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1.0 IISI~iG THE RT-11 SYSTEM MESSAGE MANUAL 

This manual. lists all of the diagnostic messages that RT-11 Version 3 
can produce. The messages for FORTRAN IV and BASIC are also included. 
Each message appears here in the same form as on your display terminal 
or printer listing. When you receive a message, look it up in the 
appropriate section, read the short explanation about the reason for 
the message and apply the remedies that are described. Section 5 
lists all of the messages for FORTRAN IV, and Section 6 lists all of 
the messages for BASIC. Section 7 contains all of the messages for 
the MACRO-11 assembler and all components of the RT-11 operating 
system . 

RT-11 Version 3 reduces the possibility of confusion about its 
component parts -- the different monitors and utility programs such as 
PIP, for example -- by providing a large number of monitor level 
commands that automatically call different programs for you. 
Therefore, you may see messages from parts of RT-11 even though you 
don't know exactly what those parts do and have not explicitly called 
for their services. Whatever the case, when you see a message that is 
not from FORTRAN IV or BASIC, simply look it up in Section 9, System 
and MACRO-11 Messages. 

Several messages from FORTRAN IV, BASIC and RT-11 pertain to hardware 
problems and to cases when storage space or memory are not adequate 
for the work you are trying to do. Section 2, Hard Error Conditions, 
summarizes the most common problems with hardware, and Section 3, 
Increasing Storage and Memory Resources, provides useful guidelines to 
follow when you have exhausted the resources of your system. 

Section 4, System Failures, presents guidelines and instructions for 
both experienced system programmers and less experienced users who are 
diagnosing the causes of system failures. 

1.1 Order of Messages 

Within the FORTRAN IV, BASIC and SYSTEM AND MACRO-11 sections, each 
message is in alphabetical order . The manual uses two special 
conventions to alphabetize messages with certain special char acter s 
and general references to your programs and commands. 

Eight general references appear in various messages and stand for 
specific names or values that are copied directly from the work you 
are doing. They have not been used for alphabetizing. They are: 

**** 

x 

AAAAAA 

a 

A label , name or value that FORTRAN IV copies into 
messages from the FORTRAN IV programs -you are 
using 

A specific command option that FORTRAN IV 
into messages from commands you have typed 

A 1 abel or name that RT-11 copie s 
from the programs you are using 

copies 

into messages 

A single character that RT-11 fills in -- usually 
the single letter abbreviation for a file or 
command option 

DEV:FILNAM.TYP A specific file specification that RT-11 
from one of -your commands 

copie s 
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MMMMMM 
NNNNNN 

Specific values that RT-11 reports as parts of 
certain messages -- usually count totals, 
addresses or offsets that are current at the time 
of the message 

n A single digit that RT-11 fills in -- usually the 
unit number in a device specification 

The second alphabetizing convention this manual uses is as follows 

After ignoring all general references, if the first character in 
a message is not a digit and not a letter , the second character 
has been used for alphabetizing. 

Therefore, if you have trouble finding a message in this manual, 
review the following procedure. 

1. Identify the message's origin -- This manual has only the 
messages for FORTRAN IV, for BASIC and, in a single section, 
for the RT-11 operating system and the MACRO-11 assembler . 
Consult other documentation about messages from other 
programs. 

2. If the first character in a message is a 
such as a question mark (?) , ignore it. 

3. Ignore any number or name in the message 
your program or files. 

4. Look up the message under the characters 

special character , 

that is specific to 

that remain. 

1.2 Special Information about FORTRAN IV Messages 

FORTRAN IV has five groups of messages. Section 5 of this manual 
lists them in the following order . 

***** 

Numbered 

ERROR: 

?FORTRAN-

messages -- single letter messages such as 
*****I that appear on FORTRAN IV source listings 

messages -- FORTRAN IV Object Time System 
messages that appear in the form "?ERR nnnnnn" 
where 'nnnnnn' is a message number from 0 
through 68 

messages from the second compilation phase that 
appear in the form "In Line nnnnnn, ERROR: 
text" where 'nnnnnn' i s the 1 ine number of the 
error and 'text' is the specific message 

messages, fatal compiler error diagnostics that 
appear in the form "?FORTRAN-F-text" where 
'text' is the specific message 

WARNING: messages in the form "In Line nnnnnn, WARNING: 
text" where 'nnnnnn' is the number of the line 
that may contain a problem and 'text' is the 
specific warning 

Note again that some messages can include labels, names and values 
from the program you are running at any time. This manual uses ' ****' 
and ' x' to indicate run time specific information for FORTRAN IV 
messages and ignores those general references in alphabetizing. 
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1.3 Special Information about BASIC Messages 

This manual shows both the abbreviated forms and full forms of BASIC 
messages. "?IOV" and "?Integer overflow" are examples. In most 
cases, the full explanation of the problem and the remedies for it are 
printed with the abbreviated form, and the longer forms refer you to 
the appropriate abbreviation. For example, the message "?Line too 
long" r efer s you to "?LTL. " 

1.4 Special Information about MACRO-11 Messages 

MACRO-11 messages are alphabetized with the RT-11 operating system 
messages in Section 7. 

1.5 Special Information about ODT and BATCH Messages 

Messages for the On-line Debugging Techniques utility (ODT) and the 
BATCH subsystem are alphabetized in Section 7 , SYSTEM AND MACRO-11 
MESSAGES. 

1.6 Special Information about RT-11 System Messages 

Each RT-11 message is shown in the following format: 

?NAME-T-Message 

Each system message is prefixed by the name (NAME) of the system 
program that issued the message, and the type of error condition (T) 
according to the following categories: 

Abbreviation Type Meaning 

F FATAL Message is sent to the terminal or the 
listing output file; the c urrent 
command or statement is ignored or 
execution is terminated . You must enter 
another command or correc t the statement 
in error. 

IN 
or 
I 

INFORM Informational message; a condition ~ 
is detected and the system issues a 
message either at the terminal or in the 
listing file; execution continues. The- • 
condition may affect execution at a later 
time and may require future action. 

W WARNING A subcategory of informational messages; 
a message is sent to the terminal or the 
listing output file; execution 
continues. 

Under each message is the meaning followed by the possible recovery 
procedures ( if any) by the system, the user , or both. 
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2.0 HARD ERROR CONDITIONS 

Special error conditions, called "hard" errors, are reported by the 
hardware rather than by the system software. RT-11 interprets hard 
errors by printing a short message on the console terminal. The 
corrective action that you take depends upon the type of hard error 
condition and the device in use. 

Often a hard error condition is simple to correct; the message .will 
indicate an off-line or wr ite-locked device, for example, and the 
system may "hang" (that is, wait) until you correct the problem. 

Other hard errors indicate more serious problems such as bad blocks on 
the system volume, or a malfunction in the hardware itself. It may be 
necessary for you to reinitiate the operation or use another device; 
in extreme cases, you may need the advice of a hardware expert. 

Following are the devices supported by RT-11 and the hard error 
conditions that may occur for each device . Corrective actions follow 
the error descriptions. 

In all cases, if the error persists after all possible corrective 
actions have been tried , run the appropriate diagnostics and , i f 
necessary, request the services of a DIGITAL field service 
representative. 

2.`1 Console Terminal Devices 

Error Conditions: 

Terminal devices do not report any hard error conditions. However , 
before using the system, ensure that the terminal is turned on, is 
on-1 ine, and , i f appropriate, has sufficient paper and a ribbon in 
good condition. Adjust the scope on a video terminal so that it is 
bright enough to be easily read . 

Corrective Actions: 

DECwr i~er I I Out-of-paper : Replace paper ; turn the terminal off 1 ine 
and then online. (Powering the terminal off and then on will also 
work. J You can then enter keyboard input. 

2.2 Display Processor 

Error Conditions: 

The VT11 display processor does not report any hard error conditions. 
Ensure that the display i s turned on and adjust the screen so that i t 
i s bright enough to be easily read . 

Corrective Actions: 

None.. 
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2.3 Higb-speed Paper Tape Devices 

Error Conditions: 

Reader : no tape; no power ; off-line 
Punch: no tape; no power 

Corrective Actions: 

Reader : ensure that the tape is properly positioned in the reader 
(over the read head with the tape retainer cover closed) ; check that 
the reader is turned on. 

Punch: ensure that the punch has been loaded properly with sufficient 
blank tape and is turned on, ready to punch. The punch is working 
properly if it ejects blank tape when you press the FEED switch. 

2.4 Line Printer s 

Error Conditions: 

No power; no paper; printer drum gate open; off-line; over 
temperature alarm; no printer connected to control unit (LP11) . 

Corrective Actions: 

Ensure that the printer is turned on and set on-line; check that it 
i s 1 oaded properly with sufficient paper ; ensure that a 1 ine printer 
is connected properly to the controller (LP11) . 

The system waits while you take corrective action. (You can use the 
monitor commands SET LP HANG/NOHANG to control the wait feature; see 
Chapter 4 o f the RT-11 System User ' s Guide  . ) 

2.5 Card Reader s 

Error Conditions: 

No power . Indicator. lights on the reader unit alert you to these 
additional error conditions: 

Read Chec k - card is torn on leading/trailing edges; 
punches in 0 or 81st column positions 

Pick Check - card failed to move into the read station 

card has 

Stack Check - previous card not properly seated in the output stacker 
(may be mutilated) 

Hopper Check - (not present on all card readers) input hopper is 
empty; output stacker is full (occurs only during 
transfer initiation and only i f you issued a SET CR 
NOHANG command) 

Corrective Actions: 

Ensure that the card reader is turned on; check that the card deck is 
loaded properly; you may need to repunch individual cards. 

The system waits while you take action. (You can use the monitor 
commands SET CR HANG/NOHANG may be used to control the wait feature; 
see Chapter 4 of the RT-11 System User's Guide. ) 
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2.6 Cassettes 

Error Conditions: 

Write-lock; off-line; unit select; bad tape; block check (checksum 
error) 

Corrective Actions: 

Ensure that the wr ite-protect tab on the cassette is properly 
positioned (the hole covered to write-enable the cassette , or 
uncovered to wr ite-protect it) ; check that the cassette is correctly 
mounted on the proper drive (0-left, 1-right; the system assumes 0 
unless you indicate otherwise) . 

For checksum and bad tape errors., retry the operation; use another 
cassette or try a different drive if possible, or use the COPY/IGNORE 
option to ignore input errors while copying. 

You can use the monitor commands SET CT RAW/NORAW to control 
read-after-write error checking; see Chapter 4 of the RT-11 System 
User's Guide. 

2.7 Magtapes 

Error Conditions: 

Cyclical redundancy or parity (checksum) error ; bad tape ; 
write-lock; off-line; unit select; power off 

Corrective Actions: 

Ensure that all magtape units are turned on (regardless of which is in 
use) , set on-line and wr ite-enabled, if appropriate (insert a 
write-ring on the back of a magtape to wr ite-enable it) ; check that 
the tape is correctly mounted on the proper unit and that all units 
are assigned different select numbers; ensure that 7-track tapes are 
on 7-track drives, and 9-track tapes on 9-track drives. 

For checksum and bad tape errors, retry the operation; use another 
magtape or drive if possible, or use the COPY/IGNORE option to ignore 
input errors while copying. 

2.8 DECtapes 

Error Conditions: 

Off-line; write-lock; unit select; parity (checksum) error ; bad 
tape 

Corrective Actions: 

Ensure that the DECtape unit is set on-line and write-enabled, if 
appropriate; check that the tape is correctly mounted on the proper 
unit and that all units are assigned different select numbers. 
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For checksum and bad tape errors, retry the operation; use another 
DECtape or drive if possible, or use the COPY/IGNORE option to ignore 
input errors while copying. Use the DIRECTORY/BADBLOCKS command to 
detect bad blocks; if the bad blocks fall within a file that is 
small, rename it with a .BAD file type; or use the DUP /C option to 
create a file that encloses the bad blocks (see Chapters 4 and 8 of 
the RT-11 System User's Guide for more information). 

2.9 Disks 

Error Conditions: 

Off-line; write-lock; unit select; parity error; bad blocks; 
drive not ready; volume not formatted. f 

Corrective Actions: 

Ensure that the disk drive is set on-line and write-enabled, if 
appropriate; check that the disk is correctly loaded in the proper 
unit, and that all units are assigned different select numbers. Note 
that diskette drive O i s o n the l e f t and diskette drive l i s o n the 
r fight. Ensure that a new disk is properly formatted before you use 
it. 

For parity errors, retry the operation; use another disk or drive if 
possible, or use COPY/IGNORE to ignore input errors while copying. 
Use the DIRECTORY/BADBLOC KS to detect bad blocks ; i f the bad blocks 
fall within a file that is small, rename it with a .BAD file type; or 
use the DUP /C option to create a file that encloses the .bad blocks 
(see Chapters 4 and 8 of the RT-11 System User's Guide for more 
information) . 

3.0 INCREASING STORAGE AND MEMORY RESOURCES 

Some RT-11 system errors are caused because there is insufficient free 
memory space to accommodate a particular operation or insufficient 
space for an output file on a storage volume. Using one (or more) of 
the procedures listed below may eliminate the problem. If none of 
these methods provides adequate storage or memory resources for your 
application, move the application to a system with 1 arger capacities , 
if possible. 

3.1 When You Need More Storage Space 

During an output operation, an error message may indicate that your 
output volume has insufficient space or, if the volume is _directory 
structured, that there is not room for a new entry in its directory. 
Try one or more of the following methods: 

Delete unnecessary files from the output volume, perhaps 
transferring them to a bac kup volume ; 

Use another volume with more space ; 

Specify an explicit output file size by using /ALLOCATE or the 
[n] construction on the output file specification; 
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Compress the volume using the SQUEEZE command; this creates the 
largest possible empty space on the volume by condensing all the 
free blocks into one area, and also makes more efficient use of 
the directory space; 

If directory overflow persists, allocate more directory segments 
on another _volume (by using INITIALIZE/SEGMENTS) and transfer the 
files to this volume, or use the DIREXT program described in 
Chapter 2 of the RT-11 System Generation Manual. 

If device overflow persists, upgrade to a larger volume (for 
example, from RXO1 diskette to RK05 disk, or from RK05 disk to 
RK06 disk) . 

3.2 When Memory Is Too Small 

When a program is loaded or during program execution, a message may 
indicate insufficient room in main memory. The following sections 
present some guidelines for utilizing memory effectively and for 
rewriting programs so that they require less total memory. 

3.2.1 Utilizing Memory More Effectively 

The following methods make more memory available without requiring you 
to redesign the program: 

Use the UNLOAD command to take unnecessary device handlers out of 
memory--for example, the BATCH handler (BA) ; 

Unload the foreground program; 

Use the single-job monitor (it requires approximately one half 
the space needed by the foreground/background monitor) ; 

Use the SE~~USR SWAP command (see Chapter 4 of the RT-11 System 
User's Guide) to allow USR swapping . 

3.2.2 When Your BASIC Program Is Too Large 

Some BASIC errors occur because there is not enough. available memory. 
BASIC users can sometimes correct this problem by rQducing the size of 
the BASIC program. Here are some ways to create more space: 

Eliminate or reduce unnecessary items such as REMARK statements, 
long printed messages, and optional keywords such as LET; 

Make maximum use of multiple statement lines; 

Make efficient use of program loops, subroutines, and 
user-defined functions; 

Split up large programs into several smaller programs by use of 
the CHAIN or OVERLAY statements; 

Reduce the size of arrays in memory to the size required (DIM 
statement) ; 

Use virtual array files for arrays that are too large to fit into 
memory; 
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Reduce the number of simultaneously open files by opening a file 
just before you need it and closing it immediately after the last 
use; 

After you delete program lines, store the program with the SAVE 
command and restore it with the OLD command to further optimize 
program memory requirements . 

3.2.3 When Other Programs Are Too Large 

In general, each of the following methods reduces the maximum amount 
of memory a program requires at one time. 

Use single-buffering instead of double-buffering; 

Use smaller I/O buffers; 

Decrease the maximum number o f channels open simultaneously; 

Overlay the program or break the code into smaller modules for 
more efficient overlaying; 

Remove any testing code no longer required; 

Use algorithms that require less main memory; 

Transfer more data storage to the mass storage devices; 

Break the program into several programs to permit chaining 
between them. 

4.0 SYSTEIK FAILURES 

An RT-11 system failure occurs whenever the currently running program 
stops unexpectedly or suspends execution, leaving the system in what 
appears to be a nonfunctioning state . This section should aid the 
user in determining the cause of the system failure, and also in 
distinguishing between user errors and system errors. (Paragraphs 
that begin with *** are suggestions primarily for experienced systems 
programmers who have access to monitor source listings, but it is 
recommended that all users read them at least casually for general 
knowledge . ) 

Most system failures fall into one of the three categories: those 
that cause a return to the keyboard monitor , those that cause a 
monitor halt, and those that result in a program loop. Each is 
explained in detail below. While attempting to analyze a system 
failure, always keep in mind any new or unusual system features, such 
as user-written device handlers, a complex application program, or a 
special-purpose device. 

The general procedure to follow when the system fails i s to examine 
the program counter (PC) immediately after the failure, and then use 
the PC to examine- the registers, the stack pointer and certain 
locations in memory. Refer to the processor handbook for your PDP-11 
for precise instructions about the program counter and how to use it. 

The first five of the following specific questions are generally 
useful for finding the cause of a failure. Later questions are useful 
in special situations. 
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1. Did any message appear on the terminal? 

2. Is the processor halted or looping; what is the value of the 
program counter in either case? 

3. If the processor is looping, do characters typed on the 
keyboard echo on the console; does CRTL/C have any effect? 

4. What are the contents of location 54 (which points to the 
base of RMQN) and location 46 (which is the USR load 
address) ? The location of the halt or the loop may be 
determined by comparing the value of the program counter with 
these numbers. If the program counter is higher than these 
numbers, the halt or loop occurred in the monitor and the 
difference between the numbers gives the offset into the 
monitor code. 

5. What is the value of the stack pointer and the first several 
elements in the stack? Has the stack overflowed (that is, is 
the stack pointer less than 400) ? 

6. ***What are the contents of the registers? 

7. ***Has monitor code been corrupted? Determine from a source 
listing, if available, the integrity of significant areas in 
RMON, especially the area immediately below the monitor 
stack. 

