










































































































































































































































































































































































































































































































When the System Assembly Debugger (prompt = !) is entered 

The System Assembly Debugger is generally entered if: 

1. The user presses the <BREAK> key function for the 
terminal. 

2. A user has not properly logged off the terminal 
(via the OFF command). The "!" prompt may appear 
when the terminal is turned on again. 

3. During run-time, a program written in assembly code 
encounters an unrecoverable error. 

It is also known as the "System" Debugger since most system 
software is written in assembly code. 

The general format of an error message generated when the 
System Debugger is entered during run-time is: 

error message; Reg = nn. 
Abort @ fff.bbb 

For example: 

Forward Link Zero; Reg = 14 
Abort @ 165.1A7 

refers to the error "Forward Link Zero". The address 
register in the user Process' PCB (Primary Control Block) 
that was currently being used is "14". The system aborted at 
frame 165 (decimal); the byte offset was 1A7 (hex), which is 
423 in decimal. 

In case of an unrecoverable error, �~� this entire message 
�d�O�w�~�e�c�a�u�s�e� Ultimate Support needs the information for 
troubleshooting. 

To exit the Debugger and return to the TCL level, enter: 

END 

The program cannot be restarted from where it failed after 
you "END" the Debugger session. ENDing releases any 
secondary TCL levels which may be in effect for the line. 

To use the Assembly Debugger for program testing and 
diagnostics, the user account must have a SYS2 privilege 
level. In order to use the ">" and "»" commands, the 
account's user identification item in the SYSTEM dictionary 
must not have the Restart (R) option. The Assembly Debugger 
commands are covered in the Assembler Reference Manual. 
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5.3 MULTIPLE TCL LEVELS: ENTRANCE/EXIT COMMANDS 

Each terminal line may have stacked, multiple TCL levels. 
From the System Assembly Debugger (prompt = i), users may 
create secondary TCL levels. The WHERE command displays all 
TCL levels currently in effect for the line. 

The System Assembly Debugger contains several commands that 
allow entering and exiting from secondary TCL levels for 
program test purposes: 

>command 
» 
< 
« 
END 

The n>n command 

Execute TCL command from System Debugger 
Access next secondary TCL level 
Return to current TCL level 
Return~ to previous TCL level 
Return to first TCL level 

A TCL command may be executed from the Debugger by entering 
The n>n command 

A TCL command may be executed from the Debugger by entering 
the n>n followed by the command. For example: 

!>WHO 0 
o SYSPROG 

The n>n command creates a secondary TCL level, executes the 
TCL command in the secondary level, and exits by releasing 
the secondary level workspaces back to the Available Space 
pool. Control is returned back to the Debugger of the 
current TCL level. 

The n»n command 

A new secondary TCL level may be created without executing a 
command by entering only n»n. Figure A shows an example of 
a WHERE command executed at the first TCL level, followed by 
a <CTRL/BREAK> to get to the Debugger. 

For example: 

>WHERE 

000 0210 000400 
*003 0010 000460 

009 4030 000520 

6.094 
121.001 
170.047 

6.033 5.088 
121.074 <--------you are here 
170.07B 

> <--------------press <CTRL/BREAK> to get to 
System Debugger 

I 6.94 
!» <------------- enter the » command 

» <------------ you are at the new secondary TCL level 
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000 
*003 

009 

000 
*003 

09 

The 

»WHERE <-------- execute a WHERE command 

0210 000400 6.094 6.033 5.088 
0010 005B6A 121. 001 121.074 <--------you are here 

000460 1.0BD 6.094 6.033 5.088 <----
execution suspended 

4030 000520 170.047 170.07B 

» <--------------- press <CTRL/BREAK> again 
I 6.94 
1» <--------------- enter » command again 

» <----------- you are at ANOTHER secondary TCL level 

»WHERE <---------- execute a WHERE command 

0210 000400 6.094 6.033 5.088 
0010 005D7D 121. 001 121.074 <--------you are here 

005B6A 1.0BD 6.094 6.033 5.088 <----
execution suspended 

000460 1.0BD 6.094 6.033 5.088 <----
execution suspended 

4030 000520 170.047 170.07B 

"«" command 

The "«" command in the System Debugger brings the user to 
the previous TCL level, unless it is already at the first TCL 
level. If so, it is equivalent to the END command. The 
workspaces of the current TCL level are returned to the 
Available Space (Overflow) pool. 

continuing from the last example: 

» <------------ press <CTRL/BREAK> 
I 6.94 
1« <------------ enter the « command 

<------------ you have returned to the previous level 
1G <------------ to leave the System Debugger 
<CR> <--------- press <CR> to get the prompt 

» <----------- you are at a secondary TCL level, but 
which one? 

»WHERE 
000 0210 000400 

*003 0010 005B6A 
000460 

009 4030 000520 

System Management 

6.094 
121. 001 

1.0BD 

170.047 

6.033 
121.074 

6.094 

170.07B 
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5.088 
<--------you are here 

6.033 5.088 <----­
execution suspended 
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The END command 

The System Debugger END command brings the user out of the 
Debugger and back to the first TCL level. All secondary TCL 
levels are exited and all workspaces of secondary levels are 
released to the Available Space (Overflow) pool. 

continuing from the last example: 

» <------------ press <CTRL/BREAK> 
I 6.94 
!END <----------- enter the END command 

> <------------ now you are at the first TCL level 

>WHERE 
000 0210 000400 

*003 0010 000460 
009 4030 000520 

6.094 
121.001 
170.047 

6.033 5.088 
121.074 <--------you are here 
170.07B 

The "<" command 

The "<" command brings the user out of the System Debugger 
and back to the current TCL level. When the user is already 
at the first TCL level, this command is equivalent to the END 
command. 

This command is useful when the user is in the System 
Debugger and wants to return to the current TCL level. (Note 
that the END command brings the user back to the first TCL 
level. ) 

continuing with the same example: 

000 
*003 

009 

> <--------------press <CTRL/BREAK> to get to 
System Debugger 

I 6.94 
I»~ <------------- enter the » command 

» <------------ you are at the new secondary TCL level 

»WHERE <-------- execute a WHERE command 

0210 000400 6.094 6.033 5.088 
0010 005B6A 121. 001 121.074 <--------you are here 

000460 1.0BD 6.094 6.033 5.088 <----
execution suspended 

4030 000520 170.047 170.07B 

» <--------------- press <CTRL/BREAK> again 
I 6~94 

!< <--------------- enter the < command 
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» <----------- you are back to the same TeL level 

»WHERE <---------- execute a WHERE command 

000 0210 000400 6.094 6.033 5.088 
*003 0010 005B6A 121. 001 121.074 <--------you are here 

000460 1.0BD 6.094 6.033 5.088 <----
execution suspended 

009 4030 000520 170.047 170.07B 
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5.4 MULTIPLE TCL LEVELS: HANDLING TRANSFER OF INFORMATION 

Generally speaking, each TCL level is independent of any 
other TCL levels. Terminal characteristics, tape attachments 
and printer (SP-ASSIGN) assignments, however, are carried 
over between levels in both directions. Select lists created 
by EXECUTE statements can be used by a READNEXT statement in 
the same program. 

During program operation, each TCL level is independent of 
any other TCL levels. For example, a select-list produced by 
the SELECT command on a secondary TCL level is lost when that 
level is exited and hence cannot be carried back to the 
previous level. 

However, there are several exceptions: 

1. In a BASIC program, a select-list produced by an 
EXECUTE statement can be used by a READNEXT 
statement in the same program. For example: 

EXECUTE "SELECT MD 'ED'" 
10 READNEXT ID ELSE STOP 

PRINT ID 
GOTO 10 

will print one item-ide 

2. The terminal characteristics are carried over 
between levels in either direction. That is, when 
entering a new TCL level (either via the "»" 
command or the EXECUTE statement), the terminal 
characteristics are carried over to the new level. 
If any of the terminal characteristics are changed 
in the new secondary TCL level, the changes will be 
carried back to the previous level. 

Terminal characteristics include the following: 

All parameters changeable by the TERM command 
Echo on/off (changed by ECHO-ON/ECHO-OFF cmds.) 
X-on/off (changed by X-ON/X-OFF commands) 
All parameters changeable by SET-BAUD command 
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3. The SP-ASSIGNments are carried over between levels 
in either direction. That is, when entering a new 
TCL level (either via the "»" command or the 
EXECUTE statement), if the SP-ASSIGNments are 
changed in a secondary level the new assignments 
will be carried back to the previous level. 

4. The tape attachment is carried over between levels 
in either direction. That is, when entering a new 
TCL level (either via the n»" command or the 
EXECUTE statement), the tape attachment is carried 
over to the new level. If the tape attachment is 
changed in a secondary level, the new tape 
attachment will be carried back to the previous 
level. 

TERM command - terminal characteristics 

ECHO ON - echo characteristic on terminal 
ECHO OFF 

X-ON - communications protocol characteristic 
X-OFF 

SET-BAUD - baud rate and related parameters 

SP-ASSIGN - Spooler assignment for terminal 

T-ATT n - tape attachment 

SELECT - any select-list produced 
commands 

NOTE: All system level (TCL) commands are alphabetically 
listed and fully explained in the System Commands 
Guide. 

Figure A. Commands Carried Over Between Mulitple TCL Levels 
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5.5 HANDLING WORKSPACE ALLOCATION PROBLEMS 

User Process workspaces (at the first TCL level) are a set of 
contiguous, linked frames that are initialized by the system 
at coldstart or system-generation time. If the system cannot 
allocate or find workspaces for a Process during run-time, 
the currently executing program will terminate. 

The first TCL level of workspace is linked after a File­
restore, or it may be linked from TCL by use of the LINK-WS 
command. At File-restore time, the Spooler links the 
workspace for all the other lines, and no other user can log 
on the system while this linkage is taking place. The 
message: 

Linking workspace--wait 

will appear until the Spooler has finished the linkage. 

The starting FlO of the workspace may be computed as below: 

WSSTART = 1024 + (number of lines) * 32 

Each line has three (3) workspaces of one hundred and 
twenty-eight (128) contiguous frames. This is added to the 
PCB and following 31 frames for a total of 416 frames of 
workspace per user Process. 

The workspace may be linked on a live system using the 
LINK-WS command on the SYSPROG or SECURITY account. This may 
be done if it is suspected that the links of the additional 
workspace have been destroyed for some reason. 

As the linkage proceeds, the line-number of the process whose 
workspace is currently being linked is displayed on the 
terminal wh~re the LINK-WS command was entered. If the line 
is logged on, the message "On!" will be displayed, and the 
workspace is not relinked. 

The Spooler's workspace can only be relinked via a coldstart. 
However, internally, most of the Spooler's workspace is not 
used in a manner that can cause problems if its links are not 
correct. 

BASIC Run-time crash: Message "Not Enough Workspace" 

If a BASIC program aborts to the BASIC Debugger with the 
message "Not Enough Workspace", it is likely that the 
workspaces must be relinked on that line. The LINK-WS 
command relinks primary TCL level workspaces. 

Workspaces for all secondary TCL levels are obtained from the 
Available Space pool (Overflow). The workspaces for the 
primary TCL levels on all terminal lines are built at system 
boot time and are never released to the Available Space pool. 
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When a secondary TCL level is no longer needed, its 
workspaces are returned to a separate Secondary Level 
Overflow table. The secondary Overflow table frames are kept 
initialized and ready for later use, as needed. 

If at any time regular Overflow frames are needed and there 
are not enough frames in the Available Space pool, then 
frames from the Secondary Level Overflow table are taken back 
to the regular Overflow table. The frames are returned, 416 
at a time (the workspace size for one secondary TCL level), 
until the required number of frames is available. 

The POVF command displays the number of frames in both the 
primary and secondary overflow tables (see Figure A). 
Secondary overflow, if any, is indicated in the right-hand 
side of the first display line. The starting FlO of the 
secondary overflow table is printed, followed by the number 
of frames in the table in parentheses. 

NOTE: 

>POVF 

If workspace has become damaged or unlinked, use 
the LINK-WS command to relink the primary 
workspace. (See the LINK-WS command, listed 
alphabetically in the System Commands Guide.) 

416) 
23488-131167 

5184 ( 
107720 

TOTAL NUMBER OF CONTIGUOUS FRAMES: 107720 

Figure A. POVF Display of Overflow Table Frames 
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5.6 INITIALIZING WORKS PACES FOR SECONDARY TCL LEVELS 

The :TASKINIT command can be used to obtain and initialize 
workspaces for TCL levels beyond the primary workspaces, 
which are linked automatically at system boot time. 

When secondary workspaces are needed by a user Process, these 
frames must be available in the secondary Overflow pool. If 
they are not, it will require extra time to obtain and 
initialize the workspaces from the primary Overflow table. 

The :TASKINIT command may be used to obtain and initialize 
extra TCL workspaces for future use, and reserve them in the 
secondary Overflow pool. The size of workspaces for one TCL 
level is 416 frames. 

The general format is: 

:TASKINIT {levels} {(C)} 

The optional levels specifies the number of TCL levels to 
obtain and initialize workspaces for. If levels is omitted, 
the command displays the number of levels currently 
initialized. If there are already enough workspaces in the 
secondary Overflow table for that number of TCL levels, the 
command takes no action; otherwise, additional workspaces are 
obtained and initialized. . 

The ICI option causes the system to check all existing 
secondary levels to see if they are properly linked. If any 
level is found unusable, it is discarded but the frames used 
by that level are not returned to the Overflow table. 

To make sure that additional workspaces are available when 
needed by secondary TCL levels, you may wish to include the 
: TASKINIT command in your USER-COLO-START proc (in SYSPROG"I s 
DICT SYSPROG-PL file). 

NOTE: 

>POVF 

For additional details about the :TASKINIT command, 
see the System Commands Guide. 

416) 
23488-131167 

5184 ( 
107720 

TOTAL NUMBER OF CONTIGUOUS FRAMES: 107720 

Figure A. POVF Display of Overflow Table Frames 
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5.7 THE EFFECT OF NEW STANDARDS ON DATA FI.LE UPDATES 

Beginning with the Ultimate system release level RIO*130, the 
updating of files, dictionaries, and programs conforms to new 
standards. The first four attributes of file definition 
items (D-pointers), object code pointer items (CC-pointers), 
and saved list pointer items (CL-pointers), cannot be created 
or modified by ordinary file-updating software such as BASIC 
or the Editor. Users should be familiar with these new 
standards and their effect on the data base. 

With RIO*130, the updating of file definition (D) items was 
restricted to the CREATE-ACCOUNT, CREATE-FILE, and File­
restore programs. The CREATE-FILE and CREATE-ACCOUNT 
software (and their synonyms, UPDATE-FILE and UPDATE-ACCOUNT) 
allows updates to existing file definition items, but it does 
not allow adjustments to the base, modulo and separation 
values. (Reallocation parameters can, however, be specified 
so that the modulo or separation will be changed at the next 
File-restore.) 

The updating of cataloged BASIC items is restricted to the 
BASIC compiler, and the creating of pointer items is 
restricted to the SAVE-LISTjEDIT-LIST program. 

The Editor is allowed to modify file definition, cataloged, 
and pointer items with the exception of the first four 
attributes, which contain the item type code, base, modulo, 
and separation. 

The format of File-Save and Account-Save tapes is the same as 
in releases prior to RIO*130. Passwords and file access 
codes (retrieval and update locks), however, are handled 
differently. Thus, they may require some manual conversion 
when brought from one system to another. 

