in floating point constant (warning)
The exponent in a floating point constant has underflowed. The compiler has set the
constant to zero, with the expected sign.

external syntax (error)
This could be one of several errors, most often a missing ‘(.

file ends within a comment (error)
The source file ended in the middle of a comment. If the program uses nested comments, it
may have mismatched numbers of begin-comment and end-comment markers. If not, the
program began a comment and did not end it, perhaps inadvertently when dividing by
*something, e.g., a=b/*cd;.

function cannot return a function (error)
The function is declared to return another function, which is illegal. A function, however,
can return a pointer to a function, e.g., int (*signal(n, a))().

function cannot return an array (error)
A function is declared to return an array, which is illegal. A function, however, can return a
pointer to a structure or array.

functions cannot be parameters (error)
The program uses a function as a parameter, e.g., int q(); x(q);. This is illegal.

identifier “string” is being redeclared (error)
The program declares variable string to be of two different types. This often is due to an
implicit declaration, which occurs when a function is used before it is explicitly declared.
Check for name conflicts.

identifier “string” is not a label (error)
The program attempts to goto a nonexistent label.

identifier “string” is not a parameter (error)
The variable “string” did not appear in the parameter list.

identifier “string” is not defined (error)
The program uses identifier string but does not define it.
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identifier “string” not usable (error)
string is probably a member of a structure or union which appears by itself in an

expression.

illegal character constant (error)
A legal character constant consists of a a backslash ‘\’ followed by a, b, f, n, r, t, v, X, or up

to three octal digits.

illegal character (number decimal) (error)
A control character was embedded within the source code. number is the decimal value of

the character.

illegal # construct (error)
The parser recognizes control lines of the form #line_number (decimal) or #file_name.

Anything else is illegal.

illegal integer constant suffix (error)
Integer constants may be suffixed with u, U, 1, or L to indicate unsigned, long, or unsigned
long.

illegal label “string” (error)
The program uses the keyword string as a goto label. Remember that each label must end
with a colon.

illegal operation on *“void” type (error)
The program tried to manipulate a value returned by a function that had been declared to

be of type void.

illegal structure assignment (error)
The structures have different sizes.

illegal subtraction of pointers (error)
A pointer can be subtracted from another pointer only if both point to objects of the same

size.

illegal use of a pointer (error)
A pointer was used illegally, e.g., multiplied, divided, or &-ed. You may get the result you
want if you cast the pointer to a long.

illegal use of a structure or union (error)
You may take the address of a struct, access one of its members, assign it to another
structure, pass it as an argument, and return. All else is illegal.

illegal use of floating point (error)
A float was used illegally, e.g., in a bit-field structure.

illegal use of “void” type (error)
The program used void improperly. Strictly, there are only void functions; COHERENT also
supports the cast to void of a function call.

illegal use of void type in cast (error)
The program uses a pointer where it should be using a variable.

inappropriate signed (error)
The signed modifier may only be applied to char, short, int, or long types.

inappropriate “long” (error)
Your program used the type long inappropriately.
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inappropriate “short” (error)
Your program used the type short inappropriately.

inappropriate “unsigned” (error)
Your program used the type unsigned inappropriately.

indirection through non pointer (error)
The program attempted to use a scalar (e.g., a long or int) as a pointer. This may be due to
not de-referencing the scalar.

initializer too complex (error)
An initializer was too complex to be calculated at compile time. You should simplify the
initializer to correct this problem.

integer pointer comparison (strict)
The program compares an integer or long with a pointer without casting one to the type of
the other. Although this is legal, the comparison may not work on machines with non-
integer size pointers, e.g.. Z8001 or LARGE-model on the i8086 family, or on machines with
pointers larger than ints, e.g., the M68000 family of microprocessors.

integer pointer pun (strict)
The program assigns a pointer to an integer, or vice versa, without casting the right-hand
side of the assignment to the type of the left-hand side. For example,

char *foo;
long bar;
foo = bar;

Although this is permitted, it is often an error if the integer has less precision than the
pointer does. Make sure that you properly declare all functions that returns pointers.

internal compiler error (fatal)
The program produced a state that should not happen during compilation. Try to localize
the offending statement if at all possible. Forward a minimal program that exhibits the
error, preferably on a machine-readable medium, to Mark Williams Company, together with
the version number of the compiler, the command line used to compile the program, and
the system configuration. For immediate advice during business hours, telephone Mark
Williams Company technical support.

“string” is a enum tag (error)

“string” is a struct tag (error)

“string” is a union tag (error)
string has been previously declared as a tag name for a struct, union, or enum, and is now
being declared as another tag. Perhaps the structure declarations have been included
twice.