8. ***Determine from a source listing, if available, what code 
is indicated by the halt or loop. 

9. ***What are the contents of the monitor data base (for 
example, the address of the running job or the addresses of 
the loaded handlers) ? 

10 . * * *Can the problem be 1 oc al i zed to a sing 1 e job? I f so , wha t 
are the contents o f the job impure area (the job status word , 
channel status words, the queue elements) ? 

11. ***Can the problem be localized to a single device? If so, 
what are the contents of the handler data, handler queue and 
device status registers? 

NOTE 

Each description of a halt or loop in 
the following sections includes a 
precise offset and correspor..ding symbol 
name . Use them to find appropriate 
sections of code in monitor source 
listings. The symbol names are accurate 
for all versions of each monitor you 
SYSGEN, but offsets may be accurate only 
for the distributed running version of 
each monitor. For any special monitors 
you SYSGEN, therefore, such as aversion 
of FB with multi-terminal support, use 
the symbols to identify appropriate 
code. 
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4.1 Failures that Cause a Return to Keyboard Monitor 

A return to the keyboard monitor is recognized when the monitor dot is 
printed at the left margin of the console terminal . If a monitor 
message (one beginning with ?MON-) has also been printed, refer to its 
meaning and corrective action as 1 fisted in the System and MACRO-11 
Messages section (Section 7) . 

***If no message is printed (only the monitor dot) , an interrupt 
through an empty vector to code at location 0 is indicated. Note that 
the following code is at location 0. 

Loc . Octal Value 
0 040000 BIC RO,RO ;TO ENSURE A HARD EXIT 
2 104350 .EXIT ;BACK TO KMON 

***Possible causes of this error include the following: a spurious 
interrupt request appeared, a vector was never filled, a filled vector 
was not protected under the FB monitor , an .ASECT was attempted into a 
protected vector , an applications program was run with an incorrect 
vector address, or the program has a JUMP or JSR instruction with an 
undefined label. 

4.2 Failures that Cause Monitor Halts 

Monitor halts occur in high memory above the address in location 54 
(the RMON base address pointer) . The most common symptoms are that 
the monitor prompt is not present and the system does not echo 
characters you type. When a monitor halt occurs, do not attempt to 
restart the system by pressing CONTinue on the processor; the system 
must be rebooted . 

4.2.1 Base Line Monitor Halts 

The Base Line monitor has four explicit halts. Any other halts that 
occur may indicate. that the monitor code has been corrupted. If that 
is the case, check for logic errors in the user program and reboot the 
system. 

1. Absolute location 26 

See ?MON-F-Power fail halt. 

The monitor executes this halt on power up and power down. 

2. Absolute location 116 

See ?MON-F-Memory error. 

The mor~itor executes this halt when it detects a memory 
parity error. 

3. ***4774 octal bytes offset from contents of location 54; 
check symbol DEAD. 

The monitor executes this halt when it encounters a hardware 
error while reading the KMON or USR from the system device. 
This halt indicates a temporary or permanent failure of the 
controller or the physical volume. The Base Line monitor 
does not execute this halt when the system device is 
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wr ite-locked . If the system device is wr ite-locked , the 
monitor issues the message ?MON-F-System write error and 
returns to KMON. 

4. ***6204 octal bytes offset from contents of location 54; 
check symbol 7$ in routine COMPLY. 

The user set bit 7 in the job status word (absolute location 
44) to request halts on hard errors, and the monitor detected 
one. Register 5 points to a queue element, specifically to 
the pointer to the channel status word . Register 4 points to 
the current queue element pointer in the handler . 

4.2.2 Single Job Monitor Halts 

The Single Job monitor has six explicit halts. Some of them are 
mutually exclusive, however , because they depend directly on SYSGEN 
options that the user is free to choose or exclude. If a halt that is 
not enabled occurs, the monitor code may be corrupted. Checlk for 
logic errors in the user program, and reboot the system. 

1. Absolute location 26 

See ?MON-F-Power fail halt. 

When the message ?MON-F-Power fail halt has been disabled at 
SYSGEN time, this halt is executed on power up and power 
down . 

2. Absolute location 116 

See ?MON-F-Memory error  . 

When the optional message ?MON-F-Memory error has not been 
enabled at SYSGEN time (the default for the distributed 
version of the Single Job monitor) , the monitor executes this 
halt when it detects a memory parity error , When the message 
is enabled, the monitor issues the message and returns to 
KMON . 

3. ***1650 octal bytes offset from the contents of location 54; 
check symbol 1$ before TRAPPF. 

See ?MON-F-Power fail halt. 

When the message ?MON-F-Power fail halt is enabled at SYSGEN 
time (the default for the distributed version of the Single 
Job monitor) , the monitor issues the message and executes 
this halt on power down . 

4. ***1734 octal bytes offset from the contents of location 54; 
check symbol 2$ in routine CRASHP. 

See ?MON-F-Power fail halt. 

When the message ?MON-F-Power fail halt is enabled at SYSGEN 
time (the default for the distributed version of the Single 
Job monitor), the monitor issues the message and executes 
this halt on power up. 

5. ***5304 octal bytes offset from the contents of location 54; 
check symbol DEAD. 
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The message ?MON-F-System read failure halt precedes this 
halt, when system I/O messages have been enabled at SYSGEN 
time . 

When system I/O messages are enabled at SYSGEN time (the 
default for the distributed version of the Single Job 
monitor) , the monitor executes this halt when it encounters a 
hardware error while reading the KMON or USR from the system 
device. This halt indicates a temporary or permanent failure 
in the controller or physical volume. The Single Job monitor 
does not execute this halt because of a write-locked system 
device; it issues the message ?MON-F-System write error  and 
returns to KMON. 

6. ***6512 octal bytes offset from the contents of location 54; 
check symbol 7$ in routine COMPLY. 

The monitor detected a hard I/O error after the user set bit 
7 in the job status word (absolute location 44) . Register 5 
points to a queue element, specifically to the pointer to the 
channel status word. Register 4 points to the current queue 
element pointer in the handler. 

4.2.3 Foreground/Background (and X1~I) Monitor Halts 

-The Foreground/Background monitor has three explicit halts, but the 
ones that can occur for a particular version of the monitor depend on 
options the user chooses or excludes during SYSGEN. 

The XM monitor has the same halts as the Foreground/Background 
monitor, but the offsets into RMON differ for the two monitors. XM 
offsets are shown in parentheses in this section. 

Any other halts that occur may indicate that the monitor code is 
corrupted. When that is the case, check for logic errors in the user 
program, and reboot the system. 

1. Absolute location 26 

See ?MON-F-Power fail halt. 

When the message ?MON-F-Power fail halt  has been disabled at 
SYSGEN time, this halt is executed on power up and power 
down. When the message is enabled, the monitor issues the 
message and halts a~t offset 2114 (XM: 2506) as described 
below. 

2. Absolute location 116 

See ?MON-F-Memory error. 

When the optional message ?MON-F-Memory error is disabled 
(the default for the distribution versions of the monitors) , 
the monitor executes this halt when it detects a memory 
parity error. The last item in this list of 
Foreground/Background (and XM) monitor halts describes the 
monitor action when the message is enabled . 

3. ***2114 (XM: 2506) octal bytes offset from the contents of 
location 54; check symbol 12$ after FATAL. 

The monitor executes this halt in two general situations. 
The message ?MON-F-System halt may precede the halt. 

13 
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a. When the message ?MON-F-Power fail halt is enabled (the 
default for the distribution version of the 
Foreground/Background monitor} , the monitor issues the 
message and executes this halt on power up. On power 
down, the monitor executes this halt, but without 
supporting the overhead of the message. 

b. The monitor executes this halt when it traps to 4 or 10, 
or when it encounters a memory error, but only when it is 
executing critical monitor or interrupt code -- in 
interrupt service routines, device handlers or selected 
portions of the monitor. (When the monitor is not 
executing critical code, it issues a 
message -- ?MON-F-Memory error, ?MON-F-Trap to 4 or 
?MON-F-Trap to 10 --, aborts the program and returns to 
KMON.) 

Check the contents of the stack pointer (register 6) . If 
the contents are less than 400 (octal) , stack overflow 
has caused the trap. Section 4.2.5 has further 
information about stack overflow. 

The address where the trap occurred is at the top of the 
stack. If this address is within user code, check for an 
error in an interrupt service routine or device handler. 
Verify that handlers are not . FETCHed into areas that 
will be destroyed by data buffers or overlaid when the 
USR swaps. Section 4.2.4 has further information -about 
USR swapping. 

Check for a reference to a nonexistent device. The 
reference causes the handler to trap to 4 when it 
attempts to access the device registers. You can reduce 
the possibility of this error by deleting all handlers 
for devices that are not part of your system from the 
system volume. 

If the address where the trap occurred is in the monitor, 
calculate the corresponding monitor offset by subtracting 
the contents of location 54. Consult a source listing of 
the monitor and compare the monitor you are running with 
the sources. The monitor (or data in the monitor or user 
region such as queue elements and channel status tables} 
may be corrupted. 

Hardware problems that cause bus timeout cause this halt 
because they trap to 4 . This i s extremely rare , however ; 
consider it only as a last resort. 

4.2.4 OSR Swapping 

Many system failures are caused by the USR swapping over important 
memory areas (such as device handlers, queue elements, completion 
routines; this may occur when running FORTRAN programs that use SYSF4 
calls) . One way to detect this type of failure is to SET USR NOSWAP 
and rerun the program (providing enough free memory exists) . If the 
failure does not recur , then USR swapping is probably causing the 
problem. The program should be changed such that the USR does not 
swap over it at all (by being linked with overlays or with a different 
bottom address) or by ensuring that the USR does not swap over any 
important areas within the program . See Section 2.2.5 of the RT-11 
Advanced Programmer's Guide for details concerning the swapping 
algorithm. 

14 
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4.2.5 Stack Overflow 

Stack overflow occurs when the stack is pushed through its low limit. 
It may or may not be detected depending on the location of the stack. 
The normal location for the user background stack is 1000, with a low 
limit of 400. Most PDP-11 processors detect stack overflow at 400 and 
generate a trap to 4. (Some of the new processors, for example, the 
PDP-11/03, do not provide this feature.) If the stack is located 
elsewhere, overflow detection is not supported by the RT-11 system. 

Stack over flow i s typically a fatal condition. RT-11 treats all 
detected user stack overflows as fatal and aborts the offending 
program. Under the single-job monitor, the system either halts or 
prints a monitor fatal error message (depending on a SYSGEN option) . 
The FB monitor aborts the program with the ?MON-F-Trap to 4 message. 

The FQRTRAN Object Time System i s a frequent cause o f user stac k 
overflow, since it uses large amounts of stack. Extra stack can be 
allocated for background jobs by using LINK/BOTTOM to raise the 
program base. Extra stack can be allocated for foreground jobs at 
link time by using the :stacksize argument on the LINK/FOREGROUND 
command . 

Monitor stack overflow will generally not occur, since enough stack 
space is allocated to handle "worst-case" situations. 

In the case of a user-written device handler that requires a large 
amount of stack, it is recommended that stack space be allocated 
within the hand 1 er and that a register other than SP be used to 
reference the stack. 

4.3 Failures that Cause Program Looping 

When your system repeats a set of instructions continuously, it is 
"hung" in a loop. The RT-11 Version 3 monitors have several potential 
loops, and they are described in this section. 

Handler loops are the most common. Refer to Section 4.3.3 for further 
information about them. 

The general method for diagnosing a program loop condition is to 
disable any device that generates frequent interrupts (the KW11L 
clock, for example) and then single-step through the set of looping 
instructions to find the location in memory where the loop occurs. 
Refer to the processor handbook for the PDP-11 you are using for 
specific instructions on sing le-stepping . 

4.3.1 Base Line and Single Job Monitor Looping 

There are six loops in the Base Line and Single Job monitors. In four 
cases the offsets into RMON are different and the appropriate values 
for the Base Line monitor (BL) are shown in parentheses . 

1. ***3416 (BL: 3156) octal bytes offset from the contents of 
location 54; check symbol QRESET. 

This loop waits for all I/O to complete before executing an 
exit or chain. When the system is in this loop, check the 
queue elements and. channel status word for outstanding I/O 
requests, and then examine the appropriate devices to 
determine why requests are not satisfied. 

15 
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2. ***4760 (BL: 4520) octal bytes offset from the contents of 
location 54; check symbol 1$ in routine WAIT. 

This loop waits for I/O completion on a given channel and is 
entered when a .WAIT request is issued. The device that is 
causing the loop can be identified by checking register 3, 
which points to the channel status table. 

3. ***5560 (BL: 5252) octal bytes offset from the contents of 
location 54; check symbol 1$ in routine QMANGR. 

This loop waits for a queue element. If an active program 
waits in this loop for long periods of time, it is bound by 
queue elements and should have its number of queue elements 
increased. If a program hangs in this loop indefinitely, a 
device is not satisfying an I/O request. The device can be 
identified by checking the queue elements and channel status 
tables . 

4. ***5772 (BL: 5464) octal bytes offset from the contents of 
location 54; check symbol 7$ in routine QMANGR. 

This loop waits for I/O completion on a particular channel 
and register 3 points to the channel status table for the 
channel. When a program hangs in this loop, the device on 
the channel is not satisfying an I/O request. 

5. ***USR - 1032 (BL: same) octal bytes offset from the base of 
the USR; check symbol 21$ in routine CDFN. (The contents of 
RMON offset 266 show the base of the USR.) 

This 1 oop i s reached by a .CDFN programmed request and delays 
execution until all I/O is finished. A bad device can cause 
programs to hang in this loop. Examine the queues, channel 
tables and device queues to identify a device that is not 
satisfying an I/O request, and then examine the device 
registers. 

6. ***USR - 1132 (BL: same) octal bytes offset from the base of 
the USR; check symbol 1$ in routine RSTSR. (The contents of 
RMON offset 2 66 show the base o f the USR. ) 

This loop delays a hard reset until console terminal output 
is finished. If the system seems to hang in this loop, 
verify that the console terminal vectors are still pointing 
into RMON, the output interrupt is enabled and the console is 
operative. Static electricity is occassionally responsible 
for clearing the terminal interrupt enable bit. If this is 
the case, check humidity conditions in the room. 

7. ***USR - 1240 (BL: same) octal bytes offset from the base of 
the US-R; check symbol 9$ in routine RSTSR. (The contents of 
RMON offset 266 show the base of the USR.) 

This 1 oop i s reached by a . SRES ET programmed request and 
delays execution until all I/O is finished. Use the same 
procedure as for USR offset 1032 (item 5, above) . 
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4.3.2 Foreground/Background hand XM) Monitor Looping 

The Foreground/Background monitor has two 1 oops . The XM monitor ha s 
the same two loops, but they are located at different offsets. XM 
offsets are shown in parentheses in this section. 

1. ***6050 (XM: 7472) octal bytes offset from the contents of 
location 54; check symbol 4$ in routine EXIT after EXTFLG. 

When the system encounters a hard error while reading the 
KMON o r USR, i t issues the ?MON-F-System read error message . 
It may then enter this loop and continue to try the read 
operation. If this should occur , the controller is 
malfunctioning. Halt the processor, and try to reboot the 
system. If the system does not boot, check the system device 
for bad blocks. 

2. ***15246 (XM: 20130) octal bytes offset from the contents of 
location 54; check symbol 1$ in routine EXSWAP. 

This i s a scheduler and null job loop, and the system enter s 
i t when neither the background job nor the foreground job i s 
runnable. Check the impure areas of both jobs to locate the 
cause . 

The pointer to the background impure area is at 1574 (XM: 
2200) octal bytes offset from the contents of location 54. 
(Check symbol BCNTXT.) The pointer to the foreground impure 
area is at 1576 (XM: 2202) octal bytes offset from the 
contents of location 54. (Check symbol FCNTXT.) Using these 
pointers, examine the I . JSTA words (see the RT-11 Software 
Support Manual for details), the channel tables and the 
queues to determine why neither job is runnable. 

Note that a job can be blocked by a lack of available queue 
elements despite the fact that I.JSTA is zero, because on 
every significant event the job will be run to check for an 
available queue element. Note also that the $EXIT bit in 
I.JSTA can be set in several different ways -- with the 
.EXIT , . CDFN o r . SRES ET programmed requests , for example . 

4.3.3 Handler Looping 

By default, the card reader and line printer handlers will loop on 
hardware errors until the error condition has been removed. The 
system will loop through the monitor service code and the handler 
detection code. This condition can be changed using the monitor SET 
command (see Chapter 4 of the RT-11 System User's Guide) . The other 
suppl ied handlers use counts to prevent indefinite retries on a 
device. 
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O O ~ .r..i •ri (/~ • 
~ '~ ~ 
~ ~ ~ ~ 
~~ O ~ 
W ~ ~ ~ O 

U U2 O d1 
~ •~ ~d N rl 

~II 4U1 O ~ N ~ 
N s.a •--1 .~ ~ .--I 
O~ -~rdO 

~ U rt3 U~ W 

O z3 ~ ~ H ~+ ~ • 
~+ O O r-1 ~ O •~ U 

cn~¢, ~a~ o r 
-~~ wOa~ ~o 

~o w~ a~~ 
O l~ .!~ U1 ~ N 

T3 ~ •~ N ~ 
4-1 ,t : ~d W Rf 

~ O ~ 3 ~ 
N~ O H O O O 

r-! -.-~ s~.t 4-d N r--1 ~--I ~ 
~ O ~ td td 
GNU a1~+ ~O 

~~ ai HV~ ~~ 

C
o

rr
e
c
t 

re
tu

rn
e
d
. 