Sometimes, also, a user wants to remove a file 
integrity is questionable, but doesn't want to 
integrity of the rest of the system data base. 
question can be deleted from the Editor. 

when its 
affect the 

The D item in 
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If a program is having problems accessing a file that should 
be in the data base, the user should make sure that the file 
access codes are in the proper format. The UPDATE-FILE and 
UPDATE-ACCOUNT commands, or the Editor, could be used to 
verify these codes. 

NOTE: sections 5.8 and 5.9 discuss error handling 
procedures for parity and group format errors 
encountered during a File-restore. 

File Access Problems Due to Group and Item Locks 

The system group lock table contains 368 entries; the item 
lock table allows for 408 entries. Group locks are used by 
system software to prevent more than one user Process at a 
time from modifying a group (as during a BASIC WRITE 
statement). Item locks are available to control access to 
items (via the BASIC READU, READVU, and MATREADU statements) 
which are subsequently modified. If a file contains no more 
than one item per group, there is no practical difference 
between locking an item and locking a group. with several 
items per group, however, it is possible for different user 
Processes to lock different items within the same group. 

Updating any item in a group requires locking the group 
during the actual update. Also, item locks are not unique to 
each item; a hash value derived from the item-id is used to 
retrieve a lock from a pool of available item locks for a 
particular item. It is possible for more than one item in a 
group to generate the same hash value. In that case, the 
first item would be granted the lock and the others would be 
forced to wait. (The LIST-LOCKS command may be used to 
monitor this situation.) . 

Also see section 5.10, TROUBLESHOOTING THE RESTORED SYSTEM 
AND DATA BASE, for a summary of system (TCL) commands that 
can be used to verify the system software and perform 
different types of analysis on the data base. 
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5.8 RESOLVING PROBLEMS WITH FILE RESTORES: PARITY ERRORS 

If parity errors or other errors mar the FILES section of a 
FILE-SAVE tape, some data may be lost. The File-restore will 
continue, but operator assistance may be needed. 

If errors occur in a File-restore, a possible cause is that a 
faulty reallocation has taken place. A file can be allocated 
incorrectly if, for example, too small a modulo is used, thus 
causing data to be lost on the restore. The cause of using 
the faulty modulo may not be due to human error but to a 
parity error in reading the tape, or perhaps a hardware or 
software error when the tape was created. 

Parity Error Recovery Procedure 

If a parity error is detected on a file restore, the prompt: 

Parity error! 
(A}ccept/(R}etry/(Q}uit? 

will be printed. Entering 'A' will cause the data block to be 
accepted as it is from tape without data correction. The 
specific item and file affected cannot be determined except 
as can be judged by the tape position, and the current set of 
files which have not been completed. 

Recovery From Destroyed Pointers 

If tape information identifying a file is destroyed, it may 
be impossible for the restore to create that file and 
subsequent files in the right order. The message: 

Err "D" segment 
@fff.ddd 
Level (l-3)?' 

will be printed. The "fff.ddd" number gives the frame and hex 
displacement of the software location at which the error was 
detected. The operator must advise the Restore software as to 
the appropriate action. Each "level" takes a different path: 

1. Search for and continue the restore with the next 
account on tape, 

2. Search for the next dictionary file on tape, or 

3. Search for the next data file on tape. 

The response requires the operator's judgment as to the 
positioning of files on the tape and the total situation. 
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5.9 PROCEDURES FOR GROUP FORMAT ERRORS (GFEs) 

A group format error (GFE) may occur when either reading or 
writing an item from/to disk. The GFE indicates that the 
group (bucket) in which the item is located has been 
incorrectly or incompletely updated. Some or all of the data 
in that group may be destroyed or erroneous. The frames in 
that group must be corrected in order to restore data base 
integrity. 

The term "group" in a file is used to specify one "bucket" of 
storage. A file is made up of a collection of groups; the 
modulo specifies the number of groups in the file. 

Disk file storage is handled by a "hashing algorithm." The 
hashing algorithm uses the specified item-id to decide which 
group the item belongs in. The file retrieval or storage 
routine then searches that group for the specified item. The 
hashing algorithm may be thought of as dividing the item-id 
by the modulo in order to obtain the remainder. This 
remainder is then the 'group number', and specifies the group 
which is to be searched. Within each group the items are 
stored physically end to end. The logical end of a group is 
indicated by a segment mark following the segment mark at the 
end of the last item in the group. An empty group has a 
segment mark in the first data byte of the group. 

Each item is made up of a key, a count field, and the data. 
The Ultimate system has conventionally used the term 
'item-id' in place of the term 'key'. The item-id is the key 
which is used to look up the location of the item. 

The count field exists only in a file representation of the 
item. Its value is a 16-bit binary number, such that the 
high-order bit is zero, represented in the file in ASCII 
hexadecimal notation, and as such takes up four bytes of 
storage. It immediately precedes the item-id in the file. 
If the item in question is the first item in the group, the 
count field starts in the first data byte in the frame. If 
the item is not the first item in the group, then the count 
field starts at the first byte after the termination mark of 
the last item. The count field is used as a pointer to the 
end of the item. The end of the item must be an attribute 
mark followed by a segment mark. If the count field does not 
point to this pattern, there is a group format error, and the 
group format error handler will be entered. 

Group Format Errors: Temporary or Permanent? 

A group format error may be either temporary (soft) or 
permanent (hard). Temporary group format errors will be 
encountered if another Process is writing an item into the 
group at the same time that you are trying to read an item in 
the group. The read without update routines, notably RECALL, 
RUNOFF, and PROC, do not check the group or item locks which 
are set by the update routine. 
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The system may catch the group in a temporary state in which 
the end of an item has moved, for example, but the count 
field has not yet been corrected. This condition appears as 
a group format error to the read routines. In cases like 
this, the read software will first re-execute the read after 
setting the appropriate locks (after the update routine has 
released them). Then, if no errors are detected, the locks 
will be released and the read will be considered error-free. 

otherwise, a permanent group format error has been 
encountered, and a message is displayed on your terminal. 

Permanent Group Format Errors 

A permanent group format error is sensed if the count field 
does not point to a segment mark. This may occur if the count 
or the data at the end of the item is wrong. 

The count field is definitely wrong if any or all of the four 
digits which make up the count field are not ASCII 
hexadecimal digits, which are X'30' - X'39' (corresponding to 
0-9), or X'41' - X'46' (corresponding to A-F). 

The end of item data may be wrong if the count field contains 
the wrong ASCII hexadecimal digits, or if the end of item 
data itself is incorrect. 

The end of item data may be incorrect in several ways. If 
the item is contained within a single frame, then the same 
errors that apply to the count field will apply to the end of 
item data. 

If a single item is stored across (continued past) a frame 
boundary, certain other situations may occur. If a user was 
in the process of updating an item, to the extent that the 
first frame containing the item was written to disk, but that 
the last frame was not written when the program was 
interrupted by something like a cold start, then a group 
format error will occur. If the overflow handler becomes 
confused, the frames attached to a group may be acquired by 
another data file or by a print (Spooler) file. 

The DUMP command may be used to look at the contents 
(including link fields) of the affected frames. The 
difference between a data file and a print file frame should 
be obvious on inspection: Print files do not normally 
contain attribute or value marks and data files do not 
normally contain carriage-return, line-feed sequences. If the 
damaged frame is the result of an incomplete update, then the 
difficulty is localized. Repair of this group will usually 
attend to the matter. (The System Assembly Debugger or the 
FIX-FILE-ERRORS command should be used.) 

If the damage appears to be due to co-ownership of the frame, 
the problem may be greater. In this case it is best to leave 
the frame with the frame to which it has a back-link, 
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presuming that the data is consistent in that chain. Then, 
using the Assembly Debugger, cut the forward link in the 
spurious chain and terminate the group. 

A file's "primary space" is the initial storage area 
prescribed by the modulo and separation values; for example, 
a file with mod/sep values of 2,1 would have 2 frames of 
primary filespace. In the case where print file data has 
been written into the primary space, it is probably bestcto 
recreate the file and selectively restore (SEL-RESTORE 
command) it. The old file pointer should be deleted using the 
Editor. Do not use the DELETE-FILE command on the old file, 
because this may cause further group format errors. 

Recovery from Group Format Errors 

Figure A shows a proc that may be used to display GFEs logged 
in the STAT-FILE. 

The recovery strategy is to identify the file affected and do 
a SEL-RESTORE on the file. It is best to do this as soon 
after the group format error is noticed as possible. Figure A 
shows a PRoe that can be used to display GFEs on disk, 
grouped by user account. If you are trying to recover items 
that may not be saved on tape, then the FIX-FILE-ERRORS 
command might be of some help. 

In this context, note that the organization of file-save 
tapes written by the Ultimate system puts an end-of-file mark 
at the end of each account, and a tape label at the beginning 
of each account. This means that the reel upon which the 
needed file starts may be mounted, rather than starting at 
the beginning of the tape. If the beginning of the required 
reel occurs in the middle of the desired account, do a 
SEL-RESTORE command with the 'A' option. 

For additional information about using the Assembly Debugger 
as well as technical details about frame formats and link 
fields, please see the Ultimate Assembler Manual. 
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DISPLAY-GFES 
001 PQ 
002 C 
003 T C 
004 0 
005 OGFE REPORT IN PROGRESS 
006 0 
007 C DISPLAYS INFORMATION REQUIRED TO WORK ON GFES 
008 C 
009 HSORT STAT-FILE WITH ERRORS > "0" BY USER BY NAME 
010 H X NAME BMS 
011 H TOTAL GFE TOTAL PT.ERR TOTAL OBJ.ERR 
012 H GRAND-TOTAL "TOTAL NUMBER OF ERRORS IS: 'u'" 
013 H HEADING "GROUP FORMAT ERRORS DISPLAY 'TL'" ID-SUPP 
014 P 
015 0 
016 IF E = 401 OTHERE ARE NO GFE'S .... 
017 0 
018 0 PRESS <CR> TO CONTINUE + 
019 IN 

Figure A. PROC Stored as Item 'DISPLAY-GFES' 
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5.10 TROUBLESHOOTING THE RESTORED SYSTEM AND DATA BASE 

If a restored Ultimate system seems to be faulty, a number of 
system commands are available to verify the system software 
and perform different types of analysis on the data base. 

When problems are encountered in File-restores, often the 
symptoms are either parity errors, group format errors, or 
both (see Sections 5.8 and 5.9 for error handling 
procedures). 

In addition, Figure A summarizes a number of system (TeL) 
level commands that may be used to troubleshoot system and 
data base problems. If a~ditional assistance is needed, call 
the Ultimate Support group. 
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Command 

CHECK-SUM 

DUMP 

FIX-FILE-ERRORS 

GROUP 

HASH-TEST 

ISTAT 

ITEM 

MVERIFY 

POVF 

VERIFY-SYSTEM 

operation 

Verify the checksum of file items to 
determine if data in a file has been 
changed. 

Display the format of data in a frame or 
group of frames. 

Determine the nature of group format 
errors and correct them, if possible. 

Display the base FID of each group in a 
specified file, plus every item-id in the 
group and its character count. 

Produce a file hashing histogram on the 
basis of a specified test modulo. 

Produce a file hashing histogram for 
specified file items. This shows the 
structure of the file and its items, as 
well as other statistics. 

Display the base FID of the group into 
which a specified item-id hashes, plus 
every item-id in that group and its 
character count. 

Verify assembly language object code. 

Display the Available Space (Overflow) 
pool of contiguous and linked frames. 

Verify assembly object code in system 
software. 

NOTE: All system level (TCL) commands are alphabetically 
listed and fully explained in the System Commands Guide. 

Figure A. System and Data Base Troubleshooting Commands 
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5.11 SUMMARY OF SYSTEM UTILITY COMMANDS 

A number of Ultimate system utility programs are available to 
assist in program debugging, resolve system problems, or to 
perform special user functions such as arithmetic or number 
conversion. These programs are executed from the TCL level 
as system commands. 

In order to use a system utility command, the system must be 
at the TCL level, with the following prompt: 

> 

displayed on the terminal. 

The system utility commands can be grouped by the type of 
service they provide. Figure A summarizes some utility 
commands used primarily for system management, debugging and 
troubleshooting. Figure B summarizes some utility commands 
used primarily by user accounts in day-to-day operations. 

All system commands are alphabetically listed and fully 
detailed in the System Commands Guide. 

Command 

LOCK-FRAME 

UNLOCK-FRAME 

LIST-LOCKS 

. 
CLEAR-BASIC-LOCKS 

SET-TIME 

SET-DATE 

SET-LPTR 

PRINTRONIX 

(continued) 

Operation 

Lock a frame in memory. 

Unlock a previously locked frame. 

Display any BASIC group and/or item locks 
in effect . 

Clear the BASIC Lock Table. These 48 
locks are manipulated with LOCK and 
UNLOCK statements; they are not group or 
item locks. 

Set system time. 

Set system date. 

Set line length and depth for line 
printer. 

Set the number of lines in a form for 
Printronix printers. 

Figure A. Some System Utility (TCL) Commands 
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Command 

:INIT-SYSTEM 

:RESTARTLINE 

: TRAP 
: UN TRAP 

operation 

System manager only. Clears all locks, 
including group, item, BASIC, and other 
system locks. 

System Manager only. Restarts specified 
line with the Logon prompt. 

System debugging tool. Set trap bit. 
Unset trap bit. 

:ZLINKED Zero out the chained link of Available 
Space (Overflow) frames. 

:SET-MAX-LINES Limit number of lines that can be logged 
onto system. 

LIST-SYSTEM-ERRORS List disk errors. 

LOOP-ON Re-execute specified TCL command in a 
loop. Exit only via System Debugger. 

REV Display the current release of the system 

SET-BAUD Set the baud rate and other 
characteristics for a line. 

SET-PRIO Display priority on specified line. 

ECHO-ON Allow or suppress display of keyboard 
ECHO-OFF input onto screen. 

BREAK-KEY-ON Allow or suppress the BREAK key function. 
BREAK-KEY-OFF 

LINK-WS Link workspace for one or more user 
Processes. 

DUMP Display the specified frame or group. 

POVF Display the Overflow pool of frames. 

WHO Display the current line and account. 

WHAT Display the system configuration. 

WHERE Display the terminal lines being used. 

Figure A (cont.) Some System Utility (TCL) Commands 
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Command Operation 

CHARGES Print computer usage since logon. 

CHARGE-TO Assign logon charges to another account. 

ADDD Add decimal numbers. 

ADDX Add hexadecimal numbers. 

DIVD Divide decimal numbers. 

DIVX Divide hexadecimal numbers. 

DTX Convert decimal number to hexadecimal. 

MULD Multiply decimal numbers. 

MULX Multiply hexadecimal numbers. 

SUBD Subtract decimal numbers. 

SUBX Subtract hexadecimal numbers. 

XTD Convert hexadecimal number to decimal. 

RTD Convert number in specified radix to 
decimal. 

DTR Convert decimal number to equivalent 
value in specified radix. 

DELETE Delete a file item. 

SET-FILE Set up a synonym file definition item. 

EXCHANGE Reverse (exchange) two item-ids. 

SEARCH Search an item for a specified string. 

Figure B. Some User Utility (TCL) Commands 
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5.12 SYSTEM ERROR REPORTING AND INTERPRETATION 

various errors detected by the system during on-line 
operation are logged in the SYSTEM-ERRORS file. Each type of 
error is described in this section. A report of these errors 
can be generated by entering a LIST-SYSTEM-ERRORS command 
from TCL on the SYSPROG account. 

NOTE: The occurrence of certain types of errors on an 
occasional basis is acceptable. 

