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I nt roducti on

The Integrated Monitor Package (IMP) is a collection of prograns
for disk file handling using DEMONII with the N colet 1080 data
systems. It includes the ability to create, assenble, edit, load and
run progranms as well as the ability to transfer ASCI1 and binary
information from high and | ow speed paper tape devices. Using |IM
paper tape can be used only for back-up copies, as no paper tape
Internedi ates are required during assenbly. I ndeed, |istings gener-
ated by the assenbler can be witten onto disk and then the rel evant
?p{tions exam ned using the editor rather than listing the entire

ile.

Further, the disk conmmand interpreter and disk 1/0O supervisor
all ow very sophisticated disk file handling capability from user
prograns with only mnimal programm ng conplexity. This allows both
program segnents and data to be swapped in and out during program
operati on.

The beginning user will need to becone famliar with the D sk
Editor and the DCl before proceeding to the other progranms as all
remai ning prograns utilize the command decodi ng capabilities of the
DCl .



1. D SKED

D sk Based Text Editor For the N colet 1080 system
(N G 28- 40605 )

| nt roducti on

DISKED is a text editor which operates on files stored on disk and
pl aces the resulting edited file back on disk. It is intended to be used
with the disk assenbler, but can be used to punch out the text onto paper

tape as wel|.

DI SKED operates in conjunction with DEMONVII and nmust not be used with
older disk nonitors. Each file which is to be edited is stored on disk and
given the extension .A (for ASCI1), so as not to be confused with binary
data or progranms. The files consist of tracks having packed 8-bit ASC I
characters, 5 per two words, with all characters |ess than 240 ignored
except 215 (return), 214 (Formfeed), 211 (Tab) and 212 (Line feed). The
Form character is used as a delimter within each track's text, indicating
the end of text wthin that track. Thus, all tracks are stored as 1536,
word bl ocks, regardless of how many neani ngful characters they contain.

During operation, DISKED reads in one track at a tinme fromthe Input
Fil e keeping count of the line nunbers. |t unpacks each track to one
character per word for ease of editing and when editing is conplete, packs
the information back into the 5-character per 2 word format and wites it
into a second file, called the Qutput File. The m nimum 1080 system which
wi Il support DI SKED consists of a 12K systemw th one disk. The current
version assunes that all operations are perfornmed on disk 1.

Loadi ng and Storage

DISKED is supplied as a binary tape and is |oaded using the standard
Bi nary Loader by typing BIN. To store the programtype

STORE DI SKED 0-4300; 0, P

Be sure to restart the DEMON nonitor after |oading and before starting
DI SKED. The program starts at |ocation zero, prints a nunber sign (#) and
all ows the commands descri bed bel ow

Command Conventi ons

The length of each command varies with the amount of information which
Is required for its conpletion. For this reason, the entire command is
typed, followed by a Return before it is interpreted for execution. This
feature also allows character by character nodification of the line until

the termnating Return is typed.

The actual conmands are all one letter in length. They nay be foll owed
by a nunber of characters describing the line nunber or the file nane in
vari ous cases.
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This nmodifying information is relatively "freeform™ It may or may not be
preceeded by a space. It may have as nany spaces between conponents as are
desired. Any character in the command line may be deleted by typing a
Rubout. The Rubout convention of DISKED is that it will print a backsl ash
and echo the rubbed out character. Additional rubbed out characters will be
printed without additional backslashes until some character other than
Rubout is struck. At this tinme, a second backslash is printed, thus bracket
ing the rubbed out text between two backslashes. For exanple, if you had
t yped

F FORT" FORT3

but had really nmeant to type FQRT2 instead of FORT", you could correct this
by striking the Rubout key 7 tinmes, which would produce

F FORT" FQRT3\3TRQF "

Then, to correct the error, sinply type in the 2 followed by the renaining
text :
F FQRT" FCRT3\3TRCF "\2 FQRT3

It is also occasionally useful to delete the entire command line. This can
be done by typing CTRL/O.  The programwll print 20, type a carriage
return-line feed and allow entry of a new command. Typing a Return with no
comrand in the string will cause an |LLEGAL COMVAND error nessage, as Wl |
typing any letter which is not a cormmand. Spaces are not required except
between file nanes, but nay be added to inprove legibility.

Al characters produced by holding dowmn the CTRL key and typing the
character are represented in this manual as CTRL/(char); for instance,
CTRL/A. These characters are printed as "A. The TAB character (CTRL/I) has
the functions of spacing over to the next colum divisible by 8  This
all ows easy tabulation of text. It can be used in the F, | and S comands.

DSKED Conmmands

A -- Add text to the beginning of a line. Use CTRL/R to finish the
l'ine.

CTRL/A — Append tape in reader to currently open file. Asks MORE TAPE?
Answer Y or N

B Print out bottom line nunber and text of the bottomline in the
current buffer.

CTRL/ B Wite out current buffer and |oad next one.