O N ~ 
O O •~ u2 

~ ~ ~ O U ~ ~ 
~ U ~ ~ N O ~ 

~ ~ ~ ~ tt~ 4-~ 
•O ~ 

~N O O O ~ N 

~ ~~ ~ ~ ~ ~ 
~ t11 ~ rt3 ~ to O N 
~ cd ~ rl O OarU .Q 
~3 .~0~~ OOH 
O ~ U•~ 'O ~ 
•~ ~ O •r-1 ~ U d1 O 

N ~ ~ ~ -~ C1 

N U 'Z3 Q1 cd Q., .~ ~ d1 k cti 

.~-~ s.~ d1 ~ ~ •r1 CT .~ s.a 
ct~ RS -.-~ cd ~ O 3 -~ ~ to 

~ U ~ W N .O ~ .~ r-I 
O ~ O O.IJ~~ ~ 1~ 

4-I ~ ~ 4-I tT O d1 ~ 
~ ~ 41 ~ ~ cd O ~ ~ 

cd tT O ~d ~ O d1 U td ~--~ O 
N •~ .—i O ~ -~ cd d1 

~~ ~~ ~ ~~ ~ 
O r-i O O y rQ 'i7 •~ O N 
•~ •r-1 Rf •rl ~ r—i ~ -rl .--1 S•.i 

Ac~•~+ w A~U~cn A~~ 

M 
.. 
U 

z 

H 

~ O 
o w 
a 
H 

C7 
H 

o
v
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r
f
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w
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~. 
V 
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H •,.~ E-i 
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O ~ O 
w o w 

O 
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o 
° ° ~ 

Rf ~ N N N ~ .~.~ 
~ ~ ~ 

•3 a .~ ° .~ ~ •~ ~ 
Ul N to Ul ~ • 

U~ N U ~+ U ~ V ~ U ~+ O r-i 

.--i ~ ~ tT CT tT N U1 U 
~ U ~ O rp O ~ O ~ O .+~ ~ 
N O r-i r--1 N ~-i r-1 r-1 r--F ~ ~ UI N 

~ ~ ~ ~ ~ ~ ~ ~ ~ 4~ ~ ~ 
UI O O~ ~~ N td N R'f O O 
•~ V ~ sa a~ ~ ~ ~ ~ ~ 

s,•i NO s-+O ~O ~O SON 

.s2 O O ~ cn ~ O ~ O ~ ~ +~ ~ 
~~ O •~ O O O V O 
~ O •~-+ O O •~ N •r-1 d1 4•~ O V 

cd ~ ~. ~ Rf ~ ~ ~ N W ~ 

cd O N ~ t1~ .~ Q! -I-~ d1 .~.~ ~ ~ ~ 

~•+ d1 U O d1 ~•~+ N O d1 O d1 .sG ~ 

O ri pt CJ ~+ N ~ O ~ O ~ O .O r-1 
,~ tCf O .~ O ~ O _ .~ O .O O ~ •~ ~ 
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w
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•~ ~ ~ •~ 
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~.--I ctf ~ Z3 
O ~ •~ ~ 
O ~ ~ ~ 

U ~ N ~ 
•~ O t12 UI 
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~~ ~ ~~ 
~ ~ ~ ~ 
•~-~+ ~ ~ ~ 
~+ .O ~ ~ 41 
c~ ~ O ~ 

d1 O ~ ~ 

~~~ cd ~ 

•~ r-i ~ •a •~ O N 
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.~ 
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H 
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w 

H 

z 
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N 

o
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n
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g
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v
e
 

n
u

m
b
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V 
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I
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n
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d
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x
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O ,~ O 

~O~d N ~~~ 
~•~ tT0 ~ ~ O N.O 

~~~0 O~ ~03•~ 
~ 41 •,..~ .t2 .~G ~ ~ to 4-I ~ 

~2, O UI ~ ~ ~ cd N i!~ N ~ 

O ~ ~ O ~ .Q ~ U~ tT 

•~ 3 ~ ~ ~ ,~ U rts 
N ~ •Ic 41 R~ O U 
rp ~ •1c ~ ~. 

~.Nc~~~..i ~O ~~U3 

t!1 ~ ' N ~ ~ Rf ~ 
O 

,~ N 
• ~., 

3 o a~ ~ 3 ~+••+ w o ~~ 
Q., r--1 4! O w O ~ O 

~ >C ~ ~ 0J .~ d1 ~ N d1 C 

~ 0 ~~~ ~ ~~ ~~~~~ 
N ~ ~C G1 c~ ~ N •~-~ O O •N ~ d1 

~ Q~ ~ •~ ~ s.+ N ~ O ~+•~ O U O 
~ N ~ ctf ~ Q~ Rf Rf N ~ V s.~ O s,.i 

r•-1 O U ~ ~ tT ~ O ~ •f 2 ¢+ 

~•~w.~•~ ~ fi r° o ~ O~ u~i ~•~ 

w 
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41 
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H w H H 
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a~ ~ 
~ ~ ~ o 
~ ~ ~ ~ .~ s.+ N ~ tT 

Va, s~~~ ~~o o~ o obi •o . •~s~~,4..~0 ~a,~+ •~.~ sa o~~a,00•.~o ov, trV •~+o ~cnv,V+~ s~o •~+o ~~o+~o . 
~o~~ 

~-~•~~~ ~a~i~~v  
O~ 

a~ioc on~a~~~3~ 
d1 O O ~ ~ .~ N ~+ a N ~ Z3 •Q O A ~ ~ ~ ~--~ 

.Q ~ ~+ N O ~ ~ U ~ U N ~-+ O -~ •~ V ~ ~ N U1 
~.+ ~ H O O O ~ cd O O .~.~ ~ -~ N ~ r -I LA 

.i.~ r•-i N •~ O O N rp •~ •~ ~ ~ ~ -~ ~ ~ O tT ~ O .~ ~ 

~a~o V •~ .~ oo~oaA ~V~ ~V~~ Via 
-V F+ o o a ~ ~ o cu ~ ry -~+ a ~•~ ~~ a~ o~ n a a~-.~ry ~cn ~ ~~ te a, ~~~ ~~ 

~•.~ ~ ~ 4-I ~ ~-•1 •~ -.•-1 r-i ~ ,.[ ~ s..i O O Ul UI O d1 O ~ V 

~ O ~ s.+ N ~ O ccf ~ ~ Q1 N N t11 ~ M ~ tT ~ to ~ N .~ 
~ ~ 41 N ~O O ~ ~ r-I A s..i v~ ~ ~ VI O Rf O ct~ to s..i V •~ 
o .N ~ -o U cn ~ ~ •~ ~, •~ rx o ~ O -~ ~ ~+ ~ O v~ O .A ~ 3 ~ ~~aHo ~..o~oa~ n, .~., ..o 0 0 oV ~ 
~ O .~.~ ~ .L2 ~ H t1~ cd ~ V ~ V t!) ~ •~ r-•I ~ ~ s..~ U N ~ d1 
•~ -~ t!) O Z ~ •~-~+ ~ .-. O W •~ O O •~ ~ r~ to O ~ ~ ~ ~ 
o .c x • ~ a~ ~ V a ~ ~ ~ ~ ~ V ~ .~.~ ~ c~ a, •~ 
~~a~ ~-~~~.s~a ~~a~~ Aa o a,00a,a~~~~~+ 

-.~.o ~cn~ ~a, ~~~, o~ cn cn~cn~.~otro 
ro -~c,~•~.~o~ ~V -~~~n moo o a~ o 

~.~~ o•~o•~~tr a~~~•~~o a,~tr a•a A~ a~ a, 
O O .~ O~ ~ RS N .O M RS to Ri td .~ O N N~ O Z O O V? O~ 

~ -~ V H ~ ~ ~ ~ r1 E+ ~ ~ ~ r-1 ~ V V .Q ~ O ~ W V •.~ A .~-~ O 

u
n
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t
 
n
u
m
b
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N ~ ~ O 
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~ O O O 
~ ~ ~ td 
O O c~ ~ 
~ ~~ 
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•.•~ .~ O ~ 
~ cn ~ •~ 
~ ~ 

O O 
~~ ~~ 
~ H ~ ~ 
U ~ •~ 
•~ O O 
tT ~ ~ ~ 
O ~ • 
~ O 3~0 

•r1 ~A ~ ~ 
r-I ~ ~ U H 
Rf 'i3 •rl Q,, •r-1 
~ N ~ ~ tT ~+ 
N•~ ~ N O O 

.--1 t~.~ .~3 r-.I y1 

•~ U Rf ~ ~p 
N V O G1 ~a •.~ ~~~ 

~~ o+ ~~o 
O 
r-1 

~-i 
~ w 
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•,.~ H ~ 
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a
v
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l
a
b
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e
 

w 

F
O
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o cn ~ 

•r+ ctf O~ 
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O ~ ~•+ 

O 

~ ~ N 
Q.+ ~ ~ 
O O 

.,-~ ~ ~ 
O ~ 

O ~ ~ 
Rf O •~-+ 
U ~ 

~O ~ 
O O ~ .~..~ 
f-+ U2 N 

~ ~ ~~ 
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O 

O 
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.~ w 

I
n
p
u
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r
e
c
o
r
d
 

N 
N 

z 
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3 
~ O 
O O 
~ •~ 
~ ~ 
O ~ 

d! N 
~ ~ 
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~O 
~+ \ 
RS H 

~~ 

O 

~ w 

O 

H 

H
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r
d
w
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M 
N 

z 
~aH 
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w 

2
4
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t
t
e
m
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t
 
t
o
 
R
E
A
D
/
W
R
I
T
E
 
p
a
s
t
 
e
n
d
 
o
f
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e
 

G! I 
C ~ ~ 

•~ cif 'II ~•-~ to 4a ~ 

Rf 41 U1 ~ N 4~-1 ~ O O 
~ ~ ~ O ~ ~ ~ ~ 
O~ 3 O O V~~ 
~ ~ O~ O-~ 
O~N~J'~~~~0~ 

~ ~ ~+-+ 't3 O 3 Z3 of 
-~ ~~ OOH 

s..~ to N ~ rp to d, ~ ~ 
3o.~tr ~+~~rt 

+~ +~ O tl1 O N tl2 V s..~ 
r -I ~ •~+ ctfUUU)00 
cd V O s,.r 3 O V C1 ~ 

+~ '~ ~L3 ~ 1 ~ ~ 
O O '~ ~ ~ ~ t!~ C 

tT' d1 Rf ~ ~ r-i O ~ ~ U 
d1 tT U O .~ ~ ~ •~ 
UI Rf O N cd N ~ ~ U! U~-~ 

u~ r-i •~ .~ O w 
c~f t1~~U0a..i cdON~ 

Q1 ctS -.-~ rd -~ ~ to 
~~ ~ ~~~~~ 
o a~ ~ ~ ~ ~ rts •~ 

-r•1 U1 U ~ 't3 O -~ s.a ~ 
s..~ •rt cd to cd ~ s..~ O ctf ~ 
~.~aoaa,~a.~~s 
A ~ u1 •~-+ s.~ .Q A O +~ 3 

w 

z 
tea' 
H 
G4 
O 
G4 
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2
5
 A
t
t
e
m
p
t
 

a~ ~ 
~ ~ ~ o ~ 

~ ~ U ~ •.-~ 
~ O~ 

.~ ~ Rf J ~ 4-I ~ 

~ ~ a, ~ a ~ ~ ̀~ a ~ 
3 ~ ~ •~ ~ cA ~ O ~ .L O O 

~ ~V ~~ ~~~~ ~~ ~ 3 

~ ~ o a, ~ •~ 

o.~ ~~~+~~v~i~~a, 
r•-i U~ ~ •~ ttf ~ ~+ G1 O U 

G1 .N to .~ O tl1 .O •~ cd 

•~ •~O4a ~~41 

~~ ~a`~a ~~~~~ 
s.~ ct~ to ~ d1 M • ~ O 

~ 41 U Rf d1 •~ I ~ s.a U! 
• ~•+ O O 

N •,.~ ~ .~.i O •~ ~ O N r-i ~ to 
~A ~ rtf U ~ .~ y~'i ~ ~ U U ~ ~ ~ ~ 
•f-t H s,.i tT i•a •~ O O •~ U ~ C1 G1 O Cn ~ s.a 
3300 ~ cn~~ ~O•.-~~~to ~v 

W ~L-+ O tl~ c~~ OQa~~CNtAOc~~ 
~ a O Aa V S O N ~ N~ O~ cd.N ~•~ 

~ • 
N ~ N U 
.n o ~ •~ 
~~ ~ 

~vo 0 
N ~ 4-t ~ 
~ ~ 

~ V ~ ~ 
O ~ ~ 
o a a~ ~ 
•~cn~3 0 
~x ~ 
~'d V O U Q+ 

~~ 
V 

O 

~ ~ ~ 
~d 41 -~ N 
d1 U ~ ~ ~~~ ~ 

O •.-~ cd • 
cd ~.+ 3 N 
O ~~ 

~ a, o a, ~ 
.~~0 ~., 

s~.t .-. ~ 
~ O ~ O O td 

3 -~ ~ 
~ tT ~ N O 
N C ~ 'Z3 N 
s..~ -~ c~ N cd ~ 
~~~~ ~ O~ 
~ Q.i ~ ~ N 
U ~ ~ ~ 

o~ 410 3~ 
~ „L~ 

f.l td ~ U? .~ O 

f.l ~ O ~ O ~ 
O 

~ ~ ~ ~ G1 ~ 
N ~ O ~ 

~ ~ v O 
3 

~ 
•~cnO.~ H O~ 

W 

b 
~ w 
a~ 
w 
0 +~ z 

~a 
E a 0 
w 

O • 
O O 
•~ O 

4-1 ~ •r-1 
O ~ ~ 'Z3 

•~ ~ z a, 
~ ~ ~•+ O U 
tJ) -~ N H O 
-~O~HOw 

z ~ H 
Orvw~~a; 

H U~ H ~ 
~ LY ctS cd 

O c~ 3 ~ .-. 
~ U ~ -~ O • 

~ ~ O •~ O •~ ~cl1 
O ~ O \ O -.-~ 

•r-1 O A O H O ~--~ 
~ ~ ~+ -~ 

OOw~u~u~O 
Oda ~ ~ ~\ 

•r-I RS .~ f•i d1 H 

U~U1NO~-+Aar 
N .r ~d ~.t >C O 
~ W ~ U d1 O O 

O ~ H ~ to ~O N 

O U 3~,.~c~~~ 
r•~I O 4-~ H .~ O .~ 

Rf 

O 

w 
O 
H 

R
e
c
u
rs

iv
e
 

N 

z 
a~H a 

N 

N 
~ ~ 

~ ~ O N 
~ U 

cn ~ O •~ ~ 
t!) O 4-I ~ O 
o w a~ o 
V ~ 'Z3 ~ 
U~ O ~ 
b~ ~a~~ 

Q~ .O U 
O O ~ +~ 
~ ~ ~ ~ 

3 ~ 
O ~ O ~ 

~ ~ C1 ~ ~ 
~ -SOU 

t!1 y-~I O d1 • 

~ 3 0 •t~ ~ ~ vOi 

~~•~ d1 ~~ 
G1 ~ 3 H ~ 

~ '~ u~ d! H .N O ctf 

.~ 
4-1 

W 
w o w 

w 

a~ z .~ z 
~a ~ ~a
H w E a a 
o a o 
w ur w 

g 
00 
N 
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as a~ 
~ U 

Q1 A ~ ~ ~ 

~ t~S N U sa ~ ~ .~ 41 
~ U • •.-I Q d1 -~ ~ V1 ~ 

41 ~ ~ rt .~ H ~ v cn ,~ ~+ .~ a ~ 
~ ~o~~aoa~ ~~as~ a~wo ~ 
~ cno O 3x O~ 0~.~-,•~~ ~~ 
O-~ .•~~ ~~Q1 ~R~~O AAA O~ 

• ~ ch ~ ~v}O~ 3 ~za -~ 
~ ~+ ~ O ~ ~ ~--r ~ L'T O O w O ~ O 
~.+ ~ 41 O O ~ sa aC ~ td ~ •~ O .O U z V N N 
rd N ~ O 4-1 N tT ~ 41 N U Ul -~ -~ d1 H W ~ ~ 
~ +~~•~+ ~o•~.n~ •~~cnooaaa ~o 
t1~ to O ~ ~ s.a 3 ~ ~ O~ O H O O O ~ u2 N G1 ~+ cd U Ri O R.~ ~ '~ O N H •~ Z 
s,.a to .~ N ~ t11 .~ O O ~ O z Cn ~ • ~ N ~ ~ ,L2 

t11 ~ ~ z O ~..~ ~d A O O d1 Ul N •~ 
'II N d1 td O •~ d1 ~ .~ ~ aQ -.~-~ U .~ ~ 4-~ O ~ 

O ~ ~ O .~.~ - V H ~ ~ ~ d1 R'f ~ •~ ~ O 

~ O 3 s.a -~ -~ O O G1 A 4~ -rt O .~.~ s.a E-+ ~ rU 
A •~ ~ a~ .~ w U a .r.~ ~ ~ o ~ ~ a a~ v a~ 
z ~ N 4~ ~ O U1 ~ O ~ s.~ .~.~ 4-1 s..i Rf O N •~ O 
V tT O U O .~ N a 'U V ~~ 41 c~ C O ~+ x •~+ ~ O 
• ~ r-I •~ ~ 4~ .~ W O W • 

wF+ ~a~ o ~ te a, a~o.o ~~~ ~ ~ • 
c~ z ry •• tr .~ o ~ o ~.+ ~ ~ M o ~, .~ ~ ~+.0 a~ 
U1 V O ~ O r-1 z +~ ~ ~ .~..~ d! ~ O ~ O ~ ~ ~ 
~ ~ ~ O •~ O •~ W O ~ s.r ~ O ul z •~ U ~ •~ 
to a .N a~ ~ o t~ z cn .o a~ ~ o o ~ ~ 3 a, ~ ~ 

L'~ O 'Z7 O ~ H E~ t1a U -~ ct3 d1 ~ ~ N N 
~,H a,a.., -,~•,~ooaH~a~ ~~c,~~~H~ cno~ 
a,cn ~ cnv~o~oz-~N ~ ~~ ~ ~ Ua oar o a~-~ 
Ucn zo~.o~a~~~cn a~~cn~•~w~~ Voa..► 

~ ~ 
~ ~ w a~ 

N O U O O r-i ~ • 

-~ U? ~ W N ~ ~ ~ ~ 

3 ~ O -~ v 
~ r-1 A N N N N H ~ t~ t~ ~ 

'O U•~ z ~ N ~ 41 ~ ✓ O 
O •~-t ~ V ~ s..~ to s.s ~ ~ c~ N 4-t 

~o.~ao ~ ~ ~~-~ ~ 
~ ~ E-' ~ a~ rr ~ ~ a~ ~ .o ~ 
~•u~cn ~~ ~tJ+ •~o~ o ~.,~.,~~.. o ~ oar ~~~o~ 

u~a~ Iry o~ ~~a~~o 
a~ , a~ A o~ o a~ ~ .~ 
v~z.o~ ~~ ~, ~zz~~ 
cn c~ .0 0 0 ~ o .~ ~ ~ ~ 
N Ul ~ A .~ O U ~U O ~ ~ ~ E-i U~ ~ 
Off+ O z U O N Q+a N O 
~ cn V O t12 Rf RS to U2 0 ~ 0 ~ 4~ 

a~ •o ~ .o ~ ~~w ~~ 
~ ~~z ~+ 3 0 3 0~ ~ O N ctf 

.~ •~ C'1 O ~ d1 U G1 C1 ~ ~ .O r-i 
~ ~ ~ U1 O ~ ~ ~ -.•~ ~ ~ 4a di N ~ ~ d1 ~ 

~ RS ~ ~ O ~ ~ N 4~ 4~ ~ ~ ~ t-+ ~ 
4-a ~ .~ V~ t1~ Rf ,.~ N d1 .~ Q1 ~ ~ O O O N -~ 

to ,~ 
w V 

w O 
~ ~ 

w ~ w H w 
.o Fj

 

w 
0 ~+ z 
S 
o H 
o a ~+ o 
0 

w 
x 
v~ 
N 
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w z ro z 

o H rt H 
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w o ~ o 

w w 
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F
m

td
/u

n
fm

td
-r

a
n

d
o

m
 
I/

O
 
to

 
sa

m
e 

fi
le

 

N 
M 

N O .O U ~ d1 

O N~ E N V z O sa 
cd O .O .~ s..i O s-+ C~ CT 3 

~ •Q to ~ V1 41 ~ N ~ 
~ ~ ~ ~ O r0 O U1 .~G O .~•~ O 

•~ Rf O in s.a ~d r~ +~ U 'Z3 

~ ~ ~ ~ a, ~ a .~ tr ~ ~ a~ 
. ~ ~ o ~ .~ a~ ~ ~ a~ ~ a~ ~ 

U 4-i Rf •~ N U O t!1 O H O U N ~ 
•~ O~ U ~-+ ~OO•~ ~O ~c!)~ 
tT ~ ~•~~ ~•~3~ Nc~ cti •~tA 
O O O •~ ~ O ~+ ~ -~•~ ~ .~ ~ O O 
r-1 O ~ O N ~ ~ O z U ~ cd ~ r7" ~ U? O U 

•~~ ~rp•~~O C7O~~.+ tA~ OU 

U N r-i N O .LZ ~ CA 4-d N O O N U? ~~ I 
~ ~ ~Cf ~ ~ •~ ~ to ~ ~ .O ~ ~ cd ~ 
~ .~ U cd r -I O ~ W ~ Q.+ .~ .~ tT ~ O 

cn .N to s~ ~ z a a ~ a, ~ ~ •~+ ~ ~ o 
o U o ~~ Qa a cn ~~ ~ H ~o ~ 
O N r -I p O~ H ~~ 1? O O ~+ 
U ~+ ~ .~ H a V cn .~ -~ ~ o a~ w 

s~-+ N R.~ ~ fy t!1 U tt1 • -~ ~ a ~ • 
O O .~ ~.1+ N 0 ~+ O z 0 N N~~ .}.~ .~ H O O 
~U ~~s.~w~n ~t~~o ~oU•~+ w~so 

~ a~ z z z cn o ~~ 3 U w a~ -~ 
.~ •, tr ~ c~ c~ c~ .~ ~ U ~ x a~ ~ o a~ z ~ ~ 
U N -r-1 ~ H H H C) H U~ Ul ri ~.1 H Q ~•i 
a ~ cn cn cn v~ a~ o ~ a~ ~ o ~ ~ w ~ a~ 
,~ •~ cn o cn cn ~ ~ ~ .~ o ~ .~ 0 0 o w a, ~ 
V 4-a ~ .~ ~~ H V 0~ 4-1 V U2 U 4-I V A .Q O 

O 
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O 
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o
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e
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~ ~ O 
~~ 

~ O ~ 
~~ 

~ ~ ~ 

O ~O 
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O ~ ~~~ 
~~ 
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r+p s-+ U 
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3 O '~ 
O O 

~ O ~ • 
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~ ~ ~ 
O ~d ~ •~ 
~ O O~ .~.~ -~ 
cd .f~ ~ O 

~~ ~ ~ oa~~s 
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w 

z 
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w 
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~ ~ O ~ ~ 
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'O ~+ C O 
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U t!~ d1 Ri 
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O ~ U1 ~ N 
-~ N s.a N ~ 

~ ~ ~ ~ ~ ~ 
U) r-~I H O ~ 41 • 

~ cn •r•+ 3 .s~ ~ 
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~.+ pC ~ ..Q ~ O N ~ 
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~ ~N~ ~ ~ 
O O .~ r--1 O N cd to 

•~ ~ ~ b to c~ 

+~ 4~1 O U O U~ 
3 

•~ •~+ •~ w U 3 W 
s.+ U O O Rf a 
N d1 41 O 4-r I O H 