To list the current contents of the SYSTEM-ERRORS file: 

1) Logon to SYSPROG. 
2) At SYSPROG main menu - press the carriage return. 
3) At TCL (> prompt) - enter the LIST-SYSTEM-ERRORS 

command and press the carriage return. 

>LIST-SYSTEM-ERRORS <CR> 

To the Printer (Y/N) ?Y <CR> An answer of 'Y' will 
route listing to the printer; otherwise it will 
print on the CRT. 

System Error listing explanation (Y/N) ?Y <CR> An 
answer of 'Y' will print this section (5.12). 

The System errors report is broken down into four unique 
sections. The SYSTEM-ERRORS file logs: 

1) disk errors, 
2) EDAC corrected memory errors detected by the disk 

controller, 
3) EDAC corrected memory errors detected by the CP, 
4) illegal MLCP channel errors detected by the Monitor. 

Disk Errors 

Disk errors are logged when a disk error status is detected 
by the Ultimate on-line Monitor. Both recovered and 
non-recovered errors are logged. 

A recovered error occurs when the disk controller issues an 
I/O command to the disk drive and an error status is 
returned. The system will retry the disk operation a number 
of times. This type of error may occur occasionally under 
normal operation of the system and is not considered a 
problem. Only when the frequency of this type of error 
increases is there need for concern. 

A non-recovered error occurs after the system has retried the 
disk operation a number of times without success. The on-line 
Monitor will then re-issue the command to perform the I/O to 
the disk. The system will continue to retry the disk 
operation until it has been completed successfully. In other 
words, bad data on the disk will never be accepted by the 
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system. 

Information Reported in Disk Errors 

The following is the layout of the SYSTEM-ERRORS listing at 
the terminal: 

TIME 

11:54:20 

DATE STAT 
1 

03/30/83 9000 

STAT 
2 

0001 

CHAN DRIVE 
# # 

0640 00 

v 

PLATTER CYL HD SEC 
SELECT (IN DECIMAL) 
BIT 
163 4 

v 
Honeywell status word 1 
DEC-based system 

Honeywell channel # or 
DEC-based system drive 

drive status 
v 

Honeywell status word 2 or 
DEC-based system error status 

Each column reports the following: 

TIME = The time of each error, in military format 

DATE = The date of each error 

STAT1 = is status word one on Honeywell-Based systems (i.e., 
the first status word reported by the disk controller); on 
DEC-Based systems, STAT1 shows the drive status word 

STAT2 = is status word two on Honeywell-Based systems (i.e., 
the second status word reported by the disk controller); on 
DEC-Based systems, STAT2 is the error status word 

CHAN# = On Honeywell-Based systems, this is the channel 
address of the disk drive with an error (note that reads and 
writes are performed on different channels in the same drive, 
i.e., channel 600 = read; channel 640 = write); on DEC-Based 
systems, CHAN# shows the control status word 

DRIVE# = Logical drive number of the disk drive with error 

PLATTER SELECT BIT = Used with CMD disk drive to determine if 
an operation is on a fixed or removable platter. Bit=l for 
fixed disk. 

CYL = Cylinder number in decimal 

HD = Head number in decimal 

SEC = Sector number in decimal 
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The following additional information is also given if the 
report is routed to the printer. (These columns are appended 
on the printed report, after the columns shown above.) 

READ OUTPUT TASK FRAME SECTOR MEMORY 
CONFIG WD CONFIG WD WORD ID ID WRDADDR 

A B A B (DEC. ) (IN HEX) 

0244 0528 0244 0520 A900 352787 02440500 1FFOO 
0244 0528 0244 0520 A900 352787 02440500 24900 
0244 0528 0244 0520 A900 352784 02440500 36COO 
028D 0000 028D 0000 A900 396992 00000000 2D400 
0244 0528 0244 0520 A900 352787 02440500 26200 
0248 0528 0248 0520 A900 355216 02480500 1E300 

These columns report the following: 

READ CONFIG WD A = Read configuration word A - configuration 
word returned from the disk controller including platter 
select bit. 

READ CONFIG WD B = Read configuration word B - configuration 
word returned from the disk controller 

OUTPUT CONFIG WD A = Output configuration word A -
configuration word sent to the disk controller without 
platter select bit 

OUTPUT CONFIG WD B = Output configuration word B -
configuration word sent to the disk controller 

TASK WORD = Task issued to the disk controller 

FRAME ID = Frame identification number in decimal 

SECTOR ID = Sector identification 

MEMORY WRDADDR = Memory word address of data transfer, 
especially significant with EDAC recovered errors. This 
information can be used to determine which memory board is 
generating EDAC errors. (Honeywell-based systems only.) 

Interpretation of Disk Errors 

Interpreting the meaning of disk errors can somtimes be 
complex, but there are some general trends that you can look 
for in the error log that will help you to interpret the disk 
problem you are having. 

The first trend to look for is consistency of cylinder 
numbers. When the cylinder numbers are the same and the heads 
are the same this is usually an indication of a media or disk 
pack problem. Formatting the pack and/or manually assigning 
that cylinder as defective will resolve this type of problem. 
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On Honeywell-based systems, the AD-ALT command in the 
Diagnostics Monitor can also be used to assign an alternate 
track without formatting and restoring. 

If the cylinder numbers are random, check if the head numbers 
are the same. If so, this indicates a possible weak head in 
the disk drive and a service call will be necessary. 

Another trend to look for is consistency in the times at 
which the errors occur. If several errors are encountered at 
the same time every day, you may be experiencing some power 
problems due to local electrical loads in your a~ea. Caution 
should be taken when looking at and interpreting this trend. 
The times of the error may be consistent from day to day 
simply because you do a file-save at the same time every day, 
etc. 

If the data associated with the errors are random, diagnosing 
the problem becomes more complex. Generally, service would 
be necessary and the problem could be anywhere in the disk 
sUb-system. The disk sUb-system includes the disk 
controller, disk cables, and the physical drive (both 
mechanical and electronic). The status words now become 
helpful. To interpret the status words, the hexadecimal 
numbers must be broken down into binary and correlated to the 
following tables. 

Disk status Words on Honeywell-based Systems 

status word #1 on Honeywell-based systems: 

Bit # Description Bit # Description 

0 Device Ready 8 Missing Clock Pulse 
1 Attention 9 Successful Recovery 
2 OverrunjUnderrun A Not Used 
3 Device Fault B Not Used 
4 Read Error C Corrected Memory Error 
5 Illegal Seek D Nonexistent Resource 
6 Missing Data Syne E Bus Parity Error 
7 Unsuccessful Search F Uncorrected Memory Error 

status Word #2 on Honeywell-Based systems 

Bit # Description Bit # Description 

0 Corrected Read Error 8 No Head Select 
1 Successful Retry 9 write Fault 
2 OverrunjUnderrun Recovery A write or Read Off 

Cylinder 
3 RFU (Reserved for B write and Read Fault 
4 RFU Future Use) C Voltage Fault 
5 RFU D Head Select Fault 
6 RFU E Seek Error 
7 RFU F write Protected 
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For example (on Honeywell-based systems): 

STAT1 8040 1000 0000 0100 0000 -
Device Ready, Successful Recovery 

STAT2 8000 1000 0000 0000 0000 -
Corrected· Read Error 

Disk Status Words on DEC-based Systems 

NOTE: On DEC-based systems, bit 00 is the least 
significant bit and bit 15 is the most significant 
bit. In other words, the bit layout is: 

DEC-BASED SYSTEM BIT LAYOUT 

I 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 I 

DEC systems may be configured with RK06 or RP02 disk drives. The 
bit usage for RP02 disk drives is the following: 

bit DRIVE STATUS 
(STAT1) 

bit ERROR STATUS 
(STAT2) 

bit CONTROL STATUS 
(CHAN#) 

00 
01 
02 
03 
04 

Attention bits 
" 
" 
" 
" 

" 
" 
" 
" 

" 
" 
" 
" 

00 
01 
02 
03 
04 

05 " "" 05 
06 " "" 06 
07 " "" 07 
08 Write protect 08 
09 Drive fault 09 
10 Seek underway 10 
11 Seek error 11 
12 Always zero 12 
13 Select unit RP03 13 

if set 
14 Unit selected 14 
15 unit ready 15 

disk error 00 
Overflow error 01 
Non-existent memory 02 
Write check error 03 
Always zero 04 

Checksum error 05 
Always zero 06 
"" 07 
"" 08 

Not used 09 
Program error 10 
Nonexistent sector 11 
Always zero 12 
Seek error or non- 13 
existent cylinder 
File unsafe 14 
Write protect error 15 

Go 
Command bits 

" " 
" " 

Memory extended 
address 

" " 
Interrupt on 
Ready 
Device select 

" " 
" " 

Header 
Always zero 
Attn. interrupt 
enable 
Hard error 
Error 

For example (on DEC-based systems): 

DRIVE STATUS COOO - unit ready; unit selected 
ERROR STATUS 0800 - seek error 
CONTROL STATUS C084 - error; hard error; ready; command bit 

The bit usage on RK06 disk drives is the following: 
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bit DRIVE STATUS bit ERROR STATUS bit CONTROL STATUS 
(STAT1) (STAT2) (CHAN#) 

00 Always one 00 Illegal function 00 Drive select 
01 Always zero 01 Seek incomplete 01 Drive select 
02 " " 02 Always zero 02 Drive select 
03 Drive fault 03 " " 03 Always zero 
04 Always zero 04 Zero or format 04 Inhibit bus 

error address 
05 Seek error 05 Drive type error 05 System clear 
06 Volume valid; 06 Hard ECC error 06 Input ready; 

or drive select always zero 
07 Drive ready 07 Bad sector error 07 Output ready 

(always zero) 
08 RK06/07 08 Header read error 08 Always zero 
09 Always zero 09 Cylinder overflow 09 Zero or Mul-

tiple Drives 
10 " " 10 Invalid disk addr. 10 Program error 
11 write protect 11 write protect 11 Nonexistent 

error memory 
12 Always zero 12 Always zero 12 Nonexistent 

drive 
13 Zero or posi- 13 operation 13 Always zero 

tioning in prog. incomplete 
14 Current drive 14 Drive unsafe 14 write check 

attention or error 
seek complete 

15 Always one 15 Data check 15 Always zero 

EDAC Corrected Memory Error Detected by Disk Controller 
(Honeywell-based systems only. ) 

EDAC is short for Error Detection And Correction. This 
feature was added to the newer and faster MOS memory to 
enhance system reliability. EDAC will correct a one bit 
failure in memory. When this type of memory error occurs, 
the integrity of your data is maintained and your system will 
continue to operate without problems. An EDAC error may be 
detected by the disk controller during disk write operations 
when data is being transfered from main memory to the disk. 

Information Reported in EDAC Errors Detected by Disk 

TIME = The time of each error is reported in military format 

DATE = The date of each error is reported 

STAT1 = Status word one, is the first status word reported by 
the disk controller 

STAT2 = Status word two, is the second status word reported 
by the disk controller 
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WRDADDR = Memory word address of data transfer. This 
information can be used to determine which memory board is 
generating EDAC errors. 

Interpretation of EDAC Errors Detected by Disk 

An occasional EDAC corrected memory error is an expected 
result of normal system operation. If the number of EDAC 
errors begins to increase, generally service is warranted. 
Data integrity is not affected by these errors, but any 
sUbstantial increase in the number of errors should be 
reported to the Ultimate Support Group. 

EDAC Corrected Memory Error Detected by CPU 

An EDAC error may be detected by the CPU during normal 
operations of the system. As the errors are detected, a 
counter is incremented. Approximately every hour, this 
counter is interrogated and if changed the increment is 
logged in the SYSTEM-ERRORS file. 

Information Reported in EDAC Errors Detected by CPU 

TIME = The time of each error, in military format 

DATE = The date of each error 

# OF ERRORS = Number of errors detected 

Interpretation of EDAC Errors Detected by CPU 

An occasional EDAC corrected memory error is an expected 
result of normal system operation. If the number of EDAC 
errors begins to increase, generally service is warranted. 
Data integrity is not affected by these errors, but any 
sUbstantial increase in the number of errors should be 
reported to the Ultimate Support Group. 

Illegal MLCP Channel Errors 

On Honeywell-based systems, whenever an I/O operation needs 
to be done on a terminal line, the Kernel (Monitor) issues 
the appropriate instructions to the particular MLCP channel 
and waits for response from the channel. If the device 
responds that it did not interrupt and does not need to input 
or output or break, the Monitor reports an illegal MLCP 
channel error. This type of error may indicate an excessive 
amount of noise being generated by the terminal. These 
errors are logged in the SYSTEM-ERRORS file for Support 
personnel to investigate. 
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Information Reported in MLCP Channel Errors 

The following is the layout of the LIST-SYSTEM-ERRORS listing 
of MLCP errors at the terminal: 

TIME DATE STAT STAT CHAN DRIVE PLATTER CYL HD SEC 
1 2 # # SELECT (IN DECIMAL) 

BIT 
11:54:20 03/30/86 23 RC 1400 00 1 6 3 4 

v v 
Honeywell status word 1 
DEC-based system 

Honeywell channel # or 
DEC-based system drive 

drive status 
v 

Honeywell status word 2 or 
DEC-based system error status 

TIME = The time of each error is reported in military format 

DATE = The date of each error 

STAT 1 (or INT LEVEL) in Hex = Hardware Interrupt Level, 
usually X'0023'. 

STAT 2 (or TRAN OR RECV) = error on Transmitter channel (TR) 
or Receiver channel (RC) 

CHANNEL NUMBER = the MLCP channel number 

The following information is for the Ultimate Support Group 
and is reported only if the LIST-SYSTEM-ERRORS report is sent 
to a printer. 

CCB BIT MAP 
STAT 00-15 16-31 32-47 48-63 64-79 80-95 96-111 112-127 

0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 

These columns report the following: 

CCB STAT = CCB Status 

BIT MAP = Bit map of CCB status 
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Interpretation of MLCP Channel Errors 

There is a high probability that the MLCP control board on 
the CHANNEL NUMBER is generating an excessive amount of 
noise. possible causes are: 

(1) A cable does not conform to the Ultimate cabling 
specification. Consult the appropriate Tech Memo 
and check all the cables on that MLCP 8-way or 
16-way. 

(2) Bad MLCP control board. Either one or more 
"daughter" boards or the mother board is not 
functioning. 
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NOTES 
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APPENDIX A 

SYSTEM ERROR MESSAGES 

The master list of Ultimate system error and informational 
messages is found in the ERRMSG file on the SYSPROG account. 
These messages are displayed by various system software, and 
have no standard numbering system or display format. Many 
messages do, however, fall into general categories, and many 
are displayed with an identifying number. 

The table below summarizes the general message categories in 
message number order (which is also the item-id order) for 
easier user reference. Messages displayed without numbers 
are also included (in item-id order). Displayed message 
numbers are enclosed in square brackets (e.g., [89]), while 
message numbers not displayed are shown with no brackets 
(e.g., 2). 

A full listing of all entries in the ERMSG file follows the 
summary tables. 

In addition, messages associated with asynchronous and 
bisynchrous communications are explained in Appendix c. 
Messages associated with specific system software such as the 
EDITOR or BASIC are listed and explained in the appropriate 
user manual. 