“string” is not a tag (error)
A struct or union with tag string is referenced before any such struct or union is declared.
Check your declarations against the reference.

“string” is not a typedef name (error)
string was found in a declaration in the position in which the base type of the declaration
should have appeared. string is not one of the predefined types or a typedef name. See the
Lexicon entry on typedef for more information.

“string” is not an “enum” tag (error)
An enum with tag string is referenced before any such enum has been declared. See the
Lexicon entry for enum for more information.
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class “string” [number] is not used (strict)
Your program declares variable string or number but does not use it.

label “string” undefined (error)
The program does not declare the label string, but it is referenced in a goto statement.

left side of “string” not usable (error)
The left side of the expression string should be a pointer, but is not.

lvalue required (error)
The left-hand value of a declaration is missing or incorrect. See the Lexicon entries for

lvalue and rvalue.

member “string” is not addressable (error)
The array string has exceeded the machine’s addressing capability. Structure members are
addressed with 16-bit signed offsets on most machines.

member “string” is not defined (error)
The program references a structure member that has not been declared.

mismatched conditional (error)
In a ‘?:" expression, the colon and all three expressions must be present.

missing “(” (error)
The if, while, for, and switch keywords must be followed by parenthesized expressions.

missing “=" (warning)
An equal sign is missing from the initialization of a variable declaration. Note that this is a
warning, not an error: this allows COHERENT to compile programs with “old style”
initializers, such as int i 1. Use of this feature is strongly discouraged, and it will disappear
when the ANSI standard for the C language is adopted in full.

missing “,” (error)
A comma is missing from an enumeration member list.

missing “:” (error)
A colon ‘I’ is missing after a case label, after a default label, or after the 2’ in a *?’-*’
construction.

missing “;” (error)
A semicolon ‘;’ does not appear after an external data definition or declaration, after a struct
or union member declaration, after an automatic data declaration or definition, after a
statement, or in a for(;;) statement.

missing “]” (error) )
A right bracket ‘I’ is missing from an array declaration, or from an array reference; for
example, foo[5.

missing “{” (error)
A left brace ‘(" is missing after a struct tag, union tag, or enum iag in a definition.

missing “}” (error)
A right brace ¥}’ is missing from a struct, union, or enum definition, from an initialization,
or from a compound statement.

missing “while” (error)
A while command does not appear after a do in a do-while() statement.

missing label name in goto (error)
A goto statement does not have a label.
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missing member (error)
A ‘. or *->’ is not followed by a member name.

missing right brace (error)
A right brace is missing at end of file. The missing brace probably precedes lines with
errors reported earlier.

missing “string” (error)
The parser ccO expects to see token string, but sees something else.

missing semicolon (error)
External declarations should continue with ‘,’ or end with *;’.

missing type in structure body (error)
A structure member declaration has no type.

multiple classes (error)
An element has been asigned to more than one storage class, e.g., extern register.

multiple types (error)
An element has been assigned more than one data type, e.g., int float.

nonterminated string or character constant (error)
A line that contains single or double quotation marks left off the closing quotation mark. A
newline in a string constant may be escaped with ‘\’.

number has too many digits (error)
A number is too big to fit into its type.

only one default label allowed (error)
The program uses more than one default label in a switch expression. See the Lexicon
entries for default and switch for more information.

out of tree space (fatal)
The compiler allows a program to use up to 350 tree nodes; the program exceeded that
allowance.

parameter string is not addressable (error)
The parameter has a stack frame offset greater than 32,767. Perhaps you should pass a
pointer instead of a structure.

potentially nonportable structure access (strict)
A program that uses this construction may not be portable to another compiler.

return type/function type mismatch (error)
What the function was declared to return and what it actually returns do not match, and
cannot be made to match. '

return(e) illegal in void function (error)
A function that was declared to be type void has nevertheless attempted to return a value.
Either the declaration or the function should be altered.

risky type in truth context (strict)
The program uses a variable declared to be a pointer, long, unsigned long, float, or double
as the condition expression in an if, while, do, or ‘?’-*’. This could be misinterpreted by
some C compilers.

size of string overflows size_t (strict)
A string was so large that it overran an internal compiler limit. You should try to break the
string in question into several small strings.