C nnnn Change line to new text. Exits at first CR Equivalent to D
followed by I.

CTRL/ C Cose current Qutput file. Wites out all remaining buffers.
This nust be done before the output file actually exists in the

disk directory.

D nmmm nnnn -- Delete |ines mmmm nnnn.



E FILE1 FILE2--Edit Input file FILEL and place result in Qutput file FILE2.

F FILEl—Ceate a new file nanmed FI LE1. The user can enter text until a
dollar sign is typed. This closes the file.

G — Gt and print the next line having a label followed by a comma.

CTRL/ G FILE1 FILE2 -- Conpress FILEl, conbining tracks to occupy m ni num
di sk space and place the result in FILE2.

H FILEL -- Punch out FILEL on the high speed punch.

| nnnn -- Insert text before l|ine nnnn. Exit with CTRL/D

K FILN FILEl FILE2 FILE3... —Conbine FILEl, FILE2, and FILE3 into one
Iarge file nanmed FILN. Note that the output file is first in the

ist.

L FILEL -- List FILE1L on the Tel etype.

M -- Junp to DEMON. This is not allowed if the file has not been
cl osed.

N -- Print out the next sequential line in this buffer.

CTRL/N — Junp to N cobug Il at 4700.
P nmmm nnnn— Print |ines mmm nnnn. Must all be in sane buffer.

R FILEL -- Read in source tape and nane it FILElL. Asks MORE TAPE? when
$-sign is found.

SABCDEF —Search for text string ABCDEF starting at current line. String
may be up to 72 characters if desired and nmay contain spaces.
Termnated wth Return.

CTRL/ R - Print out rest of line in search string.

CTRL/ N - Search for next occurrence of string.

Rubout - Rubs out characters back to beginning of I|ine.

Return - Delete all characters in the rest of the line.

CTRL/ O - Delete entire line and allow entry of new text.

ALT MDE - Split line into two at this point in the line.
T — Print out the top line nunber and top line of the current buffer.
V mmm nnnn/ dddd -- Move |ines nmmmnnnn to before line dddd. dd position

is not del eted. Li nes mmmm nnnn nust all be in the sane buffer.

W FI LENN - - List out text of FILENN on |ow speed punch. Equivalent to L
with |eader and trailer added.



CTRL/W — Wite out all text above current |line as a separate buffer and
put remaining text in a new buffer to allow nore room for insert
ing. Should be used whenever a Bell signals a full buffer.

X mmm nnnn FILEN — Extract |ines mmmnnnn and put themin a disk file
named FILEN. Previous Qutput file |ost.

CTRL/Y -- Yank in next buffer, deleting current one.
+nnnn — Print out the line nnnn bel ow the current |ocation.
-nnnn — Print out the line nnnn above the current |ocation.
— Print out the current I|ine nunber

DESCRI PTI ON OF COMVANDS

| NPUT COVMANDS
R FILENN Read in Tape

The command R causes DI SKED to select the high speed reader if it
exists and has tape in it and if not, the |low speed reader, and read in an
ASCI| source tape until a dollar sign is found. During readin it pauses
after every 3584 characters and wites themonto the disk. Wen the dollar
sign is found it asks the question

MORE TAPE?

If this is all there is, type N and the programw || nake an entry in the
disk directory of a file having the nane FILENN. A (where any 6-character
file nane can be used). If you wish to append several tapes together, type
Y, place the new tape in the reader and type Return. The dollar sign of
the first tape will be deleted and the tape will read in and be appended to
the end of the first tape. The programw ll, of course, ask MORE TAPE?
again at the end of this and all successive tapes. If the high speed reader

is used, the programw || type out the nessage UNLQAD CATCHER AND TYPE RETURN af t er

every four tracks stored on di sk

E FILE1 FILE2 - Edit

Editing of a given file begins by specifying the input and out put
files to be used. The input file to be edited is FILEL A and the out put

file will be FILE2. A The command also reads in the first disk text buffer
and initializes the line pointer to the first line. FILElL is nowsaid to
be "open."

It should be enphasized that FILE2 does not exist at this point, no
matter how much editing has been done, until it is closed using the CTRL/C
comrand. Before this time data has been witten on the disk, but no entry
is made in the disk directory until the file is closed, since until that
time its size is not known. The error nmessages NO I NPUT FI LE FOUND and
OQUTPUT FI LE ALREADY EXI STS are self-explanatory. To delete an old out put
file, exit to the nonitor, delete the file including the .A extension and

restart DI SKED.
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CTRL/ A - Append

Wile a file is open, additional paper tapes can be added to the end
of the file by typing CTRL/A The programw ||l delete the termnating
dollar sign at the end of the file, select the proper reader and read in
the tape. At the end of the file the programw || print MORE TAPE?.