Message Type and/or 
Associated Software 

RECALL and other system 
command entry errors 

Bisync command processing errors 

RECALL command entry errors 

System command entry errors 

System Assembler errors 

EDITOR messages 

System Assembler~errors 

System command messages 

PROC command processing errors 

System command messages 

Transaction Logger messages 

System command messages 

System Management Page A-

Range of Message 
Numbers/Unnumbered 

2, and [3] through [120] 

[121] through [151] 

[151] through [173] 

[197] though [204] 

[205] through [219] 

220 through 223 

[225] through [238] 

[239] through [260] 

[265] through [281] 

[282] through [431] 

451 through 466 

520, [521] through [558] 
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RECALL command entry errors 

Tape and Disk errors 

System command messages 

Async command entry errors 

Assembler errors 

DUMP command entry errors 

Restore command entry errors 

WHAT command messages 

Spooler messages 

Printer Diagnostics messages 

Disk Diagnostics messages 

Memory Diagnostics messages 

UltiNet error messages 

RECALL forms output 
command entry errors 

UPDATE command entry errors 

BASIC command entry errors 

UltiPlot error messages 

Ultiword error messages 

System Management 

[700] through [708] 

720 through 753 

780 through 806 

[911] through [913] 

950 through 954 

[990] through [991] 

[992] through [994] 

998 through 999 

[1004] through [1243] 

1250 through 1256 

1257 

1259 through 1260 

[2001] through [2341] 

[5001] through [5012] 

[7001] through [7134] 

BO, [B1] through [B220] 

[G1] through [G94] 

WP-E1 through WP-E5 
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LIST OF SYSTEM ERROR MESSAGES (ERRMSG FILE) 

2 Uneven number of delimiters (' " \). 

[3] Verb? 
[5] The word "A" is illegal. 
[7] A value must follow the HEADING, FOOTING, or GRAND-TOTAL connective. 
[8] A window specification string must follow the WINDOW connective. 
[9] System D-pointer missing 
[10] File name missing 
[11] Frame locked at location X'A' 
13] Data level descriptor (file-name in dictionary) is missing. 
[15] The file-name is preceded by an illegal connective. 
[17] WITHIN is valid only in COUNT, LIST, SUM or STAT statements. 
[18] The last word may not be a connective. 
[19] A value without an attribute name is illegal. 
[20] Error in the USING syntax. 
[21] Meaningless item-id in statement 
[22] TO before item-id valid only in a CHANGE statement 
[24] The word "A" cannot be identified. 
[25] WITH may not immediately precede a value. 
[26] Attribute values may not both precede and follow an attribute name. 
[27] The word WITH is missing. 
[29] At least one item-id must be specified for a WITHIN-type statement. 
[30] Error in M/DICT definition of the verb 
[53] Item list required for WITHIN. 
[71] An illegal connective modifies the word "A". 
[72] The value "A" is meaningless. 
[79] The number of separate AND clause sets cannot exceed 9. 
[80] A system error has occurred in mode: A 

This may be due to sort-keyes) preceding selection criteria. 
[82] Your system privilege level is not sufficient for this statement. 
[89] Quit accepted 
[91] End tape check - A file(s) 
[92] End of recorded data - A file(s) 
[100] 'A ' is not.B 
[111] Item 'A' is not on file. 
[120] 'A' negative balance not permitted. 
[121] Unexpected interrupt from device X' , 
[122] Transmission aborted--RVI received 
[123] Transmission aborted--EOT received 
[124] Transmission aborted--disconnect sequence received 
[125] Transmission aborted--ENQ count exceeded 
[126] Transmission aborted--NAK count exceeded 
[127] Transmission aborted--communications line was disconnected 
[128] -------Waiting for communications line to be connected-------­
[129] ---------------Communications line connected-----------------­
[130] Other station won line bid 
[131] Line bid not accepted by other station 
[132] Message correctly received 
[133] Transmission aborted before message totally received 
[134] No BISYNC communications pac found 
[135] Transmission aborted--line control character in data 
[136] Data has been lost because of truncation. 
[137] Entering receive mode 
[138] BSC controller already attached to line A 

System Management Page A- 3 Appendix 



LIST OF SYSTEM ERROR MESSAGES (ERRMSG FILE) 

[139] Line already attached to BSC controller A 
[140] BSC controller attached 
[141] Attach the BSC controller 
[142] LOAD-COMPAC execution not valid for DEC hardware. 

143 

144 
145 

[146] 
[147] 
[148] 
[149] 
[150] 
[151] 

[158] 
[163] 
[165] 

[166] 
[167] 
[168] 
[169] 
[170] 
[171] 
[173] 
[197] 
[199] 
[200] 
[201] 
202 

[203] 
[204] 
[205] 
[206] 
207 

[208] 
[209] 
[210] 
[211] 
[212] 
[213] 
[214] 
[215] 
[216] 
[217] 
[218] 
[219] 

BSC# Channel # 

A B 
C D 
E F 
G H 
I J 

Bisync rev. A. B 
Bisync is in use. 

No BSC auto-dial unit found. 
Auto-dial unit not attached to this BSC line. 
BSC auto-dial call attempt not successful. 
BSC auto-dial call placement successfully completed. 
No power signal reported from auto-dialer 
Timer expired, no response from auto-dialer. 

An illegal connective of the form "A" modifies "B". 
Attribute for SORT, BREAK-ON or TOTAL connective missing 
The A-correlative :'A' 
contains an illegal IF expression. 
The A-correlative attribute name 'A' is illegal. 
Missing terminal quote ("I') in A-correlative: 'A'. 
Illegal A-correlative: 'A'. 
Missing left paren in A-correlative: 'A'. 
Missing right paren in A-correlative: 'A'. 
Illegal substring operator in A-correlative: 'A'. 
Missing semi-colon in A-correlative. 
Cannot delete D-type, Q-type or C-type pointer 'A' 
Insufficient work space for item 'A'. 

File name? 
'A' is not a file name 
'A' not on file. 
Item name? 
File definition 'A' is missing. 
No statements to be assembled. 
'A' assembled. 
Undefined symbols. 
Error in item-id list 
Columns must be in range 1-80. 
File 'A' is access protected. 
Mode 'A' No assembled code can be found. 
Mode 'A' has no FRAME statement. 
Mode 'A' Location counter error at line no. E 
Mode 'A' overflows frame B at line # E 
Mode 'A' Hex error at line no. E 
Mode 'A' loaded; Frame = B Size = C Cksum = D 
Mode 'A' verified; Frame = B Size = C Cksum = D 
Mode 'A' Frame = B has F mismatches 
Illegal command: A 
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220 'A' exited 
221 'A' filed. 
222 'A' deleted. 
223 'A' exists on file. 

[225] 
[226 ] 
[227] 
[228] 
[229] 
[230] 
[232] 
[233] 
[234] 
[235] 
[236] 
[237] 
[238] 
[239] 
[240] 
241 

[242] 
243 

[244] 
[250] 
[251] 
[260] 
[265] 
[267] 
[268 ] 

[270] 

[272] 

[273] 

[274] 

[275] 

[276] 

[277] 

[278] 

[279] 

[280] 

[281] 

[282] 

TSYM modulo of A required 
Tape format error 
Frame # A verified 
Frame # A B mismatches 
'A' is not a valid account name. 
Card reader not ready. 
Card reader EBCDIC error. 
Card reader hopper empty. 
Item size exceeds 32,000 bytes. 
Attempt to write into update protected file 
No errors 
Errors found 
Previous errors found 
File 'A' is update protected 
A SELEcT-type statement must immediately precede SAVE-LIST. 
Successful compile; A frames used. 
'A' decataloged.B 
'A' saved - B frames used. 
'A' cataloged. 
'A' updated. 
'A' options = B 
Invalid Batch lock command: A 
PROC stack overflow 
PROC transfer to 'A' cannot be completed. 
The destination of the PROC GO statement: 
A, cannot be found 
Format error in the PROC statement: 
A 
A value exists for the attribute referenced by the element: 
A 
Error in column-number/field-width or format specification at 
A 
Unrecognizable Batch-string element : 
A 
Y or F sub-element error at Batch-string element : 
A 
D-2 update without D-1 being specified, at Batch-string element 
A 
J element missing at Batch-string element : 
A 
Error in processing secondary Batch-string element 
A 
Incorrect scaling factor in F* Batch-string element : 
A 
File-definition Batch element error at : 
A 
D1 must have Y11 storage correlative error at 
A 
Invalid parameter for SELECT list 

System Management Page A- 5 Appendix 



289 

[290] 
[291] 
293 

[294] 
295 

[298] 
300 
301 

302 

308 

LIST OF SYSTEM ERROR MESSAGES (ERRMSG FILE) 

Page width: 
Page depth: 
Line skip 
LF delay 
FF delay 
Backspace 
Term type 

Terminal 
A 
C 
E 
F 
G 
H 
I 

Printer 
B 
D 

The range of the parameter "A" is not acceptable. 
'A' file-definition is missing. 
Total number of contiguous frames :A 
A additional task workspaces initialized 
Firmware rev. A 
Kernel rev. B 
Async rev. C 
Abs rev. D 
Diags rev. E 
Format error in specifications. 
Tape-copy complete - A files copied 
End of recorded data 
Tape-copy complete - A files copied 
From/to cannot be the same device! 
Tape-copy complete - A files copied 

Module size: A frames 

[316] Numeric parameter missing 
[331] The ACC file is missing. 
[332] This line may not log on to the specified account. 

335 «< Welcome to the Ultimate Computer System »> 
«< Copyright July,1981 The Ultimate Corp. »> 
«< 14:44:33 Release 10 Rev 170 20 MAR 1986 »> 

336 < Logged off at 14:44:33 on 20 MAR 1986 

[337] User is not logged on. 
[338] Account file statistics were not updated due to either: 

> 

1. Insufficient work-space to contain the account file item, or 
2. System dictionary changed while you were logged on. 

[339] Illegal TCL level 

340 < Connect time= A mins.; CPU= B units; lptr pages= C > 

[341] Ultimate system software verified. 
[342] *** Ultimate system software does not verify! *** 
There are A frames with mismatches. 

[350] Bad account name or message body 
[351] Bad line number 
[352] Another user is issuing a message; please do it later. 
[398] The file D-pointer requires a V(ertical) correlative for this statement. 
[399] The maximum of 20 levels for a WITHIN-type statement has been exceeded. 
[401] No items present. 
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403 End of list 
404 A items selected. 
405 A items listed. 
406 

Item count= 
avg. items/group= 

A, byte count= 
D, std. deviation= 

B, avg. bytes/item= 
E, avg. bytes/group= 

407 A items counted. 
408 One item counted. 

[409] 'A' is not on file. 
[410] A synonym (Q-type) file cannot be specified in this statement. 
[411J DICT or DATA must be specified in a CLEAR-FILE statement. 
[412] Insufficient disk space available for the file. 
[413] The file name already exists in the master dictionary. 
[414J Illegal or missing modifier used in defining the file area(s) 
[415] 'A' exists on file. 
[416] Range error in modulo or separation parameter. 
[417J File 'A' created; base = B, modulo = C, separ = D. 
[418] File definition item 'A' not copied 
[419J The specified file cannot be cleared or deleted. 
[420J Dictionary file deletion cannot be done without 

deletion of data-section(s) first. 

421 statistics of A : 
Total = B Average = C Count = D 

422 Byte statistics for A 
Total = B Average = C Items = D Cksum = E Bits = F 

423 Total of A = B 

[426J 
[427J 
[428J 
[429J 
[430] 
[431J 

Data file already exists. 
There is no data section for this file. 

'A' object pointer not found 
'A' program object verifies 
'A' program object does not verify 
Pointer item 'A' not copied 

451 Invalid option 

452 Logger assigned to port A 

453 Transaction logger options: 

1. Activate logger; start tape 
2. Deactivate logger; exit menu 
3. Suspend tape 
4. Restart tape 
5. Change tape attachment parameters 

Enter option or <CR> to display status: 

454 Not suspended 
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455 Already suspended 
456 Logger already active 
457 Logger not active 
458 Tape suspended 
459 Tape restarted 
460 Logger deactivated 
461 Logger status: Inactive 
462 Logger status: Tape Ai seq#B 

Logger assigned to port C 
Disk queue permanent frames used: 
Disk queue overflow frames used: 
Latest transaction# in disk queue: 
Oldest transaction# in disk queue: 

463 T-ATT parameters: 

D 
E 
F 14:44:34 
G H 

464 Any transactions now queued on disk will be lost. 
continue (YjN)? 

465 Blocksize must be an even number between 30 and 8192 

466 Warning: 200 more frames added to overflow queue 

520 what? ..•.•.• 

[521J Too many characters in word to block 
[522] BLOCK-CONVERT file missing or improperly defined 
[523J Block output would exceed page width. 
[524J Item not found in BLOCK-CONVERT file 

20 MAR 1986 
I 

[525J Input character 'A' is improperly formatted in BLOCK-CONVERT file 
[526J Illegal account name. 
[527J Unable to logoffi terminal status unknown. 
[528J Another user is doing LOGONjLOGOFFjRESTARTLINE. Do it later. 
[529J Already logged off. 
[530J Already logged on 
[531J Process roadblocked 
[532J Unable to logon the line to the account. 
[533J Logon successful 
[534J Logoff successful 
[535J Illegal line number. 
[536J Illegal baud rate 
[537J RESTARTLINE successful. 
[538J Use OFF verb to log off yourself. 
[539J Trapjuntrap line successful 
[540J The line must be trapped before a p~ripheral read or write. 
[550J A required numeric parameter is missing or invalid. 
[551J Specify number of lines to skip. 
[552J Item 'A' has invalid format 
[553] Illegal parity option 
[554] Illegal bit length 
[555] Illegal baud rate 
[556] Illegal echo parameter 
[557J Illegal XON parameter 
[558J Illegal typeahead parameter 
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Run-time F-correlative abort. [700] 
[701] 
[705] 
[708] 

Invalid function correlative definition 
Illegal conversion code: 'A' 

'A' cannot be converted. 

720 Tape A 
721 attached to line # 
722 A not attached 
723 ,on-line 
724 off-line 
725 ,set at 1600 bpi 
726 ,set at 800 bpi 
727 ,write protected 
728 ,write permit 

729 Disc cartridge 
730 ,not formatted for Ultimate 
731 ,old Ultimate format 

732 Tape 
733 ,device busy 
734 ,set at 6250 bpi 

[780] Item 'A' not on file. 

781 'A' added 
782 'A' updated 
783 'A' deleted 

802 A items dumped. 
803 A item(s) loaded 
805 A items copied 
806 A items updated. 

[911] Async-2780 already attached to line A 
[912] Not valid on DEC-based systems 
[913] Async-2780 not attached. 

950 Linkfield error - group at A - Frame B 
Links: C D E F 

951 Illegal forward link. Group at A Frame 
Links C D E F 

952 Illegal backward link. Group at A Frame 
Links C D E F 

953 Should link back to: group at A Frame 
Links C D E F 

954 A new error items created in TSYM 

B 

A 

B 

B 

[990] Error in ABS-DUMP frame limits specifications. 
[991] S-module A is missing 
[992] A item(s) have been restored 
[993] Account name must be specified. 
[994] Full file save required 

System Management Page A- 9 Appendix 



LIST OF SYSTEM ERROR MESSAGES (ERRMSG FILE) 

998 Memory PIBs PCBO Wsstart Wssize Sysbase Mod Sep Maxfid 
System time System date 

999 Memory PIBs Lines On PCBO Wsstart Wssize Sysbasejmodjsep Maxfid Ov 
AK BCD E F G H I J 

[1004]'A' not on file 
[1099] Hold entry # 
[1100] 
Start code locked. 