ERROR MESSAGES



The COHERENT System 1179

size of union “string” is not known (error)
A pointer to a struct or union is being incremented, decremented, or subjected to array
arithmetic. but the struct or union has not been defined.

size of string too large (error)
The program declared an array or struct that is too big to be addressable, e.g., long
a[20000]; on a machine that has a 64-kilobyte limit on data size and four-byte longs.

sizeof truncated to unsigned (warning)
An object’s sizeof value has lost precision when truncated to a size_t integer.

sizeof(string) set to number (warning)
The program attempts to set the value of string by applying sizeof to a function or an
extern; the compiler in this instance has set string to number.

storage class not allowed in cast (error)
The program casts an item as a register, static, or other storage class.

string initializer not terminated by NUL (warning)
An array of chars that was initialized by a string is too small in dimension to hold the
terminating NUL character. For example, char foo[3] = "ABC".

structure “string” does not contain member “m” (error)
The program attempted to address the variable string.m, which is not defined as part of the

structure string.

structure or union used in truth context (error)
The program uses a structure in an if, while, or for, or ‘?:’ statement.

switch of non integer (error)
The expression in a switch statement is not type int or char. You should cast the switch

expression to an int if the loss of precision is not critical.

too many adjectives (error)
A variable’s type was described with too many of long, short, or unsigned.

too many arguments (fatal)
No function may have more than 30 arguments.

too many initializers (error)
The program has more initializers than the space allocated can hold.

too many structure initializers (error)
The program contains a structure initialization that has more values than members.

trailing “,” in initialization list (warning)
An initialization statement ends with a comma, which is legal.

type clash (error)
The parser expected to find matching types but did not. For example, the types of el and
€2 in (x) ? el : e2 must either both be pointers or neither be pointers.

type of function “string” adjusted to string (warning)
This warning is given when the type of a numeric constant is widened to unsigned, long, or
unsigned long to preserve the constant’s value. The type of the constant may be explicitly
specified with the u or L constant suffixes.

type of parameter “string” adjusted to string (warning)
The program uses a parameter that the C language says must be adjusted to a wider type,
e.g.. char to int or float to double.
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type required in cast (error)
The type is missing from a cast declaration.

unexpected end of enumeration list (error)
An end-of-file flag or a right brace occurred in the middle of the list of enumerators.

union “string” does not contain member m (error)
The program attempted to address the variable string m, which is not defined as part of the

structure string.

zero modulus (warning)
The program will perform a modulo operation by zero if the code just parsed is executed.
Although the program can be parsed, this statement may create trouble if executed.

cc1 Error Messages

associative expression too complex (fatal)
An expression that uses associative binary operators (e.g., ‘+') has too many operators; for
example, i=11+12+13+ . . . +130;. You should simplify the expression.

expression too complex (fatal)
The code generator cannot generate code for an expression. You should simplify your code.

internal compiler error (fatal)
The program produced a state that should not happen during compilation. Try to localize
the offending statement if at all possible. Forward a minimal program that exhibits the
error, preferably on a machine-readable medium, to Mark Williams Company, together with
the version number of the compiler, the command line used to compile the program, and
the system configuration. For immediate advice during business hours, telephone Mark
Williams Company technical support.

o

misplaced “:” operator (error)
The program used a colon without a preceding question mark. It may be a misplaced label.

switch overflow (fatal)
The program has more than ten nested switches.

too many cases (fatal)
The program cannot allocate space to build a switch statement.

unexpected EOF (fatal)
EOF occurred in the middle of a statement. The temporary file may have been corrupted or
truncated accidentally. Check your disk drive to see that it is working correctly.

cc2 Error Messages

string: cannot reopen {fatal)
The optimizer in cc2 cannot reopen a file with which it has worked. Make sure that your
mass storage device is working correctly and that it is not full.

internal compiler error (fatal)
The program produced a state that should not happen during compilation. Try to localize
the offending statement if at all possible. Forward a minimal program that exhibits the
error, preferably on a machine-readable medium, to Mark Williams Company, together with
the version number of the compiler, the command line used to compile the program, and
the system configuration. For immediate advice during business hours, telephone Mark
Williams Company technical support.
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unexpected EOF (fatal)
EOF occurred in the middle of a statement. The temporary file may have been corrupted or
truncated accidentally. Check your disk drive to see that it is working correctly.

write error on output object file (fatal)
cc2 could not write the relocatable object module. Most likely, your mass storage device
has run out of room. Check to see that your disk drive or hard disk has enough room to
hold the object module, and that it is working correctly.