~~~~ ~ oow 
O O ~ 'Z3 ~ W 
x ~, o a~ ~ ~ z 

Rf G1 ~ ~ td ~ H 

E~~~-+ ~n 3 ~oA 

fd 
a, w 

w w 

z z 
~a ~ 
H •r1 E 
a w a 0 0 
w ~v w 

as 
~o 
M 

R
an

do
m

 
a
c
c
e
s
s
 

M 

z 
~a 
E 
G4 
O 
w 
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a 
a 
w 
0 
H 
H 

0 

~ai 
3 
O 

R
a
n
d
o
m

 
I/
O

 n
o

t 

a~ O 
a~ .~ o 

~ w •~ .~ 
O N .~ .~ UI H O I ~~ 

.~~~p ~ ~ w a..~UoO 
~ ~ N V W td N • 4-1 • 
cn ~'v ~ O z U •n M O G1 

•~ cn a H •~ 1~ -~ U 

~O VA UO•~O~ 
N U O Rf ~ 4-~ 
~ O U D~ ~+ ~ .~ U ~ 

~+ •~ O N U! ~ O r-1 ~ 
s..a do -~ „O t1~ cd O 
O ~ O tt~ .N +~ ~ O ~ 
N ~ ~ O O N O O N 

~ ~ O G1 ~ ~ cd ~ 

r-i r-~ ~ -~ ~ ~ ~ N to Ul 
U ~ r-1 O LT 4-d O Rf 4-1 •~ Rf 

try+ ~z \O ~ O~ cn ~a~ ~ 
O R.~ ccf pU ~•-+ •~ ~+ O ~ •~ U 
~ O O ~ H ~+ ~ ~ H ~ ~ C 

~ ~ E-+ a a~ 4•+ a o a~ ~ I o -~+ 
a~ ~ ~ a w ~ -~-+ .o ~ ~ a, ~ ~~a,o~ -~U ~ a~~ a~oa~o 

.+~ ~ .~ w cn a, .c ~ o -~+ •~+ o ~ 
oozzz a~ cn U a~ ~~03 
v~ .~ c~ c7 c7 ~ a, a~ ~ ~ o ~ ~ o 
UI U1 Ul Ul O ~ s..r O ~ N ~+ ZT 
Ul O U1 U1 ~ .~ -~ O r-1 O ~ ~ O O O 
~~~,cCH U1u~ V V.~ ~~W~O 

a~~oa~ ~ •~ ~ o 
t7'' cn ~ •~•+ 

~ ~ ~ 
O O ~ 

••-~ N U O 
U ~ 

.N -~ sa 
-~ a O ~ • 
O N -N sa d1 
~ 'O •r•+ R3 O 

O ~ •~ 
~ N O,L~ ~ 

C s.a 
~ O 

N N O ~ ~ 
C cd .~ N cd N 

~ ~ O s..r pa ~ ~ 't3 
~ ~ O N p~ 't3 ~ s..~ c~ d1 ~ 
cd ~ ctY •~ ~ O di O ~ ~ ~ 
to O .O Rf t11 O ~ ~ ~ ~ s.i N ~+ 
N di .~ ~ M ~ t11 ~ O O ~ ~ 

-~ O 4.1 N 4-~ y-•1 t~ ~ ~ to ~ N ~ O ~ 
•~ ~ •~ O '~ ~ c+Q w N ~ U ccf • 

u~~ O NUS O ~c~ 3 O ~~..~v O O 
~~ ~ X00 ~ ~ w ~~~ O~~ 
3 cu •~ o ~ a~ .~ a~ ~ w rts •~ ~ •~ 

~ 4d ~ U2 ~ N ~ ry U ~ O a ~ 4-+ ~ Ul •.-1 ~ 

•~ O 
H 

~ 
O 

~ ~ 3 ~ ~ ~a~ b ~~~-~ ~ ~~° o w 
H .~ ~ RS ~ ~ ~ .~ ~ ~ ~ ~ ~ ~ ~ ~ 

~ o a, .~ +~ tr ~ a~ w ~ cr ~+ b ~+ ° ~+ 
cn •~ ~ cn cn ~ rts ~c o ~ z +~ o O ~ o ~ 
to O ~ cn b 3 ~ O OHS U -~~ w ~ ~ 
v o a~ ~ o w a~ ~ -~ G4 w •~ as o ~ ~ o ~ cn ~ 
U N 3 ~ ~ U ~ ~ u7 O t11 W C -n td O 4.1 d! ~ 
U 't3 •~ ,~ H U ~ Oa M ctf A ~ 1~ ~ Rf T3 3 't3 
~ o m 'vow rts O ~ O~ O 3 O U a~ O x a~ 

~ s~ ~ I w d1 +~ ~ td ~ ~ cn cn ~ ~ rtS cn ~ 
~ ~., O rp O ~ w ~ 4s ~ ~ ~o O O ~ ~ E-i ~ •~ .~ E~ ~ 
o ~ ~ w U a, z o .a .~ ~ o ~ ..~ .c o o a ~ +~ ~ o ~ 
't3 N O O N C H 't? ~ ~ O O O -~ ~ .~ •~•~1 .--I N ~ N 
o ~ •~ ~ ~ ~ w o ~ u~ ca ~ o - r-I 4~ •~-~+ O +~ cn O C 
~ .~.., ~ a~ ~ w ~ o o s~ .~ ~v ~ o •~ ,~ ~ a~ ~ .~ a 
1~4Rf~., w ~~--~A~ ~rtS~ ~ ~~O ~ H3~ ~ ~~~ 

~ ~ w o .Q 
~ o ~ ~ o 
~ ~ ~ ~ ~ 

w w w ~ w o w •~ w 
w ro ~s 
as w w 
~ o a ~ ~ 

z ro z w z H z ~ z ~+ z 

H ~ H to H W H ~+ H ~ H 
x ~ a a~ a x rx w a ~ a 
0 0 0 ~ o ~ 0 0 0 ~+ o 
w ~ w tr w I~ w ~ w ~ w 

a a Q ~ ~ 

0 
w 

O 

p
ro

g
ra

m
m

in
g
 

C
o
rr

e
c
t 

OD O1 
M M 

k
 

O 

4
2

 

M 

41 ~ 
~ ~ 
-~ ~ 

3 'o 
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r
e
q
u
e
s
t
 
i
n
 
E
N
C
O
D
E
/
D
E
C
O
D
E
 

~ ~~ 
a~ ~ c z 
~~~ ~ ~~ •~ -~ a~ o N 
U ~~ •~ ~ 
O ~ 4~ cd cn O 

~~~~a~ 
~~ ~ ~~ 

~H O~ 
~O ~s..~ 1 
~ cn ~ w • ~ .a~A-, 
~wroo~sa~ 
a~ A ~ w ~ c~ 
X00 ~-+O~ 
~ V U d1 O .~ O 
~ W N .O 4-a -N ~ 
U? A s..~ .~.~ ~ 

~ a~ H~a~~a~a~ a~ 
~ O O •~ .~.~ N U 

ai W - N 41 

wow- ~~v 
V O 41 U 4•-I 

OZOOOUd1 
.mow ~~oa 
~ ~ 

~.~-~•~~ov, 
U .~.~ 4-1 .~ ~ RS 

~~ U ~ ~ ZT 
~-+ +~ N N 'U Q1 O 
O•~Q4~OOrtS 
V 3 cn .~ rts ~ a 

W ~ 
A O 
O U 
V N 
~ ~ 
W 

N ~ 
~o 

O 
O c~ 
~ ~ 

~ N 
~~ 
~ O 

~ O 
3 O 

~ W 

~O 
OV 

.~.~ A 
td 

~v 
~~ 
~ ~ 

w 
ry 
w 
0 
as z 
w 

~ a 
0 0 
~ w 
a~ 

a~ • 
~ ~ 
~ o 
•~ ~ 
U L-+ 
O s..~ N 

~ ~ 
~ w •~+ 

a~ 2 a~ 
~ W ~ U 
a~ a~ •~ 
~ ~ ~ ~ 
ctf W cd O 

ill H 
a ~ 

H~ N ~ 
~ ~ 
~ ~ ~ ~ 
ai O ai O 

wA w ~ 

N W N N .~ a ~ ~ ~ ~ ~ 
a~ ~ .~ ~ 

U -1-~ W U 
O A N 
~.+ ~ O ~.+ 

O •~ W O 
V 3 A V 

~~
 

C
o
rr

e
c
t 

~ ~ ~ ~ 
~ to ~ cd •~ N ~ 
a~ a~ O -~ •~ u1 .~ a~ •~ 

-~-1 r-i \ .--i O to .~.~ ~ ~ .sG 
c~ 4-1 ~ H N ~ d1 ~ N O ~d U ~ o~n o~+ a,,~oo~na~c 
~O~s..i ~H ~ r04~ SOU 
~ O~ ~ O O 41 ~ Rf ~-•~ ~ rp ~ ~ i 't3 
.~.~ N ~ ~ .~ O ~ ~-i ~ d1 •~ O d1 to N ~.. 
~ ~ ~ ~ ~ .~ ~ O ~ ~ ~ cn ~ ~i • 
0 0 ~ •~ •~, cn c~ 23 .~ ~, ~ Rf t7' •~ ~ ~ cA 

•r•i U S.a 3 UI ~ •r-1 .~ ltS •rl U .~ ~ ~ N 
O tTU NOS-+ O ~•+30~H0~~ 

.~.~ O N tla 'L3 'Z3 ~ rd ~ ~ ~ ~ •~ ~• ~ N 
~.~N N~a~ oN~N~ ~~ 

fCl ~ ~ •~ O U ~ Rf .~ ~ •~"~ ~ aC, O ~ 
~ •~••i O r--i U •.-~ t1~ 0 O •~ ~ -N s.~ ~ ~ 3 0 0 

3~dN o N.~ o ~~+ ooU~ Nw 

.L2 .--1 .N r-i O •~ ~ rp •.-~ t11 I O ~ N 

a~,~a~ ~~~n a ~•a~o~H~~v~ 
~ ~ 4-i N ~ il1 ~ ~ U ~ ~ •r-I O U1 r-1 H 
~ ~ U .~ -IJ ~ ''O ctf UI U ilk ~ •r•i ~ a-7 

ANN-~ ,~~~~ N ~~~~No~acnoo 

a 

.~ ~ 
W •~ 
~ ~ 
o~ a 
V d1 

a~ 
a 
~ a~ 
V to 

CT 
~ O •~ .~.~ 
~~ 
v 

.~..~ 

~ ~ 
•~ ~ 
4-1 41 

a~ ~ 
~ ~ 

a~ 
~ ~ 
N O 
O y-I 
~ O 
V ~ 

w ns w o w ~o w 

~v 
A z z ~► z ar z 

a e a s a ~ a o •.+ o a, o ~+ o w w w ~+ w •~ w 
a 0 I 

~o 
s~ 

li
t 

00 
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W 

O 

w 

0 

4
9
 

E
N

D
F

IL
E

 

.~ 

0 

0 

C
o
rr

e
c
t 

~ ~ 
cn a~ O 

't3 ~ U .~ 
O 3 U 

.,.~ ~d ~ 
~ .p I ~—i 
•~ UDC 
U •~ O O 
p~~ 
~ 3 O ~ 
~ ~ cu 

d1 ~ •~•-~ 

~ -r•1 RS ~ 
N 4.1 ~ .-. 
~ ~ ~ • 
O cif c~ u~ 
.IJ W N 
~~oa~ 
+~ O ~ H •r-1 
rn ~ w w 

~+ o A 
w a~ z ~ 
a~~w~ 
w ~~ ~ 
z ~ a~, ~a, 
W~s.aN~ 

•~ s..r r--~ t7'' 
~ ~ ~ •.~ a~ 
~ ~ U 4—I U) 

in
 

O
P

E
N

 
s
ta

te
m

e
n
t 

s
ta

te
m

e
n
t.

 

z 
w 
0 
O 

C
o
rr

e
c
t 

a~ 
~ ~~~ 

~ ~o tc ~o 
cd O tT t~ t~ c~ 

~ ~ ~ •• NNN 
~ -r•i UI M M M 

p 3 O 
rp00~ 000 
~ ~~~ ~~~ 
O •~ r-i c~ 
3 PTO ~ ocoo 
~ 4-1 ~O ~C 

~G l(~ O .~ N N 
3 .~ •~ M M 

~ H I I 
~ N ~ 

~ ,.~ • '~ 

~ ~ ~ ~ 
ro ~ a~ 
~ ~ ~ ~ N W 
i!1 J ~ H N W 

Ul R'f Vl H N 
Zi N r--1 f•1 a c11 H 

a-~ ~~ Hzx 
O~O•~ E~WV 

~3''r1 r--1 F-+ H O ~a,~b z~ca 
~~•~~ Hwaa 

O 
w 
s~ 
O 

w w 
a~ 

z ~ z 

H w F 
a o a 
w ~, w 

as 

0 

In
c
o
n
s
is

te
n
t 

O
P

E
N

/C
L

O
S

E
 
s
p
e
c
if

ic
a
ti

o
n
s
 

o H 
~ w 

a 
~ ~ 
~~ ~ 
cnaa~0 
O ~ ~ -~ 
z+~ cn~ 
~ •.•~ to ~ 

G1 -~ ~ 
O ~ 
~~ ~ 
+~ p O N 

W ~ s..~ 
cn ~ a o 
0 o a ~ ~+-~ 
a ~ ~ a, 
V ~•~ tl1.O 

p~0 
~ O z ~ 
p ~O\p 
~ p~ ~ 

z ~~~ 
w a~~oo 

~ -~ a ~u 
Op O•N3~~ 
~ o o ~ 3 v~ 
~~ •~ OU1 O 

rn ~ OHO ~ 
sc •.•~ cd O -~ z f~ 

~ O N ~+OC!» 
Uv xoV~+~ 

s
ta

te
m

e
n
ts

 

0 
~ a~ 
p -O I ~ ~ a~ ~ a~ ~ 

~ ~ ~ ~ ~ ~ 
W ~ CT N •~ 4-a ~ ~ 

-~3-~WN~a .~N~O-~G1 c~ 
~ ~ O .p z ~ z 3 -N a.., •~ .~.~ • .O 

O O O H~ N .a.j •~ ° •~ C 

cn~a,~ zV cncn~~o-~~ 
C .~ .~ A O ~ c~ •~ -~ -~ ~ U I~ O 
O ~xzA OV1 ~U 
-~ ~ V W ~ c~ H UI ~ O O tT ~ 
~ ~~E-+aw z •~+ ~ ~z c 3a 

v ~ ° ~~ a za O tT~ \• ~ ~3 
-~+ a~ a,V ~Ha rro ~ a~ ~ Ito • 
-~ c~ o •. w ~ cn ~3.~ 3z o 

a n y oax ~° a z~ ~~arx o 
v~iwo30EV-++ ° H ~~~~~~~~ 
OOOz~~~ari •~~OOcnOE-+~ 

,.~ a ~ w V ~ w -~ ,.~ o ~+ ~ ~ .~ w a~ 
HV O RsacncnA~ E-~w ~tT3~cn,~ 

w ~ 3 

z .~ z 
~a +~ tea' 
H o H 
a a a 
w a4 w 

5
9
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cn v 
~ a~ ~ a~ ~ 

a~ H to ~ tr 3 w ~ ~ o 
I 'a O ~ Q~ O O C1 GQ ~--I I '~ 

~ cn a, U z i a o O c~ z ~ cn 0 v v Boa,•.•-~ o~+.s~ -~o~wrn~~ I ~~~,-~a~ 
-tA a1 •~ U tT ~ .~.~ ~ ~ tr O z O O a) H -~ U tT ~•+ 
~~ ~.i-►~OHcdN -~t1~ O~UH•~~~fY, Rf .a.~ s..~Os..~ . 

-~ ~ ~ ~ r--~ a .~ ,~ ~a ~ -~ s~ o a a o ~ a~ o ~ ~ o ra ~+~o 000 o~~oa •~~4oO~tL+a) 00o Vag 
..a ~ •~~cnp,w O~~ v~ z~~ ~O •~~cnd, cn 

~~ ~ ~ ~o~ ~ ~~ ~~ ~~ ~ oa~~ 

ttf ~ Cf~ 3 ~ +~ ~ ~ s~.a rp s..~ O ~ ~ O U ~ -.•~ ~, O O C7 3 cd ~ ~ ~ 
S1+ 0 ~ cd a1 a s.+ ~ •.-~ ctS 4-a c[I -.-~ ~ •~ ~ cd ~ •~ 
v~ ~ -~ ~o v, 0 ~ 0 ~ cn O rts ~ ~ s~ 3 -~ .~, d+ cn z3 ~ 0 ~+ c~ a~ 

~ ~ ~~ O ~ ~Z ~Ha1O~sa ~~ 0.+.~ 

oo~ ~ oaaa~o~a,~~a~ o~~ocnz~~ ~ o~~,-~ o•~ rr U ~~ ~ ~ cn ~.~ E~ 0~ o vex ~~~ U ~,~ -~ 
-~•No U~~ps~.~t cn~ a o ~ov~ - cd~ U~~o~~ 

'Z3 ~ a O V t2. ~ ~ a1 U ~ ~ •n tx O ~-+ ar 0 ~ ~+ 
~a ~ ~s o u~ ~ ~ o ~ cn ~ N 0 a) Z .~-~ w 0 s,-+ o cn ~s +~ -Q 
rts O ~ cn V ~ ~ cn a~ v cn ~ cn ,c~ •~ ro •~ a ~ cn V • -.~ 

E~~ ~rtS~a)~O 0~a ~cd~30a ~cd~a1N~ 
a1 H O O O s,.~ O O s~+ O~ s,-~ O N H ~ ..[ cn rp O O f-+ N 

~m as o~cn.~cna~o •~+V00~ ~U vas 03~ 
V ~ .~ .0 ~ .~ V a~ 0 cn 0 .~ U ~ .~ 0 w •~ d, LT ~ 0 .~ .~ .~c v ~ 
o v ~ ~ ~ a~ •~ o ~ ra a~ .~ •~ ~ a~ o ~ n~ ~ ~ V a, H 
~ a~ a, -r•+ a~ ra a~ ~ tr ~ a~ a~ ~ o ~ •~ ~ ~ •~ a~ ~ .o a 
~ ~ v ~—+ 3 U ~ ~ a~ ~ a~ o ~ ~ a o ~ ~ o u-a ~ ~ ~ ~-+ 3 v c~ O w 

o
v
e
r
f
l
o
w
e
d
 

~ ~ai 
O f-+ 

•~••I ~ 
I ~ 
U 0 ~.+ 

'~ D~ cCf I ~ a1 O 'Z3 a ~ •~ O 

~ -~ O -~ ~ s.a O O 

3~"~u1~ ~~-~~ 
Oa)O-~Q1 U~ 
r-i s-+ ,~ U ~ a1 
~ 'i7 x +~ O r—i -~ ,.O .~ 

s•.i a) O U as .~ ~ • 
a ~ ~ ~ 0 ~-+ tT H a1 
~ .~ ' ~ O aJ ~-- 4-I d'1 

~ r -I U UI ~ r•i UI 
~ ~ r--~ Ri s..~ Q1 -r+ • ~ to 
U R3 ~ ~ a1 C a 
~ a) U ~ U ~ O V a1 ~ 
~ U U ~ c~ 0~ 
U) Rf ~-+ O ~ a R'f d' 

~~ N ~~ ~ 
a~ N ~ ~ Qi ~ ~ a~ -~ O 
~ CT O CT ~+ O .Q ~+-~ ~ E+ 

3 U ~a ~ ~ a~ -~ ~ ~ w 

.~~c~ncn~~ ~ 
~~,~~Ei 

N a U? ~ U N~ ~•+Hz 
a~ ~ ~ ~ -~+ 0 0 I~ cn ry rx 0 
.~ o o-~~ ~ a~ o orao ~ 
H ~ ~ ~ H rr w cn ~ c~ w c~. 

w ~ w 

z ~ z 
~a ~ 

U O
h rop~ N 

C~ O 
ro w ,~ w 

0 

~
~

 

~O 6
2

 
FO

R
T

R
A

N
 

s
ta

rt
 

fa
il

 

LT ~ ~ .N ~ a1 •~ 
te a) Ud , cAOaC~ 

OO~U >Ca1~w~~ 
~ N Rf a1 ~-- • cn 
~ ~ ~ V O -~-~t O .-. 

O 4-i -IJ O a..~ U1 ~ a1 

2s cnoo a~~•~+Hocn 
cd cd •~ 3 ~ U ~.s 3 ~- to 
030 ~~•~ ~O 

a1 Rf N a) ~ ~ ~ • a) 
cd aJ a) r-•1 ~ O ~ .~ a1 c~ ~ 
3 .~ ~-+ rts c~ -~ 0 U s-~ ~ 

.~-~ •~ •.~ ctf ~ -••a O 

~~oo ~~ ~s~a~a 
o~~~u~ o~~o~z'a 
~~ ~ ° a ~~~ o~~N 

oa ~ •~~~oE-+z 
a k a cn a-+ a~ o o •~ rx o 

w ~ w 

z •.~ z 

o ~i o w ,.~ w 

I1
. 

M 
~D 
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a ~ ~ 
~~ a~ •~ z -° 0 o a ~a 

.00~ .~_~ atn~ o,~o,~~, 

0 0 3 0 .~ ..G 0 0 -~ cn v to ~ O 
0 ~ .O ~ as 
0 ri O O -~-+ ~ Rf O 0 U s.+ • 
~.,~ 0 r-~I .~.~ .N U-i ~ 0 ~ ~ O O 0 0 
•~t~-~-SRS ~ 'T3~ U0~ s.~Ur-I s.aH ~•~a~,~~~ 0 0tn~ a .a~a t~ to o +~ .0 +~ .o ~ o ~ ~ 'v -~ O 0 cn ~ ~ ~ rts ~ ~ .~ 0 ~ to .,[ w 
~~~ x+00 ~ ~+ 0~0.~ •.~cn~ 