[1101] Null printer number. 
[1102] Printer number too big. 
[1103] No form number. 
[1104] Illegal character. 
[1105] Printer must be stopped. 
[1106] Form number too big -- exceeds 125. 
[1108] Negative number. 
[1109] Too many queues. 
[1110] Illegal printer type -- not P or S. 
[1111] Illegal line number or parallel printer number. 
[1112] Illegal parallel printer number. 
[1113J Illegal serial printer number. 
[1114J 
The device or line which you specified is being used 
as another printer on the system. 

[1115] Allocation attempted on uninitialized printer. 
[1116] There is no job enqueued for output on the forms you specified. 
Alignment is not possible. 

[1117] Your align was aborted by someone. 
Please start the align process over. 

[1118] 
The printer control block has been initialized. 
The correct paper and LPI settings must have been 
previously set to insure proper printing. 

[1119] You are attempting to start printer A on line B, which is not 
stopped. 

[1121] You are improperly logged on. 
[1122] Your output specification is no output. 
Reassign your line if you wish to output a holdfile. 

[1123] Line # A is already logged on. 
[1126] Printer # A Control block in a questionable state ..... reset to null 
[1127] Illegal printer number. Must be 0-7. 
[1129] A form queue elements unlinked 
[1130] Printer list elements 20 MAR 1986 14:44:46 

Stat Lk Ln Curpos Begfid Cp Fo Frms Date Time Acct 
[1131] Printer list elements 20 MAR 1986 14:44:46 

# Stat Lk Ln Status Cp Fo Frms Date Time Acct 
1132 
1133 
1134 

A queue elements. 
A frames in use. 
Printer assignments 
Printer· Output queues 
Type Number 

[1135] Form queue A 
[1140] Your open files were closed 

System Management 

Page 
skip 

Devor 
line # 
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14:44:46 
status 
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1141 Line status Cop Form 
# ies # 

[1143] Align terminated; printer stopped. 
[1144] The tape is not available for use just now. 
[1145] Illegal specification number A. 
[1147] Not attached. 
[1148] Tapeout terminated because of assign T or null assignment. 
[1149] Fatal spooler abort! 
[1150] There is something wrong with the syntax of your verb's options. 
[1151] Entry # A[1160] 

Your output specification is no output. 
Reassign your line if you wish to output a holdfile. 

[1161] End of requested print files. 
[1162] End of print file control block 
[1169] Illegal printer number--must be between 0 and 19 inclusive. 
[1170] Printer # A set to stop and is inactive. 
[1172] but is still active. 
[1173] Printer # A control block in a questionable state ..... reset to null. 
[1174] is unallocated. 
[1175] Parallel printer # A has been deleted. 
[1176] Serial printer # A has been deleted, and its process sent to Logon. 
[1177] Printer # A is inactive. 
[1178] The job being output on printer # A is not your print file. 
[1179] Job aborted on printer # A 
[1180] Print file # A was not unlinked because it is being output. 
[1181] Print file # A was not unlinked because it is unused. 
[1182] Print file # A was not unlinked because it is not spooled. 
[1183] Print file # A was not created on the account onto which you are 

now logged. 
[1184] Print file # A was unlinked and is available as a hold file. 
[1185] Can't SP-KILL choked job--kill it by hitting BREAK key at the terminal 
[1190] Logical printer stopped. 
[1200] The spooler is inactive. 
[1201] The spooler is active. 
[1202] Needs to start printers 
[1203] Needs to log disk errors. 
[1209] The control block for printer # A is in an ambiguous state. 

Delete the printer from the spooler system. 
[1210] Printer # A is 
1211 unallocated. 
1212 serial 
1213 parallel 
1214 , inactive 
1215 active 
1216 , stopped 
1217 , and on line. 
1218 ,and off line. 
1219 The printer cable is off. 

[1220] There is no controller for this printer. 
[1221] The printer is defined as parallel printer # A. 
[1222] The printer is running on line A. 
[1229] Print file being output is element A, an open file for line # A 
closed file for line # A 

[1232] generated on account A, which is A frames long. 
and the output is choked. 
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[1239] Erroneously, the printer has no output queues assigned to it. 
[1240] Assigned output queues: A, A, A. 
[1243] The number of inter-job pages to eject is A. 

1250 
1251 
1252 

1253 
1254 

1255 
1256 

This system does not have parallel printers. 
Enter printer number to test or <CR> if you do not wish to proceed 
Printer controller busy; does not acknowledge I/O inst~ctions. 
Unable to get status of printer. 
Test aborted. 
Printer is not ready. Printer status word is X'A' 
Does not get interrupt from printer controller within 10 seconds. 
Test aborted. 
Illegal printer number. Test aborted. 
On-line printer test 
These printer controller(s) are numbered 0 (and 1). 
(0 = printer at lowest channel; 1.= printer at highest channel.) 

The printer test does the following: 
(~) Check the status of the printer controller; 
(2) If printer is ready, print 50 lines on the printer; 
(3) If printer is not ready, display the status returned 

from controller. 

This system has A parallel printer controller(s). 

Enter printer number to test or <CR> if you do not wish to proceed 

1257 On-line non-destructive disk test 
This test has six (6) phases: 
Phase 1: read frames from 1 to max in 1000 frame increments. 
Phase 2: write frames as above (no data is altered). 
Phase 3: read frames from 1 to max in 100 frame increments. 
Phase 4: write frames as above (no data is altered). 
Phase 5: read all frames from 1 to max in sequential order. 
Phase 6: write all frames as above (no data is altered). 

You are to look for two 'symptoms': 
(1) If the system hangs on a particular frame number, that probably 

means that there is a bad spot on that frame. You will have to 
do a cold-start to. bring the system back on line. 

(2) If you see an ampersand sign (&), that means that you have 
a disk error. Break-and-END this test. You'll get back to the 
main menu automatically. Then, select program "List system errors 
to print the disk error report. 

It takes approximately 20 seconds to test 1000 frames. 
This system has A frames. 
You may break-and-END this test at any time. 

Enter Y to start the test or <CR> if you do not wish to proceed 

1259 On-line Memory Test 
This test exercises the memory by writing a test pattern in memory. 
The test pattern is subsequently checked for errors. 
Due to the virtual memory management scheme employed by the Ultimate 
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operating system, the memory test: (1) requires frequent access 
to disk and (2) is not able to report the exact real memory location 
in case of errors. 

You are to look for three 'symptoms': 
(1) an ampersand sign (&) is displayed, which means that you have 
either a disk error or an EDAC error detected by disk controller. 
(2) an error message "MEMORY ERROR" is displayed, which means that you 
have a "hard" memory error. 
(3) on Honeywell-based systems, EDAC errors are reported in real 
memory location X'lF'. EDAC errors are also logged by the system 
automatically. 
You can break-and-END this test at any time. You'll get back to the 
main menu automatically. Select program "List system errors" 
to print the report. 

This system has AK memory. This test runs indefinitely. 
You may break-and-END this test at any time. 

Enter Y to start the test or <CR> if you do not wish to proceed 

Insufficient disk space for memory test program. 
Test aborted. 

[20C1] Aborted to debugger at Remote System 
Referencing Frame Zero 
System = A, Abort @ B 

All Remote Files now closed at this System. 
:2002] Received Illegal (Data) Response 

from File Server at System 'A'. 

All Remote Files now closed at this System. 
:2003] Received Illegal Reply to CONNECT-REQUEST from System 'A'. 

Remote File has not been opened at this System. 
:2004] Remote File Access Denied -- Network Initialization not complete. 
2005] Time-out to a CONNECT-REQUEST for Host 'A'. 

Remote File has not been opened at this Host. 
2006] Exceeded Maximum Number of Remote Files that can be Opened. 
2007] Time-out to a DATA-TRANS FER-REQUEST for Host 'A'. 

All Remote Files have been closed at this Host. 
2008] Received Illegal Q-Entry during Data Transfer Phase 

from File Server at Host 'A'. 
All Remote Files now closed at this System. 

2009] Group Format Error at Host 'A' 
B 

2010] File Server received an Illegal Q-Entry Qualifier at System 'A'. 
All Remote Files now Closed at this System. 

2011] File Server received illegal Indicator Field at System 'A'. 
All Remote Files now closed at this System. 

2012] File Server at System 'A' received illegal Primary Command. 
All Remote Files now closed at this System. 

2013] File Server's Connect Table is full at System 'A'. 
2014] File Server received a duplicate CONNECT-REQUEST at System 'A'. 

All Remote Files now Closed at this System. 
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[2017] Received Q-Entry from line other 
than File Server Process at System 'A'. 
All Remote Files now closed at this System. 

[2018] Received Response from System 'A' 
with incorrect TO/FROM-ADDRESS. 
All Remote Files now closed at this System. 

[2019] Received a Command from the File Server at System 'A' 
with incorrect TO/FROM-ADDRESS. 
All Remote Files now closed at this System. 

[2020] Aborted to debugger at Remote System 
crossing Frame Limit 
System = A, Register = B, Abort @ C 
All Remote Files now closed at this system. 

[2021] Aborted to debugger at Remote System 
Forward Link Zero 
System = A, Register = B, Abort @ C 
All Remote Files now closed at this system. 

[2022] Aborted to debugger at Remote System 
Backward Link Zero 
System = A, Register = B, Abort @ C 
All Remote Files now closed at this System. 

[2023] Aborted to debugger at Remote System 
Referencing Illegal Frame 
System = A, Abort @ B 
All Remote Files now closed at this System. 

[2024] Response from File Server at System 'A' has a format error. 
All Remote Files now closed at this System. 

[2025] Update Rejected at System 'A' - D/CC/CL Pointer. 
[2031] File Server at System 'A' received Invalid File-entry #. 

All Remote Files now closed at this System. 
[2032] File Server received a File-entry # assigned 

to another user at System 'A'. 
All Remote Files now closed at this System. 

[2034] System 'A' out of Disk Space. 
Try Again or Quit (A/Q)? 

[2036] File Server at System 'A' received illegal Secondary Command. 
All Remote Files now closed at this System. 

[2037] Illegal Status Field received in 
Response from File Server at Host 'A'. 
All Remote Files now closed at this System. 

[2040] primary Command was incorrectly echoed from System 'A'. 
All Remote Files now closed at this System. 

[2041] Secondary Command was incorrectly echoed from System 'AI. 
All Remote Files now closed at this System. 

[2042] Received Response of incorrect length from System 'A'. 
All Remote Files now closed at this System. 

[2043] Reserved for Connect ERRMSG's 
[2044] Reserved for Connect ERRMSG's 
[2045] Reserved for Connect ERRMSG's 
[2046] ~eserved for Connect ERRMSG's 
[2047J heserved for Connect ERRMSG's 
[2048] Reserved for Connect ERRMSG's 
[2049J Reserved for Connect ERRMSG's 
[2050J Reserved for Connect ERRMSG's 
[2051J Reserved for Connect ERRMSG's 
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[2052] 
[2053] 
[2054] 
[2055] 
[2056] 
[2057] 
[2058] 
[2059] 
[2060] 
[2061] 
[2062] 
[2063] 
[2064] 
[2065] 
[2066] 
[2067] 
[2068] 
[2069] 

[2070] 
[2071] 

[2072] 

[2073] 
[2074] 

[2075] 

[2076] 

[2077] 

[2078] 
[2079] 
[2080] 
[2081] 
[2082] 
[2083] 
[2084] 
[2085] 
[2086] 
[2087] 
[2088] 
[2089] 
[2090] 
[2091] 
[2092] 
[2093] 
[2094] 
[2095] 
[2096] 
[2097] 
[2098] 

LIST OF SYSTEM ERROR MESSAGES' (ERRMSG FILE) 

Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Network Controller has cleared connection with System 'A'. 
All Remote Files now closed at this System. 
No connection with System 'A'. 
Link with Network Controller is down. 
All Remote Files now closed. 
Link with Network Controller has been reset. 
All Remote Files now closed. 
Network Controller cannot make connection with System 'A'. 
No more logical channels available on Network Controller. 
Remote File Access cannot be supported. 
Comm-Spooler Connect Table at System 'A' is full. 
Remote File Access cannot be supported. 
Duplicate CONNECT-REQUEST received for System 'A'. 
All Remote Files now Closed at this System. 
Comm-Spooler Connect Table is full. 
Remote File Access cannot be supported. 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved for Connect ERRMSG's 
Reserved ERRMSG's for Connect 
Reserved ERRMSG's for Connect 
Reserved ERRMSG's for Connect 
Reserved ERRMSG's for Connect 
Reserved 
Reserved 
Reserved 

for 
for 
for 

Connect 
Connect 
Connect 

System Management 

ERRMSG's 
ERRMSG's 
ERRMSG's 
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2099 REMOTE REMOTE CONNECT 
HOST# LINE# REMOTE HOST/ACCT. DATE 

[2100] Error - KXT11 controller in incorrect state. 
[2101] DMA Error During Download to the KXT11. 
[2102] SLOADed object code could not be found 

CONNECT 
TIME 

[2103] Unable to startup program after download to the KXT11. 
[2104] This Program will only work with a DEC computer. 
[2105] Error - KXT11 command register has not been cleared. 
[2106] Unable to re-intialize the KXT11. 
[2107] No HDLC Controller on this system. 
[2108] Error - KXT11 register 4 has not been cleared. 

2109 Remote Remote 
host# Host name 

Local 
Port# 

CPU 
UNITS 

LOCAL 
LINE#( 

[2200] 
[2201] 
[2202] 
[2203] 
[2210] 
[2211] 
[2213] 

File IAI is referencing an Invalid Account name at Remote System. 
IAI is not a File Name at Remote system. 

[2215] 
[2331] 
[2332] 
[2333] 
[2334] 
[2335] 
[2336] 

[2337] 
[2338] 
[2339] 

[2340] 
[2341] 

4321 

[5001] 

[5002] 

[5003] 
[5004] 

[5005] 

[50(}6] 

Illegal Second Level of Remote-Q found in File IAI at Remote System. 
Network Disconnect due to Warmstop. 
File IAI is Access Protected at Remote Host. 
File IAI is Update Protected at Remote Host. 
Remote File IAI has Missing/Access Protected Data 
Level Descriptor (File Name in Dictionary) at Remote System. 
Remote File Definition IAI has missing Account Name. 
Cannot Open the NETWORK File. 
The "I-AM" item in the NETWORK file is missing. 
IAI is not a valid item in the NETWORK File. 
Item IAI is missing from the NETWORK File. 
Improper format or data in the NETWORK file "I-AM" item. 
You cannot initialize the Network, 
The File Server has connections in use. 
Workspace for Networking requirements unavailable. 
CommunicatioDs File Server processor initialized. 
The System # item corresponding to this local system 
is missing from the NETWORK File at system IAI. 
Network Initialization Successful. 
Network Initialization Not Successful. 

Time is A 

Parameter is less than zero or greater than page width in field: 
A 
Error in range of x, y, or z parameter in field: 
A 
Forms background item IAI is not on file. 
Format error in forms expression: 
A 
Missing colon in forms expression: 
A 
Dictionary attribute specified in forms expression: 
A 
is not on file 
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[5007] Substring format error in forms expression: 
A 

[5009] Invalid WINDOW or END-WINDOW: 
A 

[5010] Missing or invalid @(x,y,z) after the window: 
A 

[5012] Subpage specification less than one or greater than page depth 
A 

[7001] Right" parenthesis ")" missing in update expression. 
A 

[7002] Left parenthesis "(" missing in update expression. 
A 

[7003] Invalid update expression. 
A 

[7004] DICT word in update expression not specified, or not in dictionary. 
A 

[7005] IDn item(s) must be specified before any other expressions. 
A 

[7006] The IDn item specified in the expression above is illegal, 
or not in sequence. 