Id 286 Error Messages

address wraparound (fatal)
A segment of the program has exceeded the size allowed by the microprocessor’s
architecture.

baddisk: disk error (fatal)
1d either cannot read or cannot write to the mass-storage device. Check the disk you are
using to see that it is working correctly.

cannot create string (fatal)
The linker 1d cannot create the output file it was requested to create. This often is due to a
problem with the output device; check and make sure that it is working correctly and is not
full.

cannot open string (seg number) (fatal)
The linker 1d cannot open the object module that it was asked to read. Make sure that the
storage device is working correctly, and that 1d has been given the correct names of the file
and of the directory in which it is stored.

can't open libstring.a (fatal)
The linker 1d cannot open a library that it has been asked to link into your program. Make
sure that you named the library correctly and that the LIBPATH is set correctly if you used
the -1 option to the cc command line.

can't open temp file (fatal)
The linker 1d cannot open a temporary file. Make sure that your mass storage device is
working correctly.

can't read string (fatal)
The linker 1d cannot read the file named. Make sure that your mass storage device is
working correctly, and that 1d has been given the correct names of the file and of the
directory in which it is stored.

disk error (fatal)
The linker 1d encountered a problem with the storage device when it attempted to read or
write a file. Check that the disk is working correctly.

no input found (fatal)
The 1d command line names no object or archive files to link.

out of space (fatal)
malloc could not allocate adequate space in memory for the linker 1d to work.

outdated ranlib (warning)
The date stamp on the library file is younger than that in the ranlib header. If the library
has been altered, the ranlib can be updated with the archiver ar; see the Lexicon entry on ar
to see how this is done. If the library has not been altered, this message may be due to an
installation error; see the Lexicon entry on ranlib for more information.
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Id 386 Error Messages

archive 'string’ is corrupt (fatal)
This file makes no sense as a COFF archive.

file string: module string: bad header (message)
Put modules on load list.

can't find 'string’ (fatal)
Can'’t locate requested library.

cannot create ’string’ (fatal)
Cannot create linker output file.

cannot execute loadable driver ’string’ (fatal)
entry point ’string’ not in .text (message)
error reading 'string’ (fatal)

'string’ is not a COFF archive (fatal)
All files ending .a should be COFF archives.

kernel interface failed (fatal)
This will become more elaborite when the kernel is done

Library must be created with ar -s option (fatal)
The ar -s option gives libraries a symbol table for the use of 1d.

No work (fatal)
There were no object files loaded.

pass 1, n errors (fatal)
At the end of pass 1 there were n errors detected. The link stopped here.

symbol ’string’ redefined in file 'string’: module ’string’ (message)
A symbol is defined in incompatible ways in different files.

symbol ’string’ redefined in file 'string’ (message)
A symbol is defined in incompatible ways in different files.

file string: module string: relocation out of range Oxn (message)
A relocation record points outside the range of its segment.

symbol ‘string’ severe warning symbol defined as a common and a global (message)
A symbol was defined as a common, e.g.

int x;
and as a global, e.g.:
int x = 5;

There is no good way to fix this without reading the code and thinking about the variable
usage. The linker turned the global into an external. That is, it turned

int x;
into

extern int x;
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This matches the UNIX linker.

file string: module string: unknown r_type n in segment n record n (message)
Unknown type on COFF relocation record.

unlikely input file name ’string’ (message)
Input file names must end .o for object or .a for archive.

symbol ’string’ warning defined with lengths n and n (message)
A common was defined with different lengths, while this is legal it is very unusual in C
programs. This warning may be turned off with the -c flag

symbol ’string’ warning, redefines builtin symbol (message)
Some symbols such as __end and __end_text are special to the linker. In general, symbols
beginning __ are reserved to implementors and should be avoided by users. Your definition
has been used.

write error (fatal)

The COHERENT command fsck checks the COHERENT file systems. This command produces an
especially rich set of error messages. both to keep you abreast of its actions and to warn you of
potential problems with a file or file system.

fsck can correct most of the common error conditions it detects; however, before it will ask for your
approval before it makes any changes that modify a file system. Therefore, if it detects an error that
it can correct, it will stop and ask your permission.

The following describes fsck’s error messages and questions. The error messages fall into two
categories: warnings, which describe something possibly wrong with a file; and fatals, which
indicate that something has gone wrong with a file system or with fsck with which fsck cannot
cope. Each question describes the condition in question; here, it is followed by advice on what is
probably the correct response.

Initialization
Can’t open checklist file: /etc/checklist (fatal)
Too many file systems in checklist file: /etc/checklist (fatal)

file is not a block or character device; OK? [yes /nol: (question)
You are attempting to fsck a file that is not a block or character device. If you are certain it
is a file system, then answer yes to continue.

Can’t open: file system (warning)

Can't stat: file system (warning)

Size check: fsize blocks isize first non-i-node block (warning)
Too large free block count (warning}

Too large free i-node count (warning)

fsck: file system: Bad Super Block: number (warning)

Jile system mounted on point as of time (message)
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file system unmounted. Last mounted on point. (message)

Phase 1: Check Blocks and Sizes

Unknown File Type i-number = number (Clear) [yes /no]: (question)
The mode field in the specified i-node is unknown. If you wish, you can clear the named i-
node.