Proceed as during read-in.
F ABC2 - Start a new file named ABC2

The F command allows a new file to be created at the Tel etype. It may
be of any length and the Rubout conventions apply but no other commands can
be accessed until the text is termnated with a dollar sign. This causes
the "MORE TAPE"' question to be printed. |If it is answered Y, this closes
the file. It can then be editied using the E command. During this comand

the TAB character can be used.

B T1 NG COMWANDS
T, B - Print out the top or bottomIlines

The editor divides the text into bl ocks of approximtely 3840 char-
acters each, and only one such block is in nenory at one tine. The line
nunbers and the text of the actual first and last |lines can be found by
typing T or B followed by a return. This information is only of use when a
bl ock of data is to be operated upon during a Myve comand.

P, Pmmm P nmmm nnnn Print

The Print command will print line mmmif only one decinmal nunber is
entered. It will print the last line referenced if no line nunber is entered
and will print lines mmmnnnn if two nunbers are entered separated by a
dash. If line nnnn is not in the buffer, the conmand will print all [|ines
in the current buffer and then go on to the next buffer. If a line or
group of lines is requested which lie before the beginning of the current
buffer, the programw ||l close and reopen the file, find that |ine nunber

and performthe indicated operation.

Db Dmmm D mmmm nnnn Del ete

The Delete command will delete the current line if no nunber is entered,
one line in any buffer if one nunber is entered, and all |ines frommmm

nnnn if two nunbers are entered.

I nnnn - |nsert

This command allows insertion of |lines before Iine nnnn. As many
lines as desired nay be inserted here, with the exception that when the
current text buffer is full, the Teletype bell wll ring after each char-
acter, indicating that some action nust be taken imediately. Wen all
i nes have been inserted, exit fromthe Insert node by typing CTRL/D. The
TAB character can be used to tabulate Iines.



CTRL/W- Wite out the text above the current |ine

Wien the core text buffer is full, the user nust nmake a decision as to
howit is to be subdivided for storage. The total core text buffer wll
hold 6656, words, or enough for nearly two 3840 word disk tracks. The
Tel etype bell will begin to ring when 6528 characters have been entered.

The CTRL/W command will print the line nunber, wite out all of the text
above the current line into a separate disk track, and nove all text start-
ing at the current line into a separate disk track, and nove all text start-
ing at the current line to the top of the text buffer. This allows room

for additional insertions if necessary.

This operation is only necessary when the Tel etype bell rings after
every character of text, and the editor programw |l normally handl e snall
overflows by noving that text to the top of the next disk buffer as it goes.

Print out the current |ine nunber

The : command prints out the nunber of the current line in decinal

SANCDEF - Search

The Search command is the nost powerful one in DISKED as it can be
used for highly sophisticated line nodification. The string of text (in
this case ANCDEF) entered following the S command is searched for starting
at the current |ine nunber and continuing throughout all buffers to the
end of the text. Spaces are allowed, but the correct nunber of spaces
nust be specified. For instance, the S comand would not find

MEVA @EMP
i f

MEMA @ TEWP
were specified as the search string. The string may be up to 72 characters
long and is termnated with a Return. If no match I1s found, a question
mark will be typed and the line pointer will be pointing to the last line in
the last buffer. It is, of course, possible that a search will mss a string,
if it occurs before the current line nunber. If you feel that this has

occurred, reset the line nunber to 1 by typing P1, and when the first line
has been printed, try the search again.

Once the search has found its match, the programw Il print out the
line up to the end of the search string and await nodifications. These
nodi fications can be the insertion or deletion of characters here by typing
new characters or Rubouts. The followi ng commands are al so avail abl e:

CTRL/ R Print out the rest of the line and | eave the Search npde.

CTRL/N - Look for the next occurrence of the search string.
Return - Termnate the line at this point.
CTRL/O - Delete the entire line and allow entry of new characters.

AQ is printed.
ALT MODE- Divides line into two at this point.

For exanple if the command STEM is given, the result mght be the
finding of the line MEVNA @TEMP and the printing out of

MEMA @ TEM



The CTRL/R command woul d cause the P to be printed and no nodification
to be nade on the line. However, the Mcould be deleted by typing a Rubout,
an R inserted by typing an R and the remaining letters printed out by typing
CTRL/R The Tel etype would show the following for these operations:

MEMA @ TEM M RP
#P
MEMA @ TERP

#

Thg TAB character can be searched for or inserted or deleted in the Search
node.

A nnnn - Add Text at the beginning of line nnnn

This comrand allows code to be inserted at the beignning of a line of
text without using the search node to find it. The usual method would be
to print the line and then type A followed by a Return, enter the required
text and finish the line with CTRL/R  For exanple, to add a label to line

15, we would type:

P15
MENMA ABCD

A
LABEL, (type CTRL/R) MEMA ABCD (line is finished and the A command exits)
P

LABEL, MEMA ABCD (This is the revised text |ine).

N - Next

This prints the next line in the sane buffer. It advances the current
line counter to that Iine.

+nnnn, -nnnn - Print lines + and