0~~~-+~0 .~.N~ t, stn r+oo•~~ 
~ ctf tT ~ ~ ~ cn .~ ~ ~ to ~ cn 3 
O~ O 0 0 •~ 0 ~~ ccf •+ 0~ rtf 0 0 
~U~,~ yO Or ~OOs,.~ 4-a~0tnO 

~ '~ ~ 0 O s..~ 4-~ .0 .~.~ CT O ~ ~ 3 O ~ 
O ~ ~ s.~ O U -~ ~ td 0 '~ ~ O -~ ~ a 0 3 0~ to ~ ~•~•~ 0~~~ 0 

~ .~.~ 0 ~2, ttS 0 ~ ~ O ~ O ~ O ~ .O G01 O ~ 

GY O~ H ~ ~ ~ rt3 ~ 't3 ~ -~ ~ ~ -~ ► ~ ~ z 000 
H O tT N ~ 0 O 't3 ~ .~.~ 0 ~ ~ ~ ~ to 0 
~-~+ ~ ~ .~~~ oo~+a o0~0~ to ••~aa~ ~ ~ ~O~H ~~~.~~ • 
0 b cn .~.~ ~ ~ ctf ~ ~ O ~ ~ A4 ~ ~ cn .~ O ~ ~ 0 ~~a~ ~ ~ .~ ~~ 0 0~0 0•~+ v 0 

~a ~ .~+ 0 a a o~ 0 ~+ 0 0~ -~+ D o w ~--~ 0 cn 0 0 s~ x H H ~ 0 ~ ~ .~ .~ -~ .~ ~-+ .~ o a 0 .~ ~, 
arv~0~~~~ ca c~.~ Hcn3o HOoo~tn 

z z U 
W ~ W ~+~ 

i
n
i
t
i
a
l
i
z
a
t
i
o
n
 

O ~ ~ ~ ~ ~ 0 't3 0 Oa 
'O 

Oa 
.L2 ~ 

~~•+ N •~ s.a ~ Rf 0 ~ 0 ri '~ ~ ~ 
0 ~+ t3~ ~+ ~ ~+ U +~ +~ ~ f3~ 0 0 z 0 0 z 

• in ~ ~ +~ O cd cd t!I 0 cd ~ .~ ~ .~ ~ 

~~cn~~.o~~w•~+~~c~cn 000~~+ oF+ off ~~o~+~ ~ n~ ~ a, 0 ~0o caa oaa 
N o ~ can a ~ .~ a .~ o a ~ .~ ~ a ry ~ ~ ~ -'~ ~ w -~ ~ w 
-~ ~ ~ ~ H ,~ .~ ~ ~ ~ ~ 3 ~•+ 0 O O ~t3 ~ ~ cn 

cd ccf ctY H ~ E•+ CT ~+ H tT tT .~..~ ~ ~-+ O O 0 -~ ~ O O -~ .+~ O 
•~0~~a0 •aooaoo~~ s~-~ to O ~-+o o wo 
~ .~ -~ O H ~ O H -r-i ~.1 H  -r-1 ~.1 .Q .~ R~ Ql • -r-~ •~-1 •~ ~ ~ •r-i •.~ ~ C 
•~~~~~ ~—I~O-~~OR+ 00th ~ U O ~ U O 
O ~ ~ s~ 0 0 0 • to N .~ s..r ~ 0 a 0 to -~ py 0 to -~ 

•~-+ O ~ 0 ~ 0 R'f t11 O O t!] O 0 .~ H 0 ~ ctt O O Qa -~ to O Oa -~ in 
-~ ,~ O -N r--I ~ ~ ~ ~ ~ ~ ~ W .~G ~ s.a r-1 Ln ~ • 

~ ~H~ cn•~a a ~ o ~~ ~ ~ ~ w ~ 0A w `~~ a~ o~,~ ~+ c~a0~,a0 oaa, ~~o~s~ o tnb~z o tn~~ 
~ ns o to cn ~ .--~ cn i ~ ~ ~ ~ o ~ ~ .~ w ~ .~ 
cd~ ~0~ ~~~+O.O u1.~ 00~~~ ~ 0>C N 0 
U ~d 0 0 0 0~~ 3 0 0 3 0 ,.Q ~ •~ O 0~ 0 W O 0~ 0 

~~~0~0 •cn-N w ~ ~[-+ ~+ ~ o~~ 3 00~+ • 
z~ ~ ~ 0 ~~+a~ ~~.~ ~,~ o 0 0 cn 0a ~ •~ 0 ~ to ~, -~ 0 ~z 

~ Ns-+~O-~~O~~+OaO N ~•~~Htl~ tll p ~~ORf G~ ~~~~ 
~ 0 -~ 0 0 RS O -N ~ O ~ a+ ~+ ~ 0 ~ -f~ 't3 ~E ~ 0 U .~L W 0 U V 

E-i .~ s..r to O s.a p., -.-{ 0 ~., -.-~ N 0 ~ ~ 0 ~ 0 O ~ .0 O +~ ~ 
a,~-+0-~+ tr~~~~o.~.~~,~~0 ~~~~cn~ w ro 0U w ~0 
o•~~.~0~~~soo~~000 tr ~~o o cn ~~,~a cn ~.~.~tn 
wyE-+~~~v~cn~bcn~~ro 0 ~+~0~~~ O ~cn+~ cn O ~cn.ucd 

-~ 
a 
a 

~ w ~ w w w w 3 
R! ~d 
w w 
w w 
~ z ro z ~ z ~ z 
~ ~ ~ ~ ~ a~ o ~ H ~ H ~ H a H o a o a a s a s .~ o ~ o 0 0 0 0 
w w w w cn w ~ w .r., .,.~ 
~ ~ 
~ ~ 
~o ~o 

~.
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. 

U
n
 

~o 
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. 

U
n
 

~o 
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s~ 
0 
•~ 

~ ~ 
~,.~ U 

.~ •r-1 
~ . 4-1 

U O' U ''"~ 
.~ N •r•I U 

p ~ O ~+ 
~ to ~ ~ ~ 

cif O 

~ W ~ 
~ N ~ 

H ~ 
~ ~ 
A .~.~ 
G1~ to 
O 
U z 
W W 
as 

O 

O 
.O 

C
o
rr

e
c
t 

~ ~ 
~ ~ 
tT O 
O s-+ 
~ ~4 
s~ 

a~ 
.~ V .~ N 

0 
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.N a O ~ a a O a~ cd ~ ccf 
~ ~+ ~ ~ .~ r-i -~ s.a O a a ~ r -I 

~a~a •~ c~acn-~o~ ~O 
H ~ tt~ ~ U.~ .~̀ rC3 ~ ~ ~ •t~ W tt! ~ 

O 
acn O as 
~ ~ .+~ ~ tT H a • 
cd .~ cd ~ ~ 3 
~ to cn cn 4-+ O .~-~ O 

~ UI •~ 4-~ to O w r-1 
.~ ~. cd to to O a 1 v-+ ~--i 

G •~ 3 ~ O ~ ~+~ ~ 0 0  U40-~ 
U~ ~+ ~ ~v~~~a•~ 

tl1 to ~ is ~••~ ~-+ RS -~-1 ~ UI 4~ O 
a ,o ~ o o a ~ .~ .N ~ -~ ~ 
O ~ ~ s.,r 4-I .--I ~ .~ r--1 ~ Rf U 
rp t~ ccf 1~ •~ O c~ Rf V a ~ 

• to ~ to UI -•~ ~ ~ O 
a~a O a~n •~+ ~ 3~aacn~ 

O ~ 4-1 ~ a ~ U r-i c~ a ~ 'Z3 ~ 
a ~ ~ U ~ ~ O+~ ~ O 
s.a a0 d1 00 R'! ~ O ~~~ 
a ~ a ~' •r-t !•~ ~ H ~ 4--1 rt ~ ~ 

~ ~ ,~ O ~ Rf a ~ O ~ u~ 
a03~a .~ z~ou~a.~~o 
~O a ~ OO ~ ~OOa~RfOO 
~aao ~ ~ O H~~O~,cn~.N 
c~ ~ •~ -~ .i..1 a x ~ G4 U U +-~ ~ a U U 
~~~tn to ~a ~ OOOUo~oa 
~cn•~~ c~~ a w~~~Urts~~ 
cd U a O ~ ~, 4-14-1 -r1 UI 4-~ ,~ 

a a ~ O cn ~ ~ a r—+ ~ a cn ~ cn 
O ~ Oa -~ •~ O ~ .O ctf c~ -t-~ .O a Rf o 
,~ .N to ~ ~ ~ U .~ H ~ ~ E--i -~.~ ~ ~ -~ 

g
e
n
e
r
a
 

a~ 
b 

o+ o 
a z v 
w ~a ~ 
3 a z 
.. w a~
o a a~ o w 
~ h ?