Excessive Bad Blocks i-number = number (Continue) [yes /no] (question)
The specified i-node references an excessive number of bad blocks. You can continue with
the fsck (at the next i-node), or abort.

DUP Table Overflow (Continue) [yes /no] (question)
The table of duplicately referenced disk blocks has overflowed. You can continue with the
fsck (as best as it is able), or abort.

Excessive Dup Blocks i-number = number (Continue) [yes/no] (question)
The specified i-node references an excessive number of duplicate blocks. You can continue
with the fsck (at the next i-node), or abort.

Bad block number, i-number = number (warning)

Dup Block number, i-number = number (warning)
Directory Misaligned i-number = number (warning)
Possible Directory Size Error i-number = number (warning)

Possible File Size Error i-number = number (warning)

Phase 1b: Rescan for more Duplicates

Dup Block number, i-number = number (warning)

Phase 2: Check Path Names

Root i-node is unallocated. Terminating (fatal)

File System Read-Only (NO WRITE) (fatal)

Can’t malloc memory, phase 2 (fatal)

Fixblock error. {fatal)

Tried to checkpath i-node number which is not dir. (fatal)

Root i-node is not a directory (FIX) [yes/no] (question)
The root i-node must be a directory. fsck is asking whether you wish to fix this. If not,
then fsck will abort.

Dup/Bad blocks in root i-node (Continue) [yes /no] (question)
The root i-node has bad or duplicate blocks. This may require a guru to fix properly. fsck
is asking whether you want it to continue. If not, then fsck will abort.

I-number is out of range I=file name (Remove) [yes/no] (question)
Jile has an i-node number that is out of range. fsck is asking if you wish to remove the
stated file (which, after all, does not exist).

Unallocated file (Remove) [yes/no] (question)
Jile’s i-node is unallocated. fsck is asking if you wish to remove the stated file (which, after
all, does not exist).
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Bad or Dup blocks in directory /file (Remove) [yes /no] (question)
The given file’s i-node references bad or duplicately referenced blocks. fsck is asking if you
wish to remove file from the directory.

Null name entry in block number in directory name/i-node (warning)

Non null padded entry in block number in directory name /i-node (warning)
Embedded slashes in entry in block number in directory name/i-node (warning)
Inconsistent . entry in block number in directory name/i-node (warning)
Inconsistent .. entry in block number in directory name /i{-node (warning)

Bad entry in block number in directory name/i-node (warning)

i-number = number is in a bad inode block. (warning)

I-node number is a multiply referenced directory i-node. (warning)

Name too long. (warning)

Phase 3: Check Connectivity

Unref Dir name (Reconnect) [yes/no] (question)
The given directory’s i-node is unreferenced. You are asked if you would like to reconnect
the stated directory. If you answer yes, then the directory will be reconnected in directory
/lost+found in the given file system. If not, it will remain unreferenced and you will be
asked later if you would like to remove it.

Dir i-number = number connected. Parent was i-number = number (warning)
Dir i-number = number connected. It has bad/dup blocks. (warning)

Dir i-number = number connected. It has no .. entry. (warning)

Sorry. No lost+found directory. (warning)

Sorry. No space in lost+found directory. (warning)

Phase 4: Check Reference Counts

Unref i-node type file name (Reconnect) [yes /no] (question)
The given i-node is unreferenced. fsck is asking if you wish to reconnect it to the stated file.
If you answer yes, then the file will be reconnected in directory /lost+found in the given file
system. If not, it will remain unreferenced and you will be asked later if you would like to
remove it.

Unref i-node type file name (Clear i-node) [yes/no] (question)
The given i-node is unreferenced. fsck asks if you wish to clear the i-node completely. If
you answer yes, the file is lost forever. You have already decided not to reconnect it, so
there seems to be no reason to keep it anyway.

Bad/Dup blocks in i-node type file name (Clear i-node) [yes /no] (question)
The given i-node contains bad or duplicately referenced blocks. You are asked if you would
like to clear the inode completely. If you answer yes, then the file will be lost forever.

Link count discrepancy in i-node type file name
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Count = count, should be count (Adjust) [yes /no] (question)
The given i-node claims to have a different number of links than was actually found in the
file system. You are asked if you wish to adjust the count found in the i-node. If you
answer yes, then fsck will correct the i-node count.

Free i-node count wrong in superblock. (FIX) [yes/no] (question)
The free i-node count in the superblock is incorrect. You should allow fsck to repair it
unless you are a guru and have reason to believe that fsck should not use the redundancy
in the file system (via all previously reported messages) to repair this crucial piece of data in
the superblock.