[7007] Invalid secondary filename: A. 
A 

[7008] NEXT-SCREEN connective illegal here - no fields specified in this 
screen, or within a window. 
A 

[7010] DICT word does not have a D/CODE of U or A in update expression. 
[7011] An END-WINDOW is missing in the statement. 

A 
[7012] The step value in the window does not divide exactly into the number 

of rows. 
[7013] The dictionary of this file has not been validated. You must run 

the UPD-VALIDATE program before using the UPDATE processor. 
A 

[7014] An attribute with a structure code can only be used in a window. 
A 

[7015] This attribute is illegal in this window because its C or D 
structure code is missing or does not match others in the window. 
A 

[7016] Attribute without a structure code cannot be updated within a window. 
A 

[7017] Invalid conversion/correlative in above dictionary attribute. 
A 

[7018] Too many update expressions; either more than 26 with "A" option, 
or > 75 total expressions, including windows and implicit fields. 

[7020] Automatic item-id generator 'A' is missing from the dictionary. 
[7102] Item with a zero AMC must have an A or F correlative. 
[7103] Multiple correlatives are not allowed. 
[7104] Multiple items with the same AMC, and no group correlative. 
[7105] IDn item must have a zero AMC. 
[7106] Invalid correlative 
[7107] Invalid C or D structure code 
[7108] C code references a non-existent dependent. 
[7109] D code references a non-existent controller. 
[7110] Improper IDn item; must be sequential with no gaps in G correlative. 
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LIST OF SYSTEM ERROR MESSAGES (ERRMSG FILE) 

[7111] Invalid Gcorrelative; must be sequential with no gaps. 
[7112] Invalid conversion code 
[7113] ~. or A correlative references a missing AMC or attribute name. 
[7114] Improper sorting of AMC's - ensure that the item A/AMC in you~ M/DICT 

is right-justified, and repeat the validation. 
[7115] Link to the secondary file's item-id is missing. 
[7116] Invalid storage code in the secondary file link. 
[7117] The "store-to" attribute name specified in the secondary link is 
non-existent, or does not have a D/CODE of U. 

[7118] The file specified in the secondary link is non-existent in this 
account. 

[7119] The store cod~ does not match the definition of the attribute in the 
secondary file. 

[7120] External subroutine has not: been cataloged in your M/DICT. 
[7121] Controlling attribute cannot have a function code. 
[7122] C code must have at least one dependent. 
[7123] D code can have only one controller. 
[7124] File cannot be opened in translate code. 
[7125] Translate code must be C or X. 
[7126] Translate code is illegal in an attribute with a function. 
[7127] D, MR, ML, or MV codes must be the last conversion code. 
[7128] More than 9 secondary files are not supported. 
[7129] Store code mismatch: + or - to a secondary multivalue. 
[7130] Store code mismatch: multivalued storage into a secondary single.valuE 
[7131] Store code mismatch: SV storage into a secondary multivalue. 
[7132] Storage into a secondary attribute with a function field is not 
allowed. 
[7133] Storage into a secondary controlling or dependent attribute is not 

allowed. 
[7134] Duplicate links to secondary file item-ide 

BO 
[B1] 
[B3] 
[B10] 
[B11] 
[B12] 
[B13] 
[B14] 
[B15] 
[B16] 
[B17] 
[B18] 
[B19] 
[B20] 
[B21] 
[B22] 
[B23] 
[B24] 
[B25] 
[B26] 
[B27] 
[B28] 
[B30] 
[B31] 

A cataloged. 
Run-time abor~ at line A 
Line A String length exceeds 32,266 characters 
Line A Variable has not been assigned a value; zero used 
Line A Tape record truncated to tape record length 
Line A File has not been opened 
Line A Null conversion code is illegal; no conversion done 
Line A Bad stack descriptor 
Line A Illegal opcode: C 
Line A Non-numeric data when numeric required; zero used 
Line A Array subscript out of range 
Line A Attribute number less than -1 is illegal. 
Line A Illegal pattern 
Line A COL1 or COL2 used prior to executing a FIELD stmt; zero used 
Line A MATREAD: number of attributes exceeds vector size 
Line A Illegal value for STORAGE statement 

Program 'c' must be recompiled. 
Line A Divide by zero illegal; zero used 
Program 'c' has not been cataloged. 

Line A 'UNLOCK C' attempted before LOCK 
~ne A RETURN executed with no GOSUB 
Line A Not enough work space 
Line A Array size mismatch 
Line A Stack overflow 
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LIST OF SYSTEM ERROR MESSAGES (ERRMSG FILE) 

[B32] Line A Page heading exceeds maximum of 1400 characters 
[B33] Line A Precision declared in subprogram 'C' is different from that 

declared in the mainline program. 
[B34] Line A File variable used where string expression expected 
[B41] Line A Lock number is greater than 47. 
[B100] Line A compilation aborted; no object code produced 
[BIOI] Line A Ambiguous ELSE clause 
[B102] Line A Bad statement 
[B103] Line A Label 'C' is missing 
[B104] Line A Label 'C' is doubly defined 
[B105] Line A 'c' has not been dimensioned 
[B106] Line A 'c' has been dimensioned and used without subscripts 
[B107] Line A LOOP statements nested too deep 
[BIOS] Line A NEXT statement missing 
[B109] Line A Variable missing in NEXT statement 
[B110] Line A END statement missing 
[BIll] Line A EXIT used outside of LOOP statement 
[Bl12] Line A REPEAT missing in LOOP statement 
[Bl13] Line A Terminator missing 
[Bl14] Line A Maximum number of variables exceeded 
[Bl15] Line A Label 'C' is used before the EQUATE stmt. 
[Bl16] Line A Label 'C' is used before the COMMON stmt. 
[Bl17] Line A Label 'C' is missing a subscript list. 
[B11S] Line A Label 'C' is the object of an EQUATE statement and is missing. 
[Bl19] Line A Warning - precision value out of range - ignored 
[B120] Line A Warning - multiple precision statements - ignored 
[B121] Line A Label 'C' is a constant and cannot be written into. 
[B122] Line A Label 'C' is improper type. 
[B124J Line A Label 'c' has literal subscripts out of range. 
[B125] No source statements found; no object code produced 
[B126] Line A ELSE clause missing 
[B127] Line A NEXT missing 
[B12S] Line A Item 'c' not found 
[B129] Illegal: program name same as dictionary item name 
[B199] Source file must have separate DICT and DATA sections 
[B209] Line A File is update protected. 
[B210] Line A File is access protected. 
[B220J Line A 'CSYM' is not a file name or needs a data level. 

[G1] Maximum axis size out of range. 
[G2] Plot size would require more than 10000 

frames working storage. The job was terminated. 
[G3] Requested plot width A characters is greater than device maximum. 
[G4] Requested plot depth A is greater than device maximum depth. 
[G5] Plot size would require A frames working storage. 

There are not sufficient frames available. 
[G6] Out of overflow space! 
[G7] Minimum value must be lower than maximum value. 
[GIl] Plot table definition item 'A' is not on file. 
[G12] Plot table definition item 'A' has ended prematurely. 
[G13] Plot table item 'A' has too few values. 
[G14] Plot table item 'A' has too many values. 
[G15] Plot table item 'A' contains non-numeric data. 
[G16] Plot device definition item 'A' has illegal type code in line 1. 
[G17] There are less than 50 lines in the message table 'A'. 
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LIST OF SYSTEM ERROR MESSAGES (ERRMSG FILE) 

[G21] A plot statement requires at least 2 plottable attributes. 
[G22] compiled string format error @ A 
[G23] History string format error @ A 
[G24] Illegal attribute sequence number. 

The specified number does not have the "bar" option selected. 
[G2S] Illegal attribute sequence number. 

The specified number is already stacked with another attribute. 
[G26] Illlegal attribute sequence number. 

The number must be greater than o. 
[G27] Illegal attribute sequence number. 

The number must be lower than the current attribute. 
[G28] Illegal attribute sequence number. 

The specified number is already grouped with another attribute. 
[G29] The label area (and optional width) will exceed 

the avaliable plot width. 
[G30] The label area (and optional depth) will exceed 

the available plot depth. 
[G31] The required label area will cause the 

circle diameter to be less than 2 inches. 
[G40] Please contact the Ultimate Corp. immediately. 

Code = O,A,B,C 
[G41] Please contact the 

Code = 1,A,B,C 
[G42] Please contact the 

Code = 2,A,B,C 
[G43] Please contact the 

Code = 3,A,B,C 
[G44] Please contact the 

Code = 4,A,B,C 
[G4S] Please contact the 

Code = S,A,B,C 
[G46] Please contact the 

Code = 6,A,B,C 

Ultimate 

Ultimate 

Ultimate 

Ultimate 

Ultimate 

Ultimate 

Corp. 

Corp. 

Corp. 

Corp. 

Corp. 

Corp. 

[G48] Please notify the Ultimate Corp. 

immediately. 

immediately. 

immediately. 

immediately. 

immediately. 

immediately. 

Serial number A will expire in B days. Code = C. 

WP-El Terminal type not known to Word Processor! 
WP-E2 \READNEXT file not \SELECTed 
WP-E3 \SELECT file name missing 
WP-E4 No \SELECT file open for -INSERT 
WP-ES Right margin in Ruler is greater than page width or is not present. 
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APPENDIX B 

ASCII CODES 

This appendix presents a list of ASCII codes for decimal 
number values from 0 through 255 (see DECIMAL column). The 
hexadecimal equivalent value and ASCII character generated 
are given (see HEX and CHARACTER columns). 

Note that decimal values 0-31 are assigned as non-printable 
functions. Decimal values 1-26 may be specified by control 
key sequences (see TERMINAL KEY column). A "control key 
sequence" is entered by holding down the <CTRL> key while 
pressing a second key (e.g., <CTRL>A). Some of the non­
printable characters have a special use in Ultimate systems 
(see SPECIAL USE IN ULTIMATE column). 

Decimal values above 127 (Hex '7F') are not defined in the 
ASCII character set. The functions or characters assigned to 
these values are dependent on the terminal being used. 
However, in the Ultimate system, special file structure 
functions and control key sequences have been assigned to 
decimal values 251 through 255 (Hex 'FB' through 'FF'). 

DECIMAL HEX CHARACTER SPECIAL USE IN ULTIMATE TERMINAL KEY 

00 00 NUL 
01 01 SOH <CTRL>A 
02 02 STX <CTRL>B 
03 03 ETX <CTRL>C 
04 04 EOT <CTRL>D 
05 05 ENQ <CTRL>E 
06 06 ACK <CTRL>F 
07 07 BEL Bellon terminal <CTRL>G 
08 08 BS Backspace <CTRL>H 
09 09 HT Tab <CTRL>I 
10 OA LF Line feed on terminal <CTRL>J 
11 OB VT <CTRL>K 
12 OC FF <CTRL>L 
13 OD CR Carriage return on terminal <CTRL>M 
14 OE SO <CTRL>N 
15 OF SI <CTRL>O 
16 10 DLE <CTRL>P 
17 11 DC1 <CTRL>Q 
18 12 DC2 Retype entire line <CTRL>R 
19 13 DC3 <CTRL>S 
20 14 DC4 <CTRL>T 
21 15 NAK <CTRL>U 
22 16 SYN <CTRL>V 
23 17 ETB <CTRL>W 
24 18 CAN Cancel line on terminal <CTRL>X 
25 19 EM <CTRL>Y 
26 1A SUB <CTRL>Z 
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DECIMAL HEX CHARAcTER SPECIAL USE IN ULTIMATE TERMINAL KEY -- --

27 1B ESC 
28 1C FS 
29 1D GS 
30 1E RS 
31 1F US 
32 20 SPACE 
33 21 
34 22 II 

35 23 # 
36 24 $ 
37 25 % 
38 26 & 
39 27 
40 28 ( 
41 29 ) 
42 2A * 43 2B + 
44 2C 
45 2D 
46 2E 
47 2F / 
48 30 0 
49 31 1 
50 32 2 
51 33 3 
52 34 4 
53 35 5 
54 36 6 
55 37 7 
56 38 8 
57 39 9 
58 3A 
59 3B ; 
60 3C < 
61 3D = 
62 3E > 
63 3F ? 
64 40 @ 
65 41 A 
66 42 B 
67 43 C 
68 44 D 
69 45 E 
70 46 F 
71 47 G 
72 48 H 
73 49 I 
74 4A J 
75 4B K 
76 4C L 
77 4D M 
78 4E N 
79 4F 0 
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DECIMAL HEX CHARACTER SPECIAL USE IN ULTIMATE TERMINAL KEY -- --
80 50 P 
81 51 Q 
82 52 R 
83 53 S 
84 54 T 
85 55 U 
86 56 V 
87 57 W 
88 58 X 
89 59 Y 
90 5A Z 
91 5B [ 
92 5C \ 
93 5D ] 
94 5E /\ 

95 5F 
96 60 
97 61 a 
98 62 b 
99 63 c 

100 64 d 
101 65 e 
102 66 f 
103 67 g 
104 68 h 
105 69 i 
106 6A j 
107 6B k 
108 6C 1 
109 6D m 
110 6E n 
111 6F 0 

112 70 P 
113 71 q 
114 72 r 
115 73 s 
116 74 t 
117 75 u 
118 76 v 
119 77 w 
120 78 x 
121 79 Y 
122 7A z 
123 7B { 
124 7C 
125 7D } 
126 7E 
127 7F DEL 
128 80 
129 81 
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DECIMAL HEX CHARACTER SPECIAL USE IN ULTIMATE TERMINAL KEY 

130 82 
131 83 
132 84 
133 85 
134 86 
135 87 
136 88 
137 89 
138 8A 
139 8B 
140 8C 
141 8D 
142 8E 
143 8F 
144 90 
145 91 
146 92 
147 93 
148 94 
149 95 
150 96 
151 97 
152 98 
153 99 
154 9A 
155 9B 
156 9C 
157 9D 
158 9E 
159 9F 
160 AO 
161 A1 
162 A2 
163 A3 
164 A4 
165 A5 
166 A6 
167 A7 
168 A8 
169 A9 
170 AA 
171 AB 
172 AC 
173 AD 
174 AE 
175 AF 
176 BO 
177 B1 
178 B2 
179 B3 
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DECIMAL HEX CHARACTER SPECIAL USE IN ULTIMATE TERMINAL KEY 

180 B4 
181 B5 
182 B6 
183 B7 
184 B8 
185 B9 
186 BA 
187 BB 
188 BC 
189 BD 
190 BE 
191 BF 
192 CO 
193 C1 
194 C2 
195 C3 
196 C4 
197 C5 
198 C6 
199 C7 
200 C8 
201 C9 
202 CA 
203 CB 
204 CC 
205 CD 
206 CE 
207 CF 
208 DO 
209 D1 
210 D2 
211 D3 
212 D4 
213 D5 
214 D6 
215 D7 
216 D8 
217 D9 
218 DA 
219 DB 
220 DC 
221 DD 
222 DE 
223 DF 
224 EO 
225 E1 
226 E2 
227 E3 
228 E4 
229 E5 
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DECIMAL HEX CHARACTER SPECIAL USE IN ULTIMATE TERMINAL KEY 

230 E6 
231 E7 
232 E8 
233 E9 
234 EA 
235 EB 
236 EC 
237 ED 
238 EE 
239 EF 
240 FO 
241 F1 
242 F2 
243 F3 
244 F4 
245 F5 
246 F6 
247 F7 
248 F8 
249 F9 
250 FA 
251 FB SB Start buffer <CTRL>[ 
252 FC SVM Subvalue Mark <CTRL>\ 
253 FD VM Value Mark <CTRL>] 
254 FE AM Attribute Mark <CTRL>/\ 
255 FF SM Segment Mark <CTRL> 
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(121) 

(122) 

(123) 

(124) 

(125) 

(126) 

APPENDIX C 

ASYNCHRONOUS (ASYNC) AND BINARY SYNCHRONOUS (BISYNC) 
COMMUNICATIONS MESSAGES 

UNEXPECTED INTERRUPT FROM DEVICE 

Some device other than the bisync controller or the 
internal timer interrupted the process, so the message 
was aborted. Suspected hardware failure. 