F
O
R
T
R
A
N
-
F
-
C
o
m
p
i
l
e
r
 

a b 

a 
0 
V 
1 
Aw 
1 

H a 
0 
w 
N 

J.j 
~ U 
O a 

~ O •n 
~ ~ ~ r0 
-.~ O a 
3 a ~ 

to ~ a -~ 

~s~ rt~~ ~a 
a •~ ~ O .~ 

~ ~ ~ ~ cr ~ a 

cn vi .O ~ a rp ~ 
~~ ~acn 

• to 
~ O O O ~ ~ ~ ~ 
u~ ctf ~ ~ a •~ a s~ 

~ .~ ~ ~ 3 ~ a 

~ ~~ ~ ~+aa 
O ~ •~ 

O 
.~-~ 4J O ~ .Q 

Oaf a.~•~ O O+O~ 
~ .~., r..i O •~ 

a0 a ~r ao~ 
H~ ~E~00 O ~E•+U~ 

~ ~ 
~ a 
O ~ 

V 
a •~ 
U ~ 

•r-I Rf 
~ O 

A A 
1 1 

~i W'I 
~ x 

a a 0 0 
w w 
M M 
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N 
oa 
0 

~ ~, 
~ ~ ~ ~ a, z ~ ~ ~ 
~ ~ ~ ~~~ as 

~ ~ H~ o~~ tYN 
No No No ~~s w~ ~~ ~~ 

~~~ ~ ~ ~ ~~ ~ 
N •~+ o 

• ~ .~ -~ ~ ~ ~ 

o ~ o  ~ ~ ~ O ~ 
~ ~ ~ ~ ~ o ~ ~ O O •~ -.~ 

cV 
~ 

cV 
~ 

cV 
~ Rf ~ N ~ ~ ~ O 

~ ~ ~ ~ ~ ~ O 

NON 
U~~ U4•+ 'z3 

U
-~~ ~~-~ U

N O N N O N N ~.,,~ 
CI1 U C/~ U C!) U .~ U2 ~ .~ .Q O ~ 
O~sa O~~ OOs..i xQa s,.~ .N 

~+~~ ~~~ ~~~ ~~~~ ~.~~ U 

4•a O~ s..r 4-a ~, ~ 4-I ~ ~ ~ N r-i ~ 4-I ~ 

V 

N 
~ tT ~ ~ ~ ~ ~ 
~ O N O ~ O ~ ~ -~ .~,.~ 

• O O Rf 

~No ~N~ ~N~ O -~„~ U , ~ -~ U .~.~ ~ U -~-~ Rf ~ y.~ N 4p-I 
U ~ U .+~ ~ U ~ sa -~ ~ ~ O O r -I 
O~~ O~~ O~ tT N N O N RS 
s.a to s.a s..~ tJl O s.a to ~ N ~ -~-~ O Z3 N N O ctf ~ O RS O ~ ~ •~ ~ 4-1 ~ O s..~ r-i ~ 3 O s.a 3 Oi s-+ 3 4-a O N ctS N ~~ 
N~oa Ns..r-~ NFU U~•~ ~-lN ~O ~ 
NrNi N N~ ~ N~-~ R~U N ~~ N ~ •~ ~ 

a~ s~ ~ ~ ~ .s~ w ~ a~ .~ ~ o .~ ~ ~~~ •~ ~~ ~ ~~ NCB Hao.~ ~-~ •~ ~+oo w ~oN •~ ~oN ,-~-~N a~~, w NUcn NU,~ w NU.O •~s.a-~ zx DUI 
.,.~ 

V U~ •,..~ U .~ N U U .~ N ~ U R'f 

•~ ~ 3 .~.~ ~ •~ AC 3 .N O ~ 3 .~ ~ ~ ~ U ~ O E-~ to ~ c~ H U O O ~C ~ ~ ~ 
O 

O ~ 
~ 3 3 O •~ 

O ~ o ~ ~ a~ a ~ ~ ~ ~ a 
w ~ w •~ 
i i ~ ~ 

a~ ~ ~ ~ ~ 
x ~ x x i 

z 

a ~ a a 
H 

w w O o 0 w w M 
~• n' M M ?

F
O
R
T
R
A
N
-
F
-
I
l
l
e
g
a
l
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.,~ 

O 
c~ 

O 
U 

41 

C
o

rr
e
c
t 

D~ 
O O 
O •~ 
•~ ~ 
~~ 
rti to 

•~ 'Z3 
~ ~ 
-~••~ c~ 
U ~ 

~2+ O 
N U 

a~ ~ 
U N 
-~ ~ 
~ •~ 

dl ~ ~ 

-~ ~ v 
4J 

H 
I 

1 
x 

a 
0 
w 
M 

z 
~a 
H 
a~ 
00 • w~ o 

0 
a~•~ ~~~ 
+~ o ~ 
~~ 

~~~ 
•~ ~ O 

~ O O 
U -~ 

~ O 
O O ~ 
+~ ~+ U 
~O~ 
~~•~ 
.O O 3 
V ~ ~ 

O N s-~+ 
.~ p~ N 

td ri 
~ ~ -.•~ 
O ~ ~ 

~ O ~ 

tY ~-1 U 

~ O 
O rt'f 
~ ~ 
Rf O 
O~ U 
Q1 

r--I N 
r-1 ~ 
-~ .i-~ 

~ •~ 

~ N 
~ ~ 
~~ 

~~ 
U 
~~ 
.,..~ 41 

Noy 
~ -~ 

~ ~ ~ 
E~ •~ cn 

s
ta

te
m

e
n

ts
. 

s
ta

te
m

e
n

ts
 .

 

a~ 
-~••~ 

z~ 
U 

H, 
~ ~ 
0 0 
w~ 
a r+ 
~ ~ 
~~ 
0 

o~ 
-~ ~ 
~ O ~ 

U O 
~ O •~ 
O O ~ 
~ ~ ~ 
~ N ~ 
~ 4-I ~ 
,~ O O 
Val 

O 
O N ~ 

~~ 
~ ~ U 
N ~ 

4a ~ ri 

~ a can 

N ~ -~ 
~~ ~ ~ 
~ ~ ~ a~ ~ 

0 0o a~~ ~ 
Ocn~ ~U.N •~ 

~ ~ ~ O ~ ~ ~ O 
~ ~ U tT ~ ~ ~ 
~O O ~ O cn N 

U ~ ~ to .~ .~.~ ~ 

O~c~ia .~~30 v~ 
~ ~ O~ O 

~ O ~O .O~ 
~ 

cnOcn~ w O~s.a~ ~ 

0 o cn U o a+ o a~ o 
QJ cn O ~ O ~ c'd 
~ ~ N ~ .~ O cd ~ ~ 
~cn ,~s~ ~ Uz~~ ~ • 
~ tU ~C U ~ N .~ .sG ~ U U 
~ U 41 -~••i to ~ H U U I ~ 
cn O .,O UI •~ GY -~ ~ .~ O -~ 

~C~~.~ o ~w3c~n ~ Hcan 

-3 

e 
3 
0 
C 

C 
A 
1 

Per 

E a 0 w 
M 

i 
H 

E a 0 w 
h 

~~ 
N ~ 

UI .i.~ c~ 

~~ ~Z 
oOs.~Zcn 
~~~z~ 

~.~ z o 
~~Uz~+ • 
~oiz~~ 
~ U ~O C1 ~ 

~ cd • 4~ O 

UI UI •~••~ 
O •,..i ~ cn cn 

~C1 ~~C 
•~ .O ~ O O 

~ 3 ~~~~ 
+~ ~ ~ •.~ 

cn -~ O~ ~ 'ts 
N O ~ O ~ 
~~ s.r4)O 
•~ ~.~ U 

,a,.~ 
O~ON Q~ 
s.a ~ O .~ d1 O 

z°~~`~~ 
a s -~ ° ~3 
H .O ~ O ~ 
fy U ~ ~ ~ ''a 
Oaf0~~0 
wa~Uo~b 
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FORTRAN IV MESSAGES 

a a a ~ c 
~ .~ ,~ a o 
~ ~ ~ ~ 

0 0 
.+~ a •~ ~ zs a ~ ~ tr 
~ a~ ~ o a ~► ~ .~ o ~ ~ cn 
~ 0~~~ NOVA •~~z 

c11 VOs-+~O V O•~ V z3~H~ 
.~ to a ~-+ O O a ~ a tx ~ •~ ~ a ~~ .~ u~ cno~o~ ~ ~Vcn~ ~ a~ ~~ -~w~ 
~ o-~+~ o o~~+ ~a~~ ~ 

~ N ¢~ N ~~ ~~ a W U 
~ •~Oa~OO •~Oa•.~ ~O~aAo 
o ~000•~ ~cn~3 V~s.oaa 

~ t1~ p •~ 5.2, •~ ~ ~ .O O .O y1 
r-i O T3 a A 3 O O~ ~-+ O •N ~ a~~ a 
~ OO Otda EiN ~ 
RS ~ ~ c~ ~ ~Cf ~ .~ r••~ ~ ~ a ~ •~ tT O 

~ •~ O •~ a s.~ O z3 0 •~ a 
V ~+ ~+~ozs~ ~ ~o ~ ~ r~~~ ~s 
ass a~+~•~a as~ s.~~cn o~'v~a~ 
~ ~tT•+~u~~ ~.,tr~cn~ aaoo~tr 
sr+a OO•u~ OO O .ORSUcCfO 
O ~ O s-~ O ~ ~ O ~ O ~ O O -N ~ V ~ cd 
V ~ H ~ V O to H ~ V ~2 r -I E~ O U? c~ to a 

A
d
j
u
s
t
a
b
l
e
 
d
i
m
e
n
s
i
o
n
s
 
i
l
l
e
g
a
l
 
f
o
r
 
a
r
r
a
y
 
*
*
*
*
 

.. 
c~ 
x 
H 

3 

a O ~ .O a a~ ~+ ~ 
.0 ~ •~ ~ a cn ~ a .N ~ ~ a ~ 
a a O ~ O.O -~ is V! a ~ ~ ~•+ .N cn 
~ a r-i •~ c~ O -~ .~ ~ O o ~ a a Aa a .~.~ 
~ .~ a ~ cn N ~•-~ .~ •~ cd O rd O ~ ~ s•+ cd ~-•i O 

c~ .Q ~ a •~ 
A ,~ .~ O ry ~ O ~ Oa t01I ~ ~ ~ ~ O G4 V ~ .~—i • 

~ O .~ O •~ •~ O .N in s.r a O N ~ •~••~ ~ O u~ .O E-~ ~ ~ t11 

.O ~ ~ O O ~ O a O a ~ O ~ ~ O ~~ 3 a 
•~cn ~~ ao~ aoa ••~ s.., cn~ ~~~w ~V ~ 

-IJ ~ -~-~ LT ~ tl! 't3 -~-~ ~ ~ ~ ~ ~ ~ •r-i ~ t!? H ~ ~ ~ -r-~I U~ -~ 
cnrts cnO0a3 a •~.a.~0~3x ~ ~ ~ as .0~~~ ~ 
~s-+Oa-~cn r0 BOO az O O~~O~+ ~a~r-i~.~.~~~ 

a ~ -N ~ z~ •~+ H •+~ o A 0 a o Ul s.a to LT ~ O ,.O V a ~ ~ H -ter 
~~~ w aV•~WO.~s..~Z 

~ ~ •~ ~, ,~ o .0 cn cn H ~ Aa V r~ a4 ~ w •N v .o a tr •~-~ t-~ 
~ ~ ~ x -~ ~ o ~ o ~ o a~ a ~ o o a cn ~ .~.~ ~ ~ ~ a r~ ~ • F+ ~ ~ a ~+ ~s ~ a w ~ o ~ w a ~ a o a •~+ ..~ o 
a a~~~Aa ~ ~a~ cno c~ s~o~ N ~ .~~ ox.~~w 

~ cd ~ tr O ~ ~ O ~ a O +~ ~ ~+ O a ~ •~+ ~ ~ ~ a z3 O ~ a 
.~.~U1~aO~~ Q1 ~OO~~~~ ~ ~A•~0+~ a ~a~aRf•~a.~ 
t!~ ~+ to is s.~ a .Q N ~ O O ~ ~ * 9 4••1 O ~ ~ O ~-i a s.a ~ ~ ~ ~ 
~ c~S ~ a ~ ct~ ~--~ ~ ~ •u Q, Rf a cd -~ r -I O of .~ ~ a O 
•n sa -n ~ .Q ~ r-1 a z3 cd O ~ w a ~ +~ .a.~ to r~ ~ ~ ~ ~ 
'~ s-+ 't3 O ~ ~ 4-a ..O O O .~.~ O ~ ~ O .~ 4•a O O O N r-1 cC3 .~.~ O td ~-. cti O 
,~~c~•~cnVo ~ H~Au~~Hcd o C-+O~A~+•~ ~ ~.OcnVac~~o 

F
O
R
T
R
A
N
 

0 
a 
a 
0 
a°  ~ ~ 

z 
z 

z 
~a ~a H H 

~ w x w x w 
H H H 

3 3 

T
R
A
 

~~
i 

~~
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FORTRAN IV 1riESSAGES 

0 
a~ 

• N 
'~ N •~ 
~ ~ ~ 
R'f O 

~ O 
N O sa ,O 

.O ~+ .IJ 
~ ~~ N 

~ U .O ~+ d1 
O N ~ O U 
~ ~ ~ 4-1 ~ 

d! ~ •N 't3 
t!) i1~ O ct~ r-i O 
~ O U Rf ~+ 
O S.a N ~ 
41 ~ 0 0 0 
~ .~ N ~d ~ 
~C1~ ~ 
tT ~ cY1 3 
~ .a.~ ~ cn O 
cd •~ ~ -,-~ ,O • 

~+-+ O ~ ~ 
O O Q1 •~ .~-~ ~ ~d 

~ N Rf UW ~ 
~-+ d1 O ~ O 

~ RS 'O VI O L..+ 
cd O O~ •~ ~, 
.~ C R'f O ~ .a.~ 
.~-~ O ~ •~ ct! V 

~~O ~0~~ 
U U!J N•~ O ~ 
O O ~ 4-i ~ W L~ 
~ O ~ O N O 

~ ~ 
-~ ~rtf 

t!) O 
~ ~ ~ ~ 
td ~ O ~ ~ ~ O 
,~ ~ •~ ~ N ~ 
+~ ~ U ~ ~ r-i CT 

N ~ ~ ~ •~ 

cd~c~3ca~s..~ •~~ 

~ ~ o ~~ ~~ 
~z~~o ~~~ 

O H ~+~ a~ o 

as o ~ o a ,~ U ~ o •~~~o~ 

td ~•~cd~ O~~O 
-~ •~ s.~ ~ a Q1 ~ 

rp ~ ~ ~ R~ ~ ri ~ ~ 
s.~ as ~ ~ 3 U cn ~ ~ 

cd V ~ ••-~ ~ V ~ 3 
~ H ~ ~ O N H t1~ ~ 

~+ O I~yj ~ ~ O ~1 -~ a V a~ ~ ~ a ~ ~ •~ 
t!1 U H U~ •~ i N ~ ~ 
•rl Rf ~ (~ ~ O O ~ ~ ~ ~ 

~OORl~~3'O~~+O 
~c W~ a U U N~~ ~~ 
* ~ 

V
a

ri
a

b
le

 

z 
~afi

•• a c~ o 
z w 
N 

3 

c
a
u
s
e
 
e
r
r
o
r
s
.
 

s
i
x
 
c
h
a
r
a
c
t
e
r
s
 

O 

a~ 

V
a

ri
a

b
le

 

z H 
~a
3 

~ a, 
tr o .~ • 
~ O~ O ~ 
O O N 

N r-~I rQ ~ -.~•~ •ri 
~ ~.1 •ri N ~ 4-I 

z ~ ~~ U 
~ O ri •N ~ Q! 

~ ~ x .~ U o a~ o 
~,u~w~ ~ a,~ ~ ~ 
ago ~ oo~ ~~ • 
-~~~~ ~~o .~~~ ~ ~ .~ •.~ ~ 
~~,~cno ~~'~ ~~a~, 
O~Os~~+ ~ ~'~ ONE 
U U O ~+ 4-1 s••it Q1 ~ ~ N 

Rf U N N C N .~ ~ 
;J ~+ ~ .Q -~ cd 
H RS 41 ~ ~ ~ 4•d •I.~ ~ ~ 

z U ~ ~ ~ ~ ~ '~ ~ ~O UI 

O N ~ 
~., >C t1~ .Q U1 O ~ t12 41 H 

~i (!1 r-1 O O ~ ~-- O 3 .Q 

~•~ ~ N ~ U ~ ~•~i ~ 
O ~ ~ ~ ~ ~ +~ S'T N ~ 

FO
R

TR
A

N
 

w a~ w 
~ w 
o b 
~ ~ 

O V O V 
H ~.! H 

~ ~ ~ ~ 
~ as ~ ~ ~ 
s~ ~ ~ ~ ~ 

0 a ~1 ~.1 H 

~O M M M M 

M
E
S
S
A
G
E
S
 

V 
H ~ 
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BASIC MESSAGES 

d
a
t
a
-
r
e
t
y
p
e
 

M 

41 

O ~ 
,~ -~ 
~~ 

~ o 
N U 
N 
~~ 
~~ 
U •~ 

3 

c~ ~ 
.~ o 

~ ~ 

~ N 
•.-~ x 

O 
d1 
.0 ~ 
~ ~ 

O 
~~ 
~ O 

fy N 

~~ 
~~ 

o~ 

a~ ~ 
~o 
O 3 

~ N 
N .~ 
~ ~ 

~ ~ 
•~ ~ 

3 

v~ 
~ O 
N N 
~ ~ 
~ N 
N ~ 

c~ 

N ~tl1 

.,~ H 

a, a ~ 
HH~ 

3 

0 .,.., 

~ ~ V 

Rf rU ~ C j 
~ ~ ~ ~ ~ ~ 

.~ .N H O ~ •~ -~ c~ 
~ cd A s..~ ~ ~ d1 

~~z N ~o moo 
•~ O H Q1 U w 

4—I y-1 t!! ~ O 
~ ~+ O ~ rl ctt r—i N 
.~.i .~ O c~ r--I cif -~ 

41 N A r..~ 
U -r-I N ~ U! 

~ ~ ~ ~ U2 .~-~ 
3 

N ~ O 

°~'oa a~ .moo M~~ 

U ~ ~C U w 4J 
~ ~ •~ ~•+ d1 N O ~ 
Rf -~ N ~ O CJ~ 

O ~ ~ ~ •~ ~ ~ O ~ ~ 

~•~¢+~ ~~ N~ NNE w~~~ ~~ a a~ a.s~o 

a~ a~ o 
~~ ~ ~ -~ ~, ~ ~ a~ ~ 

H3 .Y~ ~~ 

AO ~~ ~,, 3
~ ~ N rtf •~ O as O .~ 
4—I ~ ~ ~ 

~ ~ 
O ~ N O O ~ t1~ 
f-+ O+ 't3 •~ ~ '~ ~ ~ ~ O 3 

O ~ ~ ~•+ '~ 
~~ O O~ 
~ 4-I R~ U~ N s,.~ ~ 
~ +~ Rf O N 

-~prp 3 0 ~~ 
+~ N +~ • 

a .~ a~ o a~ .~ a~ cn ~ 

~~ ~ ~ 
3 

~ ~ ~ •~ ~ ct~ 
aoi s ~ .~ ~ o ~ ,~ z s 
t!1 A UI ~ ~ ~ ~ H H 'Z3 

o
v
e
rf

lo
w

 

a
v
a

il
a

b
le

 