Phase 5: Check Free List

Free Block count wrong in superblock. (FIX) [yes /no] (question)
The free block count in the superblock is incorrect. You should allow fsck to repair it
unless you are a guru and have reason to believe that fsck should not use the redundancy
in the file system (via all previously reported messages) to repair this crucial piece of data in
the superblock.

Excessive bad/dup blocks in free list (Continue) [yes/no] (question)
This indicates that there are excessive bad or duplicately referenced blocks in the free list off
of the superblock. This is a very bad condition. You should choose to continue, which will
fall to phase 6 to salvage the free list. If you answer no, then fsck will abort.

Bad Free List (SALVAGE) [yes /no] (question)
fsck is asking if you want it to salvage the free list automatically. This is almost certainly a
good thing to do.

Number Bad blocks in Free List (warning)
Number Dup blocks in Free List (warning)

Number Blocks missing (warning)

Phase 6: Salvage Free List
Invalid interleave factors in superblock. Default free-block list spacing assumed. (warning)

Can’t malloc space for interleave table. Free-block list is not rebuilt. (warning)

Cleanup
Number files number blocks number free (message)

Expect roughly number missing blocks next time fsck is run as a result of i-nodes being cleared.
(message)

*+++* File System system was modified ***** (message)

**+2x BOOT Coherent (NO SYNC!) ***** (message)
Do as the message says: reboot COHERENT without running the command sync.

General Messages

Bad action in virtual system (fatal)

Can not Seek: Blk num: number (CONTINUE) [yes/no] (question)
The given action could not be performed. If you choose to not continue, fsck will abort. If
you choose to continue, the results may be unpredictable.
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Can not Read: Blk num: number (CONTINUE) [yes/no] (question)
The given action could not be performed. If you choose to not continue, fsck will abort. If
you choose to continue, the results may be unpredictable.

Can not Write: Blk num: number (CONTINUE) [yes/no] (question)
The given action could not be performed. If you choose to not continue, fsck will abort. If
you choose to continue, the results may be unpredictable.

Cannot create temp file name (fatal)

Cannot close Ram Disk Close /dev/rramlclose (fatal)
Cannot open Ram Disk Close /dev/rramlclose (fatal)
Cannot open read/write Ram Disk /dev/rraml (fatal)
Can't access ram disk /dev/rraml, use the -t option (fatal)
Can't stat temp file name (fatal)

Error seeking tmp file (fatal)

Error writing tmp file (fatal)

Error writing to tmp file (fatal)

internal linktable corruption. (fatal)

Invalid Response (fatal)

Out of Range Block number: number (CONTINUE) [yes /no] (question)
The given action could not be performed. If you choose to not continue, fsck will abort. If
you choose to continue, the results may be unpredictable.

Possible file system on ram disk /dev/rraml, use the -t option (fatal)
Ram disk close /dev/rramlclose not mknoded properly (fatal)

Ram disk /dev/rraml not mknoded properly (fatal)

Temp File must not be on file system to fsck (fatal)

Too many links in i-node number (fatal)

make Error Messages

The following gives the error messages that can be produced by make. Its message describe fatal
conditions, errors, or warnings, as described above.

; after target or macroname (error)
A semicolon appeared after a target name or a macro name.

Bad macro name (error)
A bad macro name was used; for example, a macro name included a control character.

= in or after dependency (error)
An equal sign ‘=’ appeared within or followed the definition of a macro name or target file;
for example, OBJ=atod.o=factor.o will produce this error.

Incomplete line at end of file (error)
An incomplete line appeared at the end of the makefile.
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Macro definition too long (error)
The macro definition exceeds the limited designed into the preprocessor.

Multiple actions for name (error)
A target is defined with more than one single-colon target line.

Multiple detailed actions for name (error)
A target is defined with more than one single-colon target line.

Must use “::” for name (error)
A double-colon target line was followed by a single-colon target line.

Newline after target or macroname (error)
A newline character appears after a target name or a macro name.

‘::" not allowed for name (error)
A double-colon target line was used illegally; for example, after single-colon target line.

::z or : in or after dependency list (error)
A triple colon is meaningless to and therefore illegal wherever it appears. A single colon
may be used only in a target line (which is also called the dependency list), and nowhere
else.

Out of core (adddep) (error)
This results from a system problem. Try reducing the size of your makefile.

Out of range number input. (warning)
You attempted to use a numeric value that is out of range.

Out of space (error)
System problem. Try reducing the size of your makefile.

Out of space (lookup) (error)
System problem. Try reducing the size of your makefile.