TRANSMISSION ABORTED--'RVII RECEIVED 

An 'RVI' sequence was received from the other computer 
requesting this station to abort its transmission and 
get ready to receive a priority message. The process 
will turn around and go into the receive mode unless the 
(T) option was used with the TRANSMIT verb. 

TRANSMISSION ABORTED--'EOT' RECEIVED 

An 'EOT' was received from the other station which 
signifies that the other station has discovered some 
unrecoverable error and has aborted the transmission. 

TRANSMISSION ABORTED--DISCONNECT SEQUENCE RECEIVED 

A "DLE-EOT" sequence was received from the other station 
which signifies that the other station has discovered 
some unrecoverable error and has aborted the 
transmission and disconnected the communications line. 

TRANSMISSION ABORTED--'ENQ' COUNT EXCEEDED 

Three tries were made to get a positive acknowledgment 
from the other computer that the last transmitted block 
of data was correctly received, and the correct response 
was not received. 

TRANSMISSION ABORTED--'NAK' COUNT EXCEEDED 

The same block of data was retransmitted three times 
without being correctly received by the other station. 

(127) TRANSMISSION ABORTED--COMM. LINE WAS DISCONNECTED 

The telephone line connection (communications line) was 
broken during the transmission. 
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APPENDIX C 

ASYNCHRONOUS (ASYNC) AND BINARY SYNCHRONOUS (BISYNC) 
COMMUNICATIONS MESSAGES 

(128) ---WAITING FOR COMMUNICATIONS LINE TO BE CONNECTED---

The TRANSMIT or RECEIVE verb has been executed and the 
line connection to the other station has not yet been~ 
made. 

(129) --------COMMUNICATIONS LINE CONNECTED--------

(130) 

(131) 

(132) 

(133) 

(134) 

The TRANSMIT or RECEIVE verb has been executed and the 
line connection to the other station has been 
established. 

~ 

OTHER STATION WON LINE BID 

The other station also bid for the line to transmit a 
message and, since this station was designated as a 
secondary station in the TRANSMIT verb's option list, 
this station stops trying to transmit its data and goes 
into the receive mode (if the 'T' option was not used 
with the TRANSMIT verb). 

LINE BID NOT ACCEPTED BY OTHER STATION 

Fifteen attempts as one second intervals (three seconds 
if this station was selected as a secondary station by a 
TRANSMIT verb option) were made to get the other station 
to accept the message to be transmitted, without 
success. 

MESSAGE CORRECTLY RECEIVED 

There was a normal completion on the message just 
received. 

TRANSMISSION ABORTED BEFORE MESSAGE 
TOTALLY RECEIVED 

Some error condition arose which prevented the complete 
transmission of the message. Look at the previous system 
message to determine the reason for the abort. 

NO BISYNC COMMUNICATIONS PAC FOUND 

The transmit or receive process could find no binary 
synchronous communications controller attached to the 
'Ultimate' machine. 
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(135) 

(136) 

(137) 

APPENDIX C 

ASYNCHRONOUS (ASYNC) AND BINARY SYNCHRONOUS (BISYNC) 
COMMUNICATIONS MESSAGES 

TRANSMISSION ABORTED-­
LINE CONTROL CHARACTER IN DATA 

A forbidden line control character was encountered in 
the item being transmitted. The forbidden characters are 
(in hexadecimal 'X'): X'03' (ETX) , X'05' (ENQ) , X'16' 
(SYNC), X'l7' (ETB), and X'lF' (ITB). 

DATA HAS BEEN LOST BECAUSE OF TRUNCATION 

One or more of the attributes of the item being 
transmitted was truncated to the record size. 

ENTERING RECEIVE MODE 

Data has been transmitted and the process has entered 
the receive mode. 

(138) BSC CONTROLLER ALREADY ATTACHED TO LINE 

An attempt was made to attach to a bisync communications 
controller that is already attached to another line. 

(139) LINE ALREADY ATTACHED TO BSC CONTROLLER 

Only one bisync communications controller may be 
attached to a line. An attempt was made to atttach more 
than one controller to the process. 

(140) BSC CONTROLLER ATTACHED 

The B-ATT verb successfully attached a bisync 
communications controller to the calling process. 

(141) ATTACH BSC CONTROLLER 

A communications verb was executed with no bisync 
communications controller previously attached. 

(316) NUMERIC PARAMETER MISSING 

A bisync controller number must be specified with the 
"u" option in the B-DET verb. 
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TERM 

ACKO 
ACKI 
DLE 
EM 
ENQ 
EOT 
ETB 
ETX 
IGS 
IRS 
ITB 
NAK 
PAD 
RVI 
SOH 
STX 
SYNC 
WACK 

APPENDIX C (continued) 

2780/3780 PROTOCOL (CONTROL CODES) 

The following information is written from the perspective of 
what the Ultimate BSC software generates in order to 
interface with other .hardware using 2780 and 3780 protocol 
(to be distinguished from the actual 2780/3780 protocol 
itself) • 

BSC CONTROL CODES 

HEX 

1070 
1061 
10 
19 
2D 
37 
26 
03 
ID 
IE 
IF 
3D 
FF 
7C 
01 
02 
32 
6B 

ALSO 
CALLED 

EOB 

IUS 

System Management 

FUNCTION 

ALTERNATING AFFIRMATIVE 
ACKNOWLEDGEMENTS 
DATA-LINK-ESCAPE CHARACTER 
END OF MEDIA (SHORT RECORD) 
ENQUIRY 
END OF TRANSMISSION 
END OF TRANSMISSION BLOCK 
END OF TEXT 
3780 PROTOCOL SPACE COMPRESSION CHARACTER 
3780 PROTOCOL RECORD SEPARATOR (REPLACES AM) 
INTERMEDIATE BLOCK CHECK 
NEGATIVE ACKNOWLEDGEMENT 
MSG TRAILING PAD CHARACTER 
REVERSE INTERRUPT 
2780/3780 TERMINALS ACCEPT AS EQUIVALENT OF STX 
START OF TEXT TRANSMISSION 
CHARACTER-PHASE SYNCHRONISM CHARACTER 
WAIT BEFORE TRANSMIT, POSITIVE ACKNOWLEDGEMENT 
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BSC CONTROL CODES EXPLANATION 

ACKO/ACKI 

DLE 

EM 

EaT 

ETB 

These replies, in proper alternating sequence, indicate 
that the previous block was accepted without error and 
the receiver is ready to accept the next block of the 
transmission. 

The normal sequence is an "ACKO" sent in response to an 
"ENQ" (bid for the line), which would be followed by an 
"ACKl" in response to the first data block received, 
continued by alternating "ACKO/ACKl"s. 

The "DLE" - data link escape character is used in 
conjunction with an "EaT" being sent to signal a 
transmission abort condition. This will occur with the 
following errors: unknown device interrupt, an "EaT" 
sent from the receiver, control character(s) detected in 
transmission data, or if the "ENQ" or "NAK" count 
exceeds 15. 

The "END-OF-MEDIA" character is used to flag record 
lengths less than 80-character for use with the 2780 
terminal. The "EM" is primary designed for use with the 
card punch to avoid the necessity of spacing through the 
rest of the card. 

the "ENQ" character is used by the transmitter to bid 
for the line. It is also used to obtain a repeat 
transmission of ' the response to a message block if the 
original response is in question, or when an illegal 
character is detected in the data to be transmitted 
(abort condition). 

The transmitter will send an "EaT" to terminate the end 
of normal transmission or as a response to an "RVI". The 
receiver will send an "EaT" to signal 
end-of-transmission due to "NAK" count exceeded (15 in a 
row); a 20 second lapse in time without receiving 
something; or if it receives an unknown device 
interrupt. 

An "ETB" signals the end of a transmission block. It is 
appended to the end of the block and is included in the 
cyclical redundancy check. 
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ETX 

IGS 

IRS 

ITB 

NAK 

PAD 

RVI 

SOH 

an "ETX" signals the end of text to be transmitted. It 
is also included in the cyclical redundancy check. In a 
normal transmission it would replace the "ETB" at the 
end of the last block sent. After proper 
acknowledgement, the transmitter would then send an 
"EOT" . 

The "IGS" is a 3780 protocol space compression 
character. It is normally followed by a count of the 
spaces omitted. This count is OR'ed by a (hex) X'40'. 
Each "IGS" may account for a maximum of 63 spaces. Both 
the "IGS" and the count character are included in the 
cyclical redundancy check. 

The "IRS" is used in 3780 protocol as a record separator 
and is included in the cyclical redundancy check. 

The "ITB" is used in 2780 protocol as a record separator 
and is included in the cyclical redundancy check. 

The "NAK" is sent by the receiver to indicate a bad data 
transmission and request re-transmission of the previous 
data. 

A (hex) X'FF' is used as a pad character format to 
reduce the probability of a transmission line error. all 
transmissions end with three PAD characters. The pad is 
not included in the cyclical redundancy check. 

The "RVI" is treated as a positive acknowledgement (in 
place of ACKO/ACK1) and a request to end transmission. 
(Note that the "R" option will ignore the request to end 
transmission) . 

The "SOH" is a 'start-of-heading' character and is 
treated by 2780/3780 terminals as the equivalent of an 
"STX". 
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STX 

SYNC 

WACK 

The "STX" signals the beginning of a data block, and is 
not included in the cyclical redundancy check, except 
with 2780 protocol where each record has its own CRC and 
is followed by another "STX" at the beginning of the 
next record. These subsequent "STX"s within the data 
block are included in the CRC. 

The "SYNC" character is used to establish and maintain 
synchronization and as a time fill in the absence of any 
data or other control characters. The Ultimate will send 
three "SYNC"s at the beginning of every transmission. 

The "WACK" is a positive acknowledgement of a 
transmission and a request to wait before further 
transmission. The Ultimate does not send "WACK"s. If one 
is received, a maximum of 15 "ENQ"s will be sent. 
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APPENDIX C (continued) 

EXAMPLES OF DATA BLOCK TRANSMISSION 

ITEM: WHATEVER 

ATTRIBUTE 1. A 
ATTRIBUTE 2. B 

2780 PROTOCOL MODE: 

S S S 
Y Y Y S E ICC S E E C 
N N N T A M T R R T B M T R 
C C C X B C C X X C 

I I I 
I I 

CYCLICAL REDUNDANCY CHECKED 

3780 PROTOCOL MODE: 

S S S 
Y Y Y S I I E C C P P P 
N N N T A R B R T R RAAA 
C C C X S S X C C D D D 

I 
I 

CYCLICAL REDUNDANCY CHECKED 

C P P P 
R AAA 
C D D D 
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APPENDIX C (continued) 

TRANSMIT DATA PARAMETERS 

2780 MODE - DEFAULT 

7 RECORDS PER BLOCK OF DATA 
400 BUFFER SIZE 

80 CHARACTERS PER RECORD (WILL TRUNCATE) 

ULTIMATE MODE (U OPTION, WITH 2780 PROTOCOL AS THE DEFAULT) 

7 RECORDS PER BLOCK OF DATA 
503 BUFFER SIZE 
500 CHARACTERS PER RECORD 

3780 MODE (A OPTION) 

100 RECORDS PER BLOCK OF DATA 
500 BUFFER SIZE 

80 CHARACTERS PER RECORD (WILL TRUNCATE) 

ULTIMATE/3780 MODE (A,U OPTIONS) 

100 RECORDS PER BLOCK OF DATA 
500 BUFFER SIZE 
500 CHARACTERS PER RECORD (WILL TRUNCATE) 

THE M OPTION FURTHER AFFECTS THE CHARACTERS PER RECORD. 

M - 397 CHAR/RECORD 
M,U - 500 CHAR/RECORD 
M,A - 497 CHAR/RECORD 
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APPENDIX C (continued) 

ASCII TO EBCDIC CONVERSION TABLE 

In the transmit mode, the ASCII data in the Ultimate file is translated 
to EBCDIC using the following translation table: 

ASCII EBCDIC ASCII EBCDIC ASCII EBCDIC ASCII EBCDIC 

00 00 20 40 40 7C 60 79 
01 01 21 5A 41 C1 61 81 
02 02 22 7F 42 C2 62 82 
03 ABORT 23 7B 43 C3 63 83 
04 ABORT 24 5B 44 C4 64 84 
05 ABORT 25 6C 45 C5 65 85 
06 2E 26 50 46 C6 66 86 
07 2F 27 7D 47 C7 67 87 
08 16 28 4D 48 C8 68 88 
09 05 29 5D 49 C9 69 89 
OA 25 2A 5C 4A D1 6A 91 
OB OB 2B 4E 4B D2 6B 92 
OC OC 2C 6B 4C D3 6C 93 
OD OD 2D 60 4D D4 6D 94 
OE OE 2E 4B 4E D5 6E 95 
OF OF 2F 61 4F D6 6F 96 
10 10 30 70 50 D7 70 97 
11 11 31 71 51 D8 71 98 
12 12 32 72 52 D9 72 99 
13 130 33 73 53 E2 73 A2 
14 3C 34 74 54 E3 74 A3 
15 3D 35 75 55 E4 75 A4 
16 ABORT 36 76 56 E5 76 A5 
17 ABORT 37 77 57 E6 77 A6 
18 18 38 78 58 E7 78 A7 
19 19 39 79 59 E8 79 A8 
1A 3F 3A 7A 5A E9 7A A9 
1B 27 3B 5E 5B 4F 7B CO 
1C 1C 3C 4C 5C EO 7C 6A 
1D 1D 3D 7E 5D 90 7D DO 
1E 1E 3E 6E 5E 5F 7E A1 
1F ABORT 3F 6F 5F 6D 7F 07 
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APPENDIX C (continued) 

EBCDIC TO ASCII CONVERSION TABLE 

In the receive moqe, the EBCDIC data in the received message is 
translated to ASCII using the following translation table: 