O 
O 

.~ • 
~~ 
~ O 
ow 
~w 
O ~ 

.L~ 

~~ 
.~ 

ct~ ~ 
3 O 

~~ 

.~ o 
Hw 

w 
a~ 

w 

H H 
U U V '~"~ V 

U1 tT U1 U1 CA ~C j 
N 

~ j 

~v p4 C~ t-+ O w 
a a ~ ~ ~~ 
M M M M M ~• 

p
r
o
g
r
a
m
.
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BASIC 1rIESSAGES 

~ c~ 
~ ~ 

~ ~ o ~ 
b •~ o 

~, ~ ~ cn 
~2 to O U r—I •.-+ .~ 

C1 ~ 4~ ~ ~ •~ N 'O '"O U Vl~~LT 
U~ N N •~ UI X 0 0 
NRS ~ ~ 9CTOpRf~O 
i~O td ~d Op~•~~~~ 
c!I •~ O O rp •~ ~ O 

-~ ~ U U r-i ~ G1 O •rl V1 
.. r-i C ~d O U ~ ~ -r1 U! 
U41N ~ ~ ~3O~~.Crd 

~ ~ U ~-+ 'O ~ r0 .[ N ~ ~ 4a 
O O ~ CTO CTO ~~ ~ O ~b 
~ Rf O~ Ort •~~N~ OO 

~ ~ ~ ~ ~ ~ ~ .[ 0 ~ 4-~ U~ 
~ N «) ~~ ~~ O rtf ~ O C to 

~-+O~ OU NU rp.~~OuiU 
~T ~ ct~ .~ .~ ~ N U •~ O ~ U 

~-+ U tT V V O ,~ ~ tT U 
f.~ O ~ ~ ~ ~ ~+ C1 U O N d1 

N~ O~ O~ Cn U.Qd1~ 
N U ~ W W ~ cd ~ -.-i 

NO O O ~~~~~~0 
~~cd U~ Uf..a c12~~ U?~ 
U ~ O O N U O ~► O~ 
d1 sa O ~ ctf s.~ ~ N ~ ~ • 
~-+ N ~ W W ~ -~ ~ 't7 .N O 
s-+ .~ 'O N ~ N J ~ N ~+ sa o d1 Rf ~ 
O H O ~~ N~ O .~ O rtf O .~ O 
V O s-+ ~U1 ~U1 W .~ U.~NQ.~ N 

N 
U 
.~ 
J ~U 
N O W s.a 
rp N ~-1 O 

-~ H ~•i 
~~ a~ 

~ ~ ~ a~ 
z •~ ~ o 
W ~ N V ~ 
W •~ ~ Rf 
OOC~ O~ 

-~ .i.~ „p s..~ 
O rtf ~ O 
~ O .~ w 

a cn ~ 
a~ a~ .o ~ 

ors .Q 2 
~ w ro ra 
~ ~ a a, a~ 

ct1 O U O 
tA,p ~•~ 
~ ~ ~ rt
3~ ~ O~ 

c~ O f-+ O 
-~.~ .p •*•~ ~ O 

~ O O O W O 
O~ ~ ~~ ~ H z 
~N~ •~O V U V 
.~.~ ~ 4-I Rf t~• M t`• 
~ O ~ ~ 

~ N ~ N G1 N 
O .O ~ .~ O Q1 O 41 
~ U ~C2 H U cl1 t!1 U1 

a o w 
w w w o w o 

~ w a~ 
~o ~ a ~ a, o as ~ o ~ ~ ~ o 

V V td V H V ~ V 
H H H H H 
U1 U1 r-1 t11 r-~1 V1 r-i U1 

~ ~ ~ ~ ~ ~ ~ ~ 

o a 
~ V 
V V 
M M ?

C
h

a
n

 

c
o
m

p
ile

d
 
p
ro

g
ra

m
 

W ~-+ N 
~7 O U 
H l~.1 ~ 
a ~ ~a 
~ a~ o 
o ~ 
V ~ C~ 

O ~ O 
~ ~ ~ 
~ O -~ 

4-1 4-~ 

.s~ ~ ~ 
~~ ~ 
a, a~ •~ 
U O 
~ •~ ~ 
~ ~ ~ 
o ~ as 
~ O ~ 
f~ O 
U 01 • 

N O ~ 
~ ~ -~ O 
-.-~ ~,' U~ sa 
~ ctf to sa 

~ N N 
C1 ~ U 

,.O O U O 
H U ~ ct'f 

w •~ w w 

?
C
H
E
C
K
S
U
M
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r
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r
 

V V 
H H 
~ ~ 
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w 

V 
M 
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~O ~ •~ 
~ ~ ~ ~ 

~ O O ~ O • 

~~~ .BOO C1~ O~ 

O •~•.i U d1 ~ i..i N ~ 

O N ,~ ~ N d1 s.~ .O 
O U 

.~ ~~ UI~W p~ ~ ~ 
td O 41 O V ~ .--1 •~ 

.~ O ~ O ~ tt~ to 
O 41 .SZ • ~ UI ~ ~ to 

~ O ~ -~ ~ O '~ ~-+ Rf U 
O 4a rtf ~+ O O O O 

td .S~ ~ ~ O r—I O O ~ 

tl1 r--I O N ri ~ •Q O r0 
O C1~ .~ +~ U .~ O 

z ~ ~ .~ a, cn cn •.~ •~ ~ 
a ~ o ~ ~z o cn~ 
O t) s.a .~ u? ~ O ~ O O 

.~0 0 ~~O ~~ 
~ O

-~-~ U -N .~ ~-+ V O ~+ V s-+ 
•~ O U ~T U tT H 

N~~ N O N d1 O Cl~ O 
to 41 O .~ ~+ ,~ >C s.~ ~C .O 
~ 'TS -~ V ~ .~.~ W Qi GCl ~ 

N ~ ~ 
~ s.~ ~ ~ O 
N N r-~i s..~ O 
O 3 0 0 o rt ~ ~+-+ O 
tT U ~•+ ~ O H C! 

d1 tA ON OHON~C7 •~ 
U~ C1 O O O O tT d1 ~ 

~ ~N O ~ ~ ~ O ~ 

z3 O ~ ~ .~ O 3 0 3 O 
N O tT ~ O O ~ 

c~ ~ N O ~ O .N ,~ r -I ~ 

O O O LT t!1 ~ O ~ .~.~ • 
~O oa,~ ~~v-~u~ ~,,o 

z~ ~ ~+ .~ o a~ a ~ ~ cn ~ 

~ ~ +~ ~ rr .N ~ a~ a~ o ~ ~ 
~ .o ~ c~ O O •~ •~ cn ~ cn •~ ~ 

a,~~ o ~ ~ ~~~~ ~ 
~~ •~ry ~so~~s~o ~•~ 
rts ~ w cn ~ a~ O ~ o~ ~ ~ 

a o as o a, •~ ~ ~ a, c~ a~ o on ~ 
cd N V O V .Q Q1 td .~Q z •~ .~ ~ CJ' 
3 O O ~• rd ~. ~ ~ cu ~ as O ~ O U as ~ 

O cd t•~ •,..i N -~ •.-~ ~ O ~ O 
O rd Q1 O ~•.~ ~ O d1 ~ N UI cU Rf t11 C1 ~ 
~ ~ ~r N W N cd O .~ .~ Rf .~ O .~ ~-+ O .~ O 
H U .Q v1 O u1 ~ O .+.~ H ~ ~ OJ 3 ~ V H vi 

w O 
O O 
'b 

w w w o w w w O 3 
O ~--~ w 

4~ 
4-i ~ N 
O 

~ Rf ,~ 
V O V iJ V V V V 
H Q H H H H ~''., H 

GQ O ~ ~ L~ GQ GQ N ~ 
.~ 

~ O O O ~ •~ ~ 
V V V V V A A 
M M M M M N M 
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BASIC MESSAGES 

a~ a~ 
1 ..~ .O ~ 
U ~ N ~ ~ ~ ~ 

~ O Rf ~ N U 

~ • ~ R'f .~ ~ ~ z U ~ .1J p O U 
tl~ ~ ~ rp ~ 4) ~ -~ W 4! '~ G1 cn N +~ 4-I ~ 

O O ~ ~T r-i O ~ -~ r•i ~ O .~ ~ ~ O ~ 
s~-+ ~ O O O ~ •~ N d1 s..~ ~ a..~ d1 O O ~ 

N -.-+ ~+ .~ ~ cd d1 p ~ V O ~ RS ~ ~ O Q1 

U o +~ ~ ~ A ~ .~ ra ~+-~ ~ a~ ~ ~ a~ 
O ~ U N z ~ N -~ N~ t!) V t!I 
~ ~ tT ~ N .~ W N U2 ~ ~ ~+'Z3 ~—~I .~ Q! H cCf cd 
r-! O -~ U to ~ .~-~ O O ,~ ~ .~ ~ ,~ p Ul N 
~ -~ O -~ Q1 tU •~ C ~ U •~ O Rf ~ O ~ s.a ~ 
~ .~ O .~ ~ O .~ ~ •~ N ~C U r--I O t~ O U 

~ ~ V ~ •~ ~ ~ ~ p X O U •.~ -~ s.a 4-~ O 
RS U ~ -~ +~ ~ N ri cd cd .~G N N •~ 

O ~ N 4-1 N ~ .~ ~+ ~ ~ r-1 ~ 41 
to >C UI O ~ c!2 O 41 O ~ .~.~ ~ ~ t12 cd O ~ .~.~ b O 
ON ~t!) s.a~O ltd Os.~ Od1 ~~ -~~ 

.~.~ N O ~ 'Lf O ~ ~ ~ O ~ U -.-~ N pQ •~ ~ ~ 
~ ~ .~ ~ tt~ Q4 N ~ N N N ~ U i!~ r--I C.7 V 
~ O •~ ~ ~ U2 .O r -I U ~ N i..~t 4~1 ttS cd ~ H 
-~ Rf •*~ G1 O N ~ ~ Rf ~ O J ~ • ri Ul ~ U1 
+~ cd +~ .~ Rf ~ ~ O •~ N RI ~ U) N ~ O O ~ 
t12 .N ~ ~ ct! ~ ~ O .~ U~ ~ C N f..i ~ s..~ O -~ pQ 

,LZ r--I ctf O ~ O ~ ~ LT ~ RS O O 4.1 •~ N V -~-~ 
~~ ~U 3•~~ N ~ O s.~ s..~O~a cd~, 
v) ul O O O N ~ to QJ ~ tT ~ O ~--~ ~ 

H d1 -~-1 -~ ~ Qa .~ tT .,p ~ ~ ~ ~ ~ O O ~ U d1 

~ .~ ~C U~ O tl1 ~ n. 
41 U~ O ~ c~ O N -~ p ~ s.~ Ul ~ N 

A~ WN~~u1~- H~~~~p., 'Eer-~~cti-~~H~Q,, •t~l~ 

~ • 
O ~ 

U1 I ~ U2 O 
•~Ul O t!i OOO 

Q1 •r1 d-~ td to to •r-1 

~ t!I U2 U H O -N 't3 ,~ cd U 
~ •~-~I •ri O ~ U? N N • ~ U O 

03.~.~ ~O ~ .~~ ~3041~ 
~ H 3 ~ O H ~ rd ctf O Q1 .s2 4-t 

a S•~ H 4-I ~ ~ a ~ tr ~ ~ ~ ~ ry 
~~u •a~cn•~U ~z oo ~~+~oo 
O p ~o .~ ~ p O H O s.a ~ N O 
U Rf ~ ~ f~ ~ ~ •r+ ~ Q1 ~ d1 ~-~ 

0 0 /~ O O U N .~ cd V ~ ~~ N 
.~-~ v GU •~ U a ~ ~ ~ 3 H ~ o c~ a~ r+a 

~ k O~ a0 N U1 •~ .~.~ U O 1 
'Z3 ~+ a~ a w 3 ~ ~ ~ a~ O ~ ~, 
N N O H r—I O p cd O QU .t~ .~ ~ N 

• ~ ~ C2, ,Q cn N Rf ctI .~ N U O t!) 

•N ,.O 41 O ~ ~ .~ .~ N O O O ~ ~ ~ 
3 CT U O ~ ~—I ~ a..~ p • rl UI U ~ 

N d1 ~ O ~-+ •~ RS Ul c~ •~ UI U '~ O 
.i.~ c~ U2 rd ~ N O N .N N N O 41 r—I 

~ C~ p 41 ~ ~ Rf •~ ~ t~ ~ O ~ +~ pa 
tTc •~ to ~ .~ c~ .~ ~ t7'' p ~ .N ~, u~ ~ 
O~ OR~O~O cds.~O AO ~ RfOO 
~a C U N O~ N~ '~ N s•a z~ ~ 'Z3 S O U 
~O ctS ~ ~ ~ ~ O~ .N W N N N 

~ ~ ~ ~ O ~ ~ ~ ~ O ~ 
N ~ ~ O .+.~ to ~ to s.a d1 p 41 cts N ~ •~ ~ O 
.O cCf O s.r O N f..~ ~ O .~ 41 .~ ~ .~ ccf .~ N ~ 
E-~~0~0~~3 ~~~ E+ cn E♦UE-+3~ 

~ ~ w w 

V V ~-•~ V V 
H H H H 

~ ~ ~ ~ ~ 
f~ L~ ~ f~ L~ 

W H x ',~ H 

M M M ~• M 
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BASIC MESSAGES 

o ~+ 
•~ ~ 
~~ 
•~+ o 
•~ ~a ~ a~ 
a~ ~ ~ •~ 
~~ 
o ra .,.., 
~~ 
U •~ 

~ ~ 
~ O 

. r..~ 
~~ 
C U 
•~ ~ 
~ ~ 
U ~ 

.~..~ 
~--1 .~ 
4-d U 
~ ~ 
O d1 
V 

O ~ 
tT .~ • 
O -~-~ N 
Rf U 
,~ O ~ 
U t!1 0 

~ N t12 
O s-+ N 
-~ O ~ 
+~ ~ C O 
U ~ ~•~ 
~ •~ .N 
a ~ ~ • 

H U O 
ctf '~ t11 O 

d1 ~ '~ 
~ ~ ~ ~ ~ 

~ 4-~ N 
•r-I N • ~ •r-I 
~ ~ ~ O r-i 
N ~ •~ ~ 
't3 ~ N ~ ~ 

~'3 ~ •~ N 
~ ~ N ~ 
O N .~ -~ d1 
N s-+ Rf 4-I ~ 
~~~ O~ 
O~N~ 

twi W H ~ is ~ 3~ z H O ~ 
w w w ~•~a~a~ w w w w 

~ ~ ~d~ 
a~ ~ a~ a~ ~ ~ a~ a~ a~ a~ a~ 
~ ~ ~ ~ H~ O~~ ~ ~ ~ ~ 

O 

a a w ~ 
~ ~ ~ ~ w w w w O ~ ~ 3 

•~ ~ O 't7 ~ 
O O ~+ 

~ •~ ~ ~ O 
O ~ O .~ 
a ~ ~ w ~ 
O V •~ V O V V V V V V 

•~-1 H ~ H •r-1 H H ~ H Q H Q1 H d1 H 

~ ~ ~ to ~ ~ ~ ~ ~ ~ •~ ~ •~ ~ 
GQ ~ al 4~ L1~ ~C1 GU GQ ~ ~ +~ GQ 

O O 
A ~ ~-~i 
~ •~ •~ 
c~ w c~ 
M M M ?