Syntax error (error)
The syntax of a line is faulty.

Too many macro definitions (error)
The number of macros you have created exceeds the capacity of your computer to process
them.

= without macro name or in token list (error)
An equal sign ‘=" can be used only to define a macro, using the following syntax:
“MACRO=definition”. An incomplete macro definition, or the appearance of an equal sign
outside the context of a macro definition, will trigger this error message.

: without preceding target (error)
A colon appeared without a target file name, e.g., :string.

P i £

The following gives nroff's error messages, and hints about how to correct the situation. Errors are
of two types: simple errors, which simply cause an error message to be printed on your screen; and
panics, which causes processing to abort. Note that a panic will leave behind a half-written
temporary file; you may wish to look at the end of it to see just how far processing proceeded, but
otherwise it should be thrown away.
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-f option requires file argument (fatal)
.bd not implemented yet

.co: unexpected EOF before string (error)
.dt not implemented yet

.el without .ie (error)

fc not implemented yet

.he not implemented yet

.hw not implemented yet

.hy not implemented yet

.ie nested more than N levels (error)
The .ie/.el combination can be nested only 15 levels deep.

.ie without matching .el (error)
Every .ie must be followed by an .el.

f: string, file “string” (error)
nroff could not load a font-width table from file string.

f: “string” is not a PCL font width table (error)
nroff expects a PCL font-width table, but file string is not in the PCL font-width format.

f: “string” is not a PostScript font width table (error)
nroff expects a PostScript font-width table, but file string is not in the PostScript font-width

format.

If: cannot load more than N fonts (error)
nroff has a static limit on the number of font-width tables that can be loaded at one time.

f: cannot open file “string” (error)

f: requires fontname and filename (error)
.nm not implemented yet

.nn not implemented yet

.pi not implemented yet

.rb: cannot open file string (error)

.rb: no file specified (error)

.rf: requires name and new name (error)

\} without matching \{ (error)
Every \} must be preceded by a \{.

arguments too long (error)
attempted zero divide (error)
attempted zero modulus (error)

bad adjustment type (error)
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bad argument reference (error)

bad directive N (fatal)

bad font N (fatal)

bad font N at dev_font, nfonts=N (fatal)
bad font N, nfonts=N (fatal)

bad pattern (fatal)

bad tab stop (error)

bad tab stop (error)

botch: fontname(N) (fatal)
nroff cannot handle font N and must abort processing.

botch: swdmul=N psz=N swddiv=N (fatal)
An undefined error has occurred within nroff. The printed numbers give the value of nroff's
internal registers. If such an error occurs regularly when you process a given piece of text,
please send the text in question and a copy of the error message to Mark Williams technical
support.

bracket building not implemented yet
cannot create temp file (fatal)

cannot dehyphenate (fatal)

cannot end diversion (error)

cannot find current file (error)

cannot find font XX (error)

cannot find font N (error)

cannot find register string (error)
cannot open string (error)

cannot open file “string” (error)
cannot pop environment (error)
cannot read environment (fatal)
cannot remove string (error)

cannot reopen temp file (fatal)
cannot write environment (fatal)
delimiter argument too large (error)
diversion buffer odd alignment (fatal)
environment does not exist (error)
environments stacked too deeply (error)

field with too large (error)
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file “string” not found (error)

flushd -- current diversion null (fatal)
font position out of range (error)
fonts.r not found (fatal)

illegal hex digit (error)
The escape sequence \XNN prints a character by its literal hexadecimal value. This should
be used when processing characters that are not normally printable on the terminal screen.
Digit N can be the numerals ‘O’ through ‘9’, the letters ‘a’ through ‘f, or the letters ‘A’
through ‘F’. All other characters will trigger this error.

illegal option: string (fatal)

incomplete macro in trap (fatal)

line buffer overflow (fatal)

no room for new font name XX (error)
out of space - memory string (fatal)
request 'string’ not found (error)
section N of title too large (error)
special character XX not found (error)
syntax error (error)

temporary file write error (fatal)

too many tab stops (error)

unexpected end of file (fatal)
unknown macro /register type N (fatal)
vertical line drawing not implemented yet (error)

word buffer overflow (fatal)

ERROR MESSAGES
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MARK WILLIAMS COMPANY ("MWC")
Software License Agreement

YOU SHOULD CAREFULLY READ THIS SOFTWARE LICENSE AGREEMENT BEFORE BREAKING THE
SEAL ON THE DISKETTE ENVELOPE. BREAKING THE SEAL INDICATES YOUR ACCEPTANCE OF THE
TERMS AND CONDITIONS OF THIS AGREEMENT. IF YOU DO NOT AGREE WITH THEM, YOU SHOULD
PROMPTLY RETURN THE DISKETTE UNOPENED, AND YOUR MONEY WILL BE REFUNDED.