EBCDIC ASCII EBCDIC ASCII EBCDIC ASCII EBCDIC ASCII 

00 00 40 20 80 5B CO 7B 
01 01 41 41 81 61 C1 41 
02 02 42 42 82 62 C2 42 
03 ETX 43 43 83 63 C3 43 
04 04 44 44 84 64 C4 44 
05 09 45 45 85 65 C5 4 
06 06 46 46 86 66 C6 46 
07 7F 47 47 87 67 C7 47 
08 08 48 48 88 68 C8 48 
09 09 49 49 89 69 C9 49 
OA OA 4A 5C 8A 5F CA 5F 
OB OB 4B 2E 8B 5F CB 5F 
OC OC 4C 3C 8C 5F CC 5F 
OD OD 4D 28 8D 5F CD 5F 
OE OE 4E 2B 8E 5F CE 5F 
OF OF 4F 5B 8F 5F CF 5F 
10 10 50 26 90 5D DO 7D 
11 11 51 51 91 6A D1 4A 
12 12 52 52 92 6B D2 4B 
13 13 53 53 93 6C D3 4C 
14 14 54 54 94 6D D4 4D 
15 15 55 55 95 6E D5 4E 
16 08 56 56 96 6F D6 4F 
17 17 57 57 97 70 D7 50 
18 18 58 58 98 71 D8 51 
19 19 59 59 99 71 D9 52 
1A 1A 5A 21 9A 5F DA 5F 
1B 1B 5B 24 9B 5F DB 5F 
1C 1C 5C 2A 9C 5F DC 5F 
1D 1D 5D 29 9D 5F DD 5F 
1E 1E 5E 3B 9E 5F DE 5F 
1F ITB 5F 5E 9F 5F DF 5 
20 20 60 2D AO 5F EO 5C 
21 21 61 2F A1 7E E1 5F 
22 22 62 62 A2 73 E2 53 
23 23 63 63 A3 74 E3 54 
24 24 64 64 A4 75 E4 55 
25 OA 65 65 A5 76 E5 56 
26 ETB 66 66 A6 77 E6 57 
27 1B 67 67 A7 78 E7 58 
28 28 68 68 A8 79 E8 59 
29 29 69 69 A9 7A E9 5A 
2A 2A 6A 7C AA 5F EA 5F 
2B 2B 6B 2C AB 5F EB 5F 
2C 2C 6C 25 AC 5F EC 5F 
2D ENQ 6D 5F AD 5F ED 5F 
2E 06 6E 3E AE 5F EE 5F 
2F 07 6F 3F AF 5F EF 5F 
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EBCDIC ASCII EBCDIC ASCII EBCDIC ASCII EBCDIC ASCII 

30 30 70 70 BO 5F FO 30 
31 31 71 71 B1 5F F1 31 
32 SYN 72 72 B2 5F F2 32 
33 33 73 73 B3 5F F3 33 
34 34 74 74 B4 5F F4 34 
35 35 75 75 B5 5F F5 35 
36 36 76 76 B6 5F F6 36 
37 04 77 77 B7 5F F7 37 
38 38 78 78 B8 5F F8 38 
39 39 79 60 B9 5F F9 39 
3A 3A 7A 3A BA 5F FA 5F 
3B 3B 7B 23 BB 5F FB 5F 
3C 14 7C 40 BC 5F FC 5F 
3D 15 7D 27 BD 5F FD 5F 
3E 3E 7E 3D BE 5F FE 5F 
3F 1A 7F 22 BF 5F FF 5F 
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! System Assembly Debugger 
prompt 

* BASIC Debugger prompt 
: ACTIVATE-LINES 
:FILELOAD 
:TASKINIT command 
:WARMSTART command 
:WARMSTOP command 
< command 
« command 
> command 
> TCL prompt symbol 
» command 
ABS dumps and loads 
ABS load 
ABS section 
ABS tape load at coldstart 
ABS-DUMP command 
ACC file 
ACC file and accounting 
Account access codes 
Account name, display 
ACCOUNT-RESTORE 
ACCOUNT-SAVE 

244 
244 

57,165 
164 
254 

60 
60,104 

246 
246 
246 
244 
246 
111 

56,163 
3 

111 
111 

26,210 
39 

193 
209 
173 

Accounting History (ACC) file 
173 

39 
210 

29 
202 

Accounting history update 
Accounts, POINTER-FILE 
Accounts, set-up considerations 

Accounts, setting up word 
processing 

191 

203 
252 
117 

21 

Additional workspace 
ALL-UPDATE-SAVE command 
ASCII - codes (Appendix) 
Assembly Debugger prompt symbol 

244 
Async communications (XMODEM 
protocol) 229 

Asynchronous communications, 
Honeywell systems 226 

Asynchronous communications, 
set-up 221 

Automatic calling unit 224 
Automatic File Reallocation 159 
Available space after file 
restore 171 

Available space allocation 13 
AVAILABLE SPACE section 4 
Backup of system 112 
Backup tapes, summary 107 
Backup, guidelines 110 
BASIC Debugger prompt symbol 244 
BASIC locks 256 
BASIC, using secondary TCL 
levels 220 

Binary save startup option 54 
Binary save/restore 97 
Binary synchronous 
communications, set-up 221 

Block printing 
BLOCK-CONVERT file 
BLOCK-CONVERT file format 
BOOT (Diagnostics verb) 
BOOT startup option 
Boot system 1 & 2 
Boot tape, creating 
Boot tapes 
Bootstrapping the system 
BREAK key inhibit at logon 
Bucket, file separation value 
CHAR codes, Appendix 
Checking available space 
Clearing ACC file 
Clearing files 
COLDS TART 
COLDS TART account 

209 
26 
44 
76 
53 
21 
69 
50 
50 

184 
194 

21 
208 
210 
209 

56 
57 

COLDSTART proc 
COLDSTART startup option 
Coldstart tapes 

57,165 
53 
21 

Communications, async 
(Honeywell) 

Communications, async (XMODEM 
protocol) 

communications, automatic 
dialing 

CONFIG (Diagnostics verb) 
Connect Time messages 
continuation sequencing 
information 

copying data 

226 

229 

224 
76 
47 

143 
209 

Copying disk to disk 
Count field errors 
Count field size 
Crash, system 

(off-line) 53 
25~ 
258 
240 

CREATE-ACCOUNT 
CREATE-ACCOUNT, items created 
CREATE-FILE command 
Creating a Boot tape 
Creating a new account 
Creating a POINTER-FILE 
Creating accounts from SECURITY 

193 
29 

207 
69 

193 
202 

menu 184 
Creating accounts; menu 196 
Creating SYS-GEN tapes 69 
Creating user files 207 
D (account-level) items 193 
D pointer items (SYSTEM file) 29 
Data base reorganization 159 
Data base troubleshooting 262 
Data file update problems 255 
Data loading 56,163 
Da.ta restore 164,257 
Date, display 209 
Debugger, using secondary TCL 
levels 220,246 

DEC system diagnostics 78 
DEC VAX system startup 62 
DELETE-ACCOUNT 206 
Deleting an account 206 



Deleting files 
Deleting items 
DIAGNOSTICS MONITOR 
Diagnostics Monitor 
Diagnostics Monitor 
DIAGNOSTICS MONITOR 

(DEC) 
(Honeywell) 
startup 

209 
209 

76 
78 
89 

option 53 
Dialing, automatic 224 
DICT ACC file 39 
Disk (removable) file saves 115 
Disk cartridge control 236 
Disk diagnostics 53 
Disk drive failure, restarting 242 
Disk duplication 73 
Disk queues for transaction 

logging 138 
Disk to disk copying (off-line) 53 
Disk usage 3 
Displaying system configuration 76 
Duplicating disks 73 
Duplicating SYS-GEN tapes 71 
Efficiency, data base 
reorganization 159 

END command 246 
ERRMSG file format 46 
Error handling (GFEs) 258 
Error messages (Appendix) 1 
Error messages, interpreting 243 
Error recovery during file loads 

EXECUTE statement, secondary 
level 

Existing system upgrades 
FID 
File access codes 
File 
File 
File 
File 

access, problems with 
hierarchy 
reallocation 
reallocation and update 

257 
TCL 

220 
68 

3 
193 
255 

24 
159 

saves 120 
File restore, errors during 257 
File restores 163 
File Save (from SYSPROG) 113 
File save, multiple tape 115 
File save, removable disk 115 
File saves, standards 110 
File saves, summary 107 
File saving 113 
File statistics report 169 
File structure 37 
File synonym, creating 209 
File update saves 117 
File updates, logging 129 
FILE-RESTORE 164 
File-restore - error recovery 165 

257 
FILE-RESTORE startup option 53 
FILE-SAVE account 113 
FILE-SAVE command 113 
FILE-SAVE standards 112 

FILES section 
First-time startup 
FORMAT (Diagnostics verb) 
Formatting disks 
Frame 
Frame format 

3,26 
65 
76 

73,76 
3 

13 
62 

258 
Generating Ultimate on a VAX 
GFEs (Group format errors) 
Group format errors -- recovery 

from 259 
Group format errors, handling 258 
Group locks in BASIC 256 
Group number 258 
Group, definition of 258 
Halt system operation 104 
Hashing algorithm 258 
Hierarchy, four-level file 
structure 24 

Hierarchy, user file 37 
Honeywell async communications 226 
Honeywell diagnostics 89 
Hung terminal, restarting 240 
Incremental file saves 117 
Initialize button 50 
Initializing secondary TCL 
workspaces 254 

Interpreting system errors 267 
Item length count 258 
Item locks in BASIC 256 
Kernel (monitor code) 9 
Line# items in DICT ACC file 39 
LINK-WS command 252 
Linking workspace 252 
LIST-FILE-STATS command 169 
Loading the ABS 56,163 
Locks (file and account), with 
file save 255 

Locks, group and item in BASIC 256 
LOG command 129,132 
Logger menu options 134 
Logging data base updates 112 
Logging file updates 129 
Logging transactions, guidelines 

110 
Logging transactions, tape reels 

135 
46 
26 

181 
35 

9 

LOGON item in ERRMSG file 
LOGON item in SYSTEM file 
Logon monitoring and control 
LOGONH file 
Main Memory 
Main Menu, SYSPROG 
Maintenance 
Memory, virtual 
Modulo, file size 
Modulo, number of groups in 

32,35 
56 

3 
194 

file 
194 

Modulo, recalculating at file 
save 159 

9 Monitor code (Kernel) 



Multiple TCL levels 
New accounts 
New files, creating 
New terminals 
New users 
NEWACC file 

220 
191 
207 
211 
191 

OFF-LINE MONITOR startup option 
32 
53 
32 OSYM file 

Overflow frame 
Overflow pool, 
Parameters for 

pool 
checking 
account, 

4 
size of 13 
updating 

parity errors - error recovery 
Parity errors and other errors 
PART-UPDATE-SAVE command 
Partial update group format 

196 
165 
257 
117 

errors 
Password encryption 
Passwords 
Passwords (Account 
saves/restores) 

Passwords and file saves 
peripheral equipment 
Peripherals and TCL levels 
POINTER-FILE, creating for 
account 

Pointers in SYSTEM file 
Printer failure, restarting 
Printer set-up 
Printers 
Printers and TCL levels 
Privilege level 
Problem resolution 
Problem resolution, data base 
Problem resolution, system 

259 
181 

29 

181 
255 

19 
250 

202 
29 

242 
234 

19 
250 

29 
240 
262 

software 
PROCESS workspace section 
PROCLIB file 

262 
3 

26 
Debugger 

246 
32 

Program test via System 

PSYM file 
Q (account-level) items 
Q pointer items (SYSTEM file) 
Reallocating and update saves 
Reallocating single accounts 
files 

Reallocation of files 
Recommended backup standards 
Removable disk (file save) 
Restart option 
RESTORE (Diagnostics verb) 
Restoring a file selectively 
Restoring ABS tape 

193 
29 

120 
or 

159 
159 
110 
115 

29 
76 

176 
111 
173 Restoring an account 

Restoring the system 56,163,164 
257 

Restoring with update save tapes 
127 

Retrieval locks 
Saves, summary of types 

29,193 
107 

Saving ABS section 
Saving an account 
Saving in binary format 
Saving updated data 
Secondary TCL levels 
Secondary TCL workspaces, 
initializing 

Security 
SECURITY account 
SECURITY menu 
Security standards 
SECURITY-STATUS command 
SEL-RESTORE command 
Selective restore of files 
Sending messages 

111 
173 

54 
117 

171,220 

254 
29 

35,181 
35,184 

181 
187 
176 
176 
209 

Separation, number of frames 
file group 

in 
194 

Sequence numbers on tape 
Sequence numbers on tqpe, 

121,141 

continuations 
Session, transaction logging 
setting up a security policy 
Setting up security 
setting up terminal 
characteristics 

setting up Ultiword on accounts 

Setting up user accounts 
Shutdown system 
Software 
Specifying terminal/baud per 

line# 
Spooler set-up 
Standards for system backup 
Starting up a virgin system 
Startup options 
STAT-FILE file 
STAT-FILE report 
Status display, Transaction 

logger 
Summary of backup options 
Synonym accounts 
Synonym file, creating 
SYS-GEN tape format 
SYS-GEN tape, bootstrapping 
SYS-GEN tape, creating 
SYS-GEN tape, duplicating 
SYSPROG account 
SYSPROG menus 
SYSPROG-PL file 
System backup, guidelines 
System configuration -

143 
134 
181 
187 

211 

203 
191 
104 

9 

39 
234 
110 

65 
53 
32 

169 

138 
107 
193 
209 

21 
50 
69 
71 
32 
32 
32 

110 

displaying 76 
System crashes 240 
System Debugger prompt symbol 244 
System Debugger, using secondary 

TCL levels 246 
SYSTEM dictionary 26 
System error messages (Appendix) 1 
System error reporting 267 



SYSTEM file user-id items 29 
SYSTEM files 26 
System management and security 181 
system privileges 29 
System restore 56,163,164,257 
System saves, summary 107 
System security 181 
System security set-up from 

SECURITY menu 184 
System security specifications 

menu 
System 
system 
System 

187 
sequence numbers (tape) 141 
sequencing information 121 
software troubleshooting 

system Startup options 
System status, determining 
system utilities, summary 
SYSTEM-ERRORS file 
SYSTEM-ERRORS file, contents 
T&V (Test and Verification) 
Tape (coldstart system) 
Tape and TCL levels 
Tape commands and control 
Tape continuation sequence 

numbers 
Tape drive failure, restarting 
Tape drives 
Tape system sequence numbers 
Tapes, multiple (file save) 
TCL levels and data transfer 
TCL levels and terminal 

262 
53 

240 
264 

26 
267 

76 
21 

250 
236 

143 
242 

19 
141 
115 
250 

250 characteristics 
TCL levels and the 
TCL levels, system 

Debugger 246 
and secondary 

TCL prompt symbol 
TCL utility commands 
TCL, secondary levels 
TERMDEF file 
Terminal characteris~s 
levels 

TERMINAL command 

220 
244 
264 
171 
213 

and TCL 
250 
189 

Terminal control (Honeywell 
systems) 

Terminal hang-ups 
Terminal security menu 
Terminal security set-up from 

218 
240 
189 

SECURITY menu 
Terminal type definitions 
Terminals 
Terminals, set-up 
Time, display 
Transaction Logger menu 
Transaction logger menu, 

Transaction logger status 

184 
213 

19 
211 
209 
132 

options 
134 

display 138 
Transaction logging 112,129 

138 
Transaction logging session 134 
Transaction logging, guidelines 

110 
Transaction logging, tape reels 

Transaction, definition 
Transfer of data between TCL 

135 
130 

levels 250 
Troubleshooting 240 
TSYM file, creating 32 
Typeahead feature 218 
Ultimate file structure 24 
ULTIMATE-VAX co-resident system 62 
Update locks 29,193 
Update save tapes, restoring 127 
Update saves 117 
Update saves and reallocating 
files 120 

Updates, logging 129 
Updating accounts 184 
Updating accounts, menu 196 
Upgrading from previous release 68 
User accounts 37,39 
User data files 37 
User dictionary 37 
User identification items 26,29 
User programs and PROCs 37 
User-id items in SYSTEM file 29 
User-id items, updating 255 
Using the SECURITY account 184 
UTILITIES MONITOR 97 
UTILITIES MONITOR startup option 

Utility commands, overview 
VAX implementation 
Virgin system startup 
virtual code 
Virtual memory 
WARMS TART startup option 
Warmstarting the system 
WHO command 
Word processing accounts 
Workspace allocation at file 

54 
264 

62 
65 

9 
3 

54 
60 

209 
203 

restore 171 
WORKSPACE BEING LINKED; WAIT 252 
Workspace, additional linkage 252 
WP account, setting up Ultiword 

XMODEM-based async 
communications 

203 

229 
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