E
x
c
e
s
s
 

~~
 

~~
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BASIC MESSAGES 

~ N N 

cOd N s-+ Qa H p s-+ 
•,..i O 

~N~ wcn ~N~ ~ ~~ 
o~ •r-+ N k cn ~ N N 
U •.•~ U O~ N O C .~ O~ 

~ N ~ O cti ~ ~ ~ 
N ~ N -~ ~ ~ ~ N •~ 
.O ~U~ N~ O S•a N ~ N~ 
~ N O 4-1 O~ ~ Q C 

U~ W O U~ O~ y-1 0 
O-~ R~ O U U Rf ~ O U 

N~ N CT U s•+ N U N a► 
~ rp c1~ O p •r1 to cd ~ •~ ~ O 

~ N ~C ~ t12 O O ~ N ~ t!) 
~ ~ N ~ N ~ N r-1 O ~ ~ ~ 
N ~ N ~ O 'L3 N 

N Rf U ~ N~ O ~ N ~d U 
ZT ~ ~ O ~ ~ .+•~ O N .~ O 
O RS ~ cn ~ s.r td O U U ~ t1~ ~ 

~ ~ ~ O Ul U ~ ~ C N +~ 
~ N Opp ~ O O~ ~~ 
-N ~ ~ ~ O ~ ~ ~ N '~ .Q ~ O 

~ •~ -~ cd O ~ .O tT ~ -~ nS 
~•~~ ~ Nw ~~ ~ o~ ~ 

oho ~~ N o ~N~ ~~ 
~ ~ ~cn ~~N~ ONE cncn 

O U ~~ O~ N 
..~t ~ V s..~ N N .~.~ N A N N V f..r 

U O~ ~ N ~ O~ 
H 

N~ ~ ~ N 
~•~ ~ ~.~ O4-a O ~ UI O ~ ~.O 
V r-i O GU ~ U •~ 4-a O ~ .~ UI GCl +~ 

4a rp 4-~ 
O N O 'U 

N 'b ~ ~ ~--~ ~ N 
~p .~ .ONO I ~+ O Rf N ~ f-+ • 

~ ~ O a k 4.1 O M .~ O~ O N E 00 
O UI O ~ 00 O E-+ O r -I ~ v2 .~ ~ M 
4-d N c~ U1 M ~ N O O ~ CJ' N~ 1 

O N ,.Q r-I ~ O U~ O N Rf N~ r-~I 

N ~ N O ~+ O •.-~ N cd •~ .~.~ ~ Rf ~+ 
t!1 U .N ttf .--I ~ U1 s.a N ~ U ~-I 
~ -~ ~ ~ U N ~ t1~ U1 Q., ~ t1~ U2 W i!1 N 

N s-+~cd~ ~~N~ N3 N~rtf 

~uiv ~•~~oc~n ~ o H~ ~~ s-~~,o 

~w - ~ O ~ R~Nvo ~ 
it Ul 

N 
~w 

~ ~~ Q.+ 

~ N O ~ ~ -- ~ p4 .~ O cn O ~ ~ ~ C ~- 

r-•I '3 U2 ~ ~ H ~" 5•.~ U2 .~" -r1 ~ O U1 ~ U) H 
•~ N w . ~. w ~ cn .~ ~+ ra ~ cn +~ ~ N .Q ~ N u~ 
4-a „O ~. RS ~ N ~ ~ N ~ N ~ cn O ~ ~ ~ ~ 

.0 O tT ~ to N ~ ~ ~ U cd O r-1 p4 
N N N U ~+ ~~ ~ GY ~+ N N N N U S 
,~ O N ~ ~d ~+ N ~ N O >C to >C ~ O .~ ~ ~ 
E-+ o cn H ~ ~--~ .s~ ~ ~ z w N ~ N E♦ .~ H ~ cn .n 

w H w 3 3 w 3 

H 

?F
O

R
 w

it
h
o
u
t 

N
E

X
' 

H H H H H 

~ ~ ~ ~ ~ 
~ ~ ~ ~ ~ 

Q ~ E" ~ a 
w r~ w w 
M M M M 
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BASIC MESSAGES 

?
F

u
n
c
ti

o
n
 
a
lr

e
a
d

y
 
d
e
fi

n
e
d
 

0 

0 
~ ~ ~ 
-~ ~ ~ 

N 
~+ T3 
o a, 
o ~+ ~~ 

~~ a •~ 
o~ 
w~ 

tU • 
~~~ 
U O 
~ cn v 
N •~ ~ 

O 
~ ~ ~ 
r~ c~ ~ ~~~ ~~~ 
O 

N s..~ C-i 
~ ~~ 

tl~ N Z 
O~ 
w~ ~ 

s
ta

te
m

e
n

t 

N 

d
im

e
n

si
o

n
 

a ~ i o • 
ac ~ E-+ ~ w .~ ~, ~ a ~ N 

t'31 ~ •r-1 H 
4-1 Q l~ ~ C!1 
o ~ ~ r -r ~+ w 

~~ i oa 
O V~H 

a~ U ~-+ w 
~ ~~ 

V GQ ~ O 
~~ O~ 
O~ O ~ 

O a ~ ~ O 

~-~ as ~'a,~ 
O O O U ~ 

~ N U ~ .~ O ~ 
U ~ O O 

~ ~ ~ W 41 GJ ~ 
~~ o~ ~~~ 

coves a~ ~a~ 

O 

~ O 
cd 3 

~T ~ .~ 

-~ O ~ bOO ao ~ 
~ ~ ~ z ~ ~ H f-i z 
o 

•~ o - .~ .~ a ~ z~ w 

o 
N ~ •~ . 

o ~ a, a, ~ ~, ~ o 
wa,~ ~N Va~~~ ~ ~~ 

~+~ a~~ +goo a~ ~.,~ 

rt3 U ~ ~ ~ O •~ ~ O ~ O 

O N UI N ~ O d1 ~ ~ UI ~ 
O R! ~ ~ ~ H Rf O .O .Q ~ ~ O .,-~ 

~~~ ~~ c~Ocnc~ oO O~ 
O O N O O H U O ~ ¢~ 

~ -3~ ~~ ~3~0 ~~ 
~N 

rd N O Ra ~ ~ ~ O ~ H • 

A CT O ~ N s.~ ~ ~ s.a O 41 CT W C ~ O a~ .~ O ~ v a~ 3 O •~ ~ rO a~ a a w ~~N 00 cn~ cn -~O ~H~ 

a, o~s~Co U~ cnns~v~ o~ o~ 
cA H to Z ~ ~ 3 ~ ~ ~ O ~ H U ~ ~+-~ t!1 

w w w w w w 

H H H H H H 

~ ~ ~ ~ ~ ~ 

V A W ~ 
~+ H H H H 
M M M M M 
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BASIC 1KESSAGES 

O O 
~ I G1 E-+ 
~ ~S ~ O 
t!1 v •.-~ ,~ O 

•r1 r-1 ~ (~ 
N ~ 
-~ -~ ~ O 41 
t~ U ~d ~ ~ 
~ G1 i-+ ~ O 

~~ ~ ~U ~ 
O td O t!1 O G! 

.--I 4a ~ ~..~ ~ ~ O 

1 ~--1 ~ ~ r--1 td 

a ~ ~ ~~ ~~ 
~~a, era •~`~~ 
I ~.~ ~~ ~a,•~ 
V O O ~ ~ 00 
H U 4J -N d! N O H C 
tJ1 C O ~ to U ~-+ ~ C1~ Rf 
~ N N ••♦ N Ci 
~~~~ 29~ ~cdaC 

N Rf Rf W O ~ b ~ 
O W ~ ~ a 't3 d1 a..i ~ •.-~ 

.,~ O s.+ to O ~ .Q 3 
~ rx o ~+ a, • 

~ z a, a~ ~ a~ ry ~ ~ 
.°+~ °' .+~a X03 ~3~~ 

a~ ~ a~ ~ ~ a~ ~ ~ ~ ~~~►~ oa~o ~o~~ 
rx a U w V~~ w -- cn cn 

• ~+ ~ 
C2+ I 

O O ~ G1 
~ ~ ~ ~ 

O O ~ 
~ to .N ~ ~ -~ 
d1 Rf tT O ~ O U~ ~ 

~~ ~~ ~~~ ~ 
a~~ o~a~ a~a 
~ O N b ~ O r--i 
C ~ •~ O O •~ O -~ 

-r-1 Q~ sa r-i .~.~ -r1 4-1 .~-~ ,~ 
.~ O rd N 3 

O cd .~ ~ a, cn ~ cU 
+~ ~ U 'i3 ~ 't3 ~ 

t!1 td RS td N t~ O 
G1 ~ ~ ~ r-1 ~ C1 

.O O .~ O U1 -~ 4-I UI N 
td •~ U •.-1 RS 4-I t0 ~ 
~ ~ ~ 3 •.~ ccf 3 cd 

C.~~ ~ N ~ ~ t11 N 
t11-~+~ ~~O ~ ~ 
rd 4-+ ~~ ~tA~ MHO Z ~ 

H 41 ~ !n ~ RS -ri ~ ~ H ~ 
V1 ri ~ N U ~ Q.+ ~ N O 

L~ 4-~1 -iJ '~ 4-I ~ DES •~ ~' ~ 't7 t••t U1 U1 

N I 't3 U 
.~ O C1 d1 
+~ Q1 to Ra 

~ ~ 

w w w 

V V V 
H H H 
Ul C!1 U1 
~ ~ ~ 
~ ~ ~ 

~ Q ~i 
a4 !-~ H 
H H H 
M M M ?

Il
le

g
a

l 
c
 

w w 

V 
H 

?
Il
le

g
a

l 
D

IM
 

V 
H 

w a 
w w 
H H 
I~• M 

d1 N 
~ ~ 
t!1 U1 

w 

V 
H 

?
Il
le

g
a

l 
fi
le

 
le

n
g

th
 

w 

V 
H 
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to A 
w H 
H H 
M M 

U U 

~ ~ 

w 

BASIC MESSAGES 

a~ O 
LT U 
O ~ O 
rtf O O 

,,O 4-I ~ 
U O 

~ ~ 
O O N 
~ ~ ~ 

~ U <U 
O O~ 
N ~-i ~ 
~~ 
N Rf ~ 
~ U 
Rf O d1 
~ U ~+ 
~ ~ ~ 
wo 

~ UI U 
H 
A y-~I L.1 
O O 

O 
,~ .N • 
~ O ~ 

~ ~ 
.N O }-+ 
U ~ ~-+ 
N ~ ttf • 
~ N 
~ d1 N O 
O~.[•~ 
V .~.~ .~.~ r-I 

file

 

s
p
e
c
i
f
i
c
a
t
i
o
n
 

?Illegal 

I
/
O
 d
i
r
e
c
t
i
o
n
 

w 

V 
H 
C!~ 

?Illegal 

in 

i
m
m
e
d
i
a
t
e
 e
ro

de
 

~ ~N 
d1 r-i ~ 
v .O o 3 
C .N O O 
O•~.O i O 
~► 3~~~ s.a .N 

~~ O ~ ~~ ~ 

s~.a N N .~ d1 • 
.1-~ ~ O ~ ~ N 

t!1 U1 Rf d1 d1 O Rf O 

3~~+Oa~ ~cn~ 
O ctf 3~ 0 

d1 O cd O ~ N 
ri U G1 N .~ •~ H U 
,Q O .~ s.~ to r-i A C 
~ -~ .IJ U ~ 

~~ ~ ~ O O ~ 
~ UJ 4-~i ~ H U .~ U 
~ Rf O A ~ +~ 4-+ 
~ 3 O O 

O •• O ~ O ~ 

d1 c~ •~-~t O +~ 4a N 
~~~ d1 O~~ 
~.~•~~Os~~~ 

~ w ~ W ~ ~•~ .N O ~ O 
H V Z U1 () ~ 4a t~ to .~ U  -rl 
H ~! H H V1 3 d1 .{J .~ ~ Ul 
n• .Q n• n• .!J ~ U] ~ ,O N 

U1 W t!~ V~ ~ -~ .N Q to ~ ~ ~ 
O 

w 

.O 
w 

V 
H 

w w ~ w 
w 

?
I
n
c
o
n
s
i
s
t
e
n
t
 

V 
H 

V V 
H H 
~ ~ 
~ ~ 
~ ~ 
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BAsic ~~ssA~Bs 

~~ 
~ ono 
o • a~ a~ a~ +~ o 
~cn.~ a~~ o m o~cn 

~o~~ ~~ ~~ ~a~~~ 
N ~ O ~ ~ r-•1 V .~ ~ C N •.•~ •,.~ O 

p .~ ~ td ~ N ~ 4-1 O O '~ ~ r0 O 
4-~ O tll O -~ ~C V O ~ Rf V 

O V O~ C e p  ~~ Or1 ~.0 w 0 

~d u~ u~ O U? N O O ~ ~ ~ •~"~ 

N s..i 4! ~ ~ .~ O sa ~ O ~ 
Rf V ~ CT .~ O rp 4-a ~ ~ O W ~ 

O H O ~ p •~ N H ~ ~ 

O~ ~ O O ~+ O c~ V O Rf tT 
~ ~+ Rf ~ 3 a~ O • .~ H ~+ 't3 O ~ O 
~Z3 O O ~~ O~tn~cll N O•~~ ~ 
~ C ~ to N -~-~1 O ~ 4-I ~ r-I I;.L 
•r1 td N ~ O .Q N O G1 ~ ~ O d1 
.N r -I tT O t!1 -~ ~ ~ O G! f.r V 
N .~-~ .~ O -r1 UI •r1 -.~ r •,I ~ r1 .Q tT l~.~ ~ H 

.L2 ~ Rf ~ to s.~ r-1 U! to RS •~ O t!1 C!1 
~~-~ t1~0 G1 a1OOtT 41 ~~~ 
tnu1~~ rts~O~ O3oO ~~ O~ 

V s,-+ ~ p~ V td +~ •~ r•I ~ r-1 O ~ ~--i 
H C H~ .~ 0 0~ N O~ 
Ll~ N G1 ~ V1 ~ ''O C d1 ~ r-I ~ Gi O O r-~I Qt 
~.O~.O ~~00 ~O-~O :~•~3••-i0 
GQ +~ E-~ V pCl V Ri V H -~ 4~ O E-+ r--~ ~ 4-1 ~ 

N 
b I O ~ U1 N fV 

t!1 td ~ cd d1 .~ M 
~cnOt 03~ ~ ~ 
C1 to s.~ ~C O •~ Rf 

~ a~ .o o ~ ~ a V .-~ o ~ 
~p,3 ~-~~~ ~cnO O 

cn ~o O cn 3 ~ ~ cv O tr 

3c~~t~~ LOCO ~~~ O 
M•~~ R'fO.~ O~ ~ 

r-i O O N •~ O ~ ~ d! ~ N t!2 
•O Rf td ~ O ~ rtf ~ ~ ~ O ~ rtf 
ctS .O tT ''O .~-~ .:O cd O 4-t rt 3 
•~ .~.~ ~ RS O N .N O ~ O ~ 

~ ~ 
O~ 

~ ~ N ~"~ O ~~ C ~ 
~ N ► N .~.i ~ .~.i O to .a cd I~ 

~.r oo V u~ ~ a a~ ~ •~ ~ ~ s•+ ~ • 

p~ ~ N O a..i ~ ~ ~ ~ ~ ~ O td ~ O N 
NLTM~ O t1~0~+0 H O ~•~ O~ 

O O I ~ O •~ H~~ C7' n •'~ ~ •~ V 
•.-~ ~ O O 'L3 ~ ~ ~ .~ ~ ~ O ~ ~ 

~ ~ o o cn a ~ ~ a, ro a, a •~ a~ ~ 
o ~ .~ •~ a~ z ~ o o a~ ~ .~ ~ ~ .~ .~ 
~~~t1~V ~HOON cl1 to Hcd~ HV 

o
v

e
rf

lo
w

 

3 3 3 

O+ 

O 

H H O H 

O ~ ~ ~ ~ 
~ ~ ~ 

O 
~ 

~ o v -~ 
H H H a 
M M M M 

w 3 

V V 
H H 
~ ~ 

~ ~ 

a 
a 
M 
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BASIC ~+I~SSAGBS 

su
b

p
ro

g
ra

m
 

~ o as 
~ ~ ~ 

't3 td O .~ ~ ~ ~ 
H 

h 

~ 3  ~Oips~O k~''O 

O~ ~~R'30~ 
00~ 

O td .Q s.+ ~ ~ 

~ O C! O 
~ O 

W O~i 
~ O 

~ •~ H ~ U RS 

O .~ N tT RS O O O H

Q+ ~ N t!~ ~ O ~ ~ O 't1 

0 0 M 5•.~ O O cd ~ +~ 0 
UlRS OCl~ ~c~OU 

04-1 N ~ tT ~ O O 
O cn ~ O •~ O cn U cn 

~~~ a~.~ c~w~~ 
~°~~ ~~~~a; ~~w~ 
~ ~~ o o,•~ ~ a o 

~ .~., .~ cn o cn .Q ~ ~ a~ ~ 

4-1 RS d1 ~ .~ U N ~--i O d1 .~.~ N 
•rl ~ f.l d1 ~ ~ i.r •~-~1 i.l ~ H 

C! U O N~ O O H O~ O s•a 
~c~U ~O~•~rtf V•~~O 

O 
~ ~ ~ 
•~ s.~ O 

~, w O ~•+ 

~ ~ O ~ O O 
OQa .O~OU 

.,..~ 
~•~Oi OtnO 

a~ 

O 
4•d • 

~ d1 

~ O 
~ •~ 
~ ~ 
•~ ~ 

~ V 

a o, 
~ -~ 

•~ ~ 
d! 

O U 
~o 
Nw 
~~ 
o~ 
a, 
~~ 
~-i ~ 
[d ~ 
~ N 

d! 
~ ~ 

.S~ 

.~ .~Q ~~ 
~ O ~ ~ 
~ O O 

G1 O 

O ~ O 4a O t1~ ~ 
~ O C1 O O •~ t~! -.-~ 

~ O ~ ~ ~ N N ~~ ~ ~ 

3 ~ ~ O ~ ~ ~ ~ ~ O ~ 
•,~ ~ O 

~~ oa w a,a~w~ ~~ 
Sao, aoia ~ ~ii~~ ~~ 

O ~O U NONE 
30 

~ O ~ ~ _ ~ _ ~ 
~ cd O 

oc~n ~H~ b w•.~-~a,o w ~~+ 
~ cn •~ cn tr m ~ ~ .~ •~ ~ a~ 
s~ a c~ ~ o ry ~ ~ ~ ~ z ~ o 
~ ~ ~ Oa ~ ~ ~ 't3 U Rf td 
t12 V N G1 ~•+ •~•,1 UI p4 ~+ O O G1 ~ 
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SYSTBI~ AND MACRO-11 MESSAGES 
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SYSTEM 1,1~D 1~1~C1~0-11 1~ESS~GES 
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i RT-11 System 
I Message Manual 
t AA-5284B-TC 
i READER' S CONLMENTS 

I 
I 
I NOTE: This form is for document comments only. DIGITAL will 

i use comments submitted on this form at the company's 

t discretion. Problems with software should be reported 

I on a Software Performance Report (SPR) form. If you 
i require a written reply and are eligible to receive 
i one under SPR service, submit your comments on an SPR 

I form. 
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i Did you find errors in th~.s manual? If so, specify by page. 
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Did you find this manual understandable, usable, and well-organized? 
I ' Please make suggestions for improvement. I~ 
I •-
I N ._ 
I ~" 

I~ 
1~ 
. ~ 

.7
V 

h 

~ Is there sufficient documentation on associated system programs 
°" required for use of the software described in this manual? If not, 

what material is missing and where should it be placed? 

Please indicate the type of user/reader that you most nearly represent. 

Assembly language programmer 

[] Higher-level language programmer 

[] Occasional programmer (experienced) 

Q User with little programming experience 

Student programmer 

Non-programmer interested in computer concepts and capabilities 

Name Date 
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Street 

City State Zip Code 
or 

Country 
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