MWC provides this software and licenses its use to you. You assume responsibility for the selection of the software to
achieve your intended results, and for the installation, use and results obtained from it.

LICENSE

MWC grants you a license only to: (a) use the software on a single machine; and %b) copy the software into any
machine readable form for backup purposes in support of your use of the software on the single machine.

As an exception to the foregoing paragraph, we grant you the right to include portions of the MWC Runtime Library
fas defined below) in software programs that you develop, called Comgosite Programs, and to use, distribute and
icense Conl:gposite Programs to third parties without pagment of any fee. You shall, however, include in each
Composite Program, and on the exterior label of every diskette, a copyright notice in this form: "Portions of this
program, copyright 1982, 1992, Mark Williams Comﬁ)anly." As an express condition to the use of the software, you
agree to_indemnify and hold MWC harmless from all claims by you and third parties arising out of the use of any

mposite Program. Any portion of the Runtime Libralzl merged into another program will continue to be subject to
the terms and conditions of this Agreement. "Runtime Library" is defined as the set of copyrighted MWC language
subroutines provided with the soffware, a portion of which ‘must be linked to and become part of a Composite
Program for that Program to run on a computer.

You may not transfer the software, or any copy, modification or merged portion, in whole or in part, except as
expressly provided herein.

TERM

You may terminate the license at any time by destroying the software together with all copies, modifications and
merged portions in any form. It will also terminate upon conditions set forth elsewhere in this Agreement or if you
fail to comply with any terms or conditions of this Agreement. You agree uﬁ)on termination to destroy the software
mfether with all copies, modifications and merged portions in any form. The license shall terminate upon termination
of this Agreement.

LIMITED WARRANTY

EXCEPT FOR THE LIMITED WARRANTY SET FORTH IN THE NEXT PARAGRAPH, THE PROGRAM IS
PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE
PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU (AND NOT MWC OR ANY
AUTHORIZED MWC DEALER) ASSUME THE ENTIRE COST OF ALL NECESSARY SERVICING, REPAIR
OR CORRECTION. MWC DOES NOT WARRANT THAT THE FUNCTIONS CONTAINED IN THE SOFTWARE
WILL MEET YOUR REQUIREMENTS OR THAT THE OPERATION OF THE SOFTWARE WILL BE
UNINTERRUPTED OR ERROR FREE.

MWC warrants to the original licensee that the diskettes on which the software gro am is recorded is free from
defects in material and workmanship under normal use and service for a period of 60 days from the delivery date as
evidenced by a copy of your receipt. Your exclusive remedy is the return of the diskettes as described below.

IN NO EVENT WILL MWC BE LIABLE TO YOU FOR ANY DAMAGES, INCLUDING ANY LOST PROFITS
LOST SAVINGS OR OTHER INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE
OR INABILITY TO USE THE SOFTWARE EVEN IF MWC OR AN AUTHORIZED MWC DEALER HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, OR FOR ANY CLAIM BY ANY OTHER PARTY.

MISCELLANEOUS

If you are dissatisfied with the diskette[s] for any reason whatsoever gncluding if the diskettes are defective in
material or workmanship), you may return them for replacement or refund of amounts previously paid them so long
as the return is made within 60 days after purchase, and is accompanied by (a) a Return Authorization Number form
Mark Williams Company, (b) your receipt, (c) an affirmative statement that you have not retained any copies of the

software (including back-up copies) and (d) a statement as to the reason for the return.

You may not sublicense, assi%n or transfer the license to the software except as expressly provided in this Agreement.
Any attempt otherwise to sublicense, assign or transfer any of the rights, duties or obligations hereunder is void. This
Agreement will be governed by the laws of the State of Illinois.

Should you have any l()1uestions concerning this Agreement, you may contact MWC by writing to the Mark Williams
Company, 60 Revere Drive, Northbrook, IL 60062.

YOU ACKNOWLEDGE THAT YOU HAVE READ THIS AGREEMENT, UNDERSTAND IT AND AGREE TO
BE BOUND BY ITS TERMS AND CONDITIONS. YOU FURTHER AGREE THAT IT IS THE COMPLETE AND
EXCLUSIVE STATEMENT OF THE AGREEMENT BETWEEN US WHICH SUPERSEDES ANY PROPOSAL
OR PRIOR AGREEMENT, ORAL OR WRITTEN, AND ANY OTHER COMMUNICATIONS BETWEEN US
RELATING TO THE SUBJECT MATTER OF THIS AGREEMENT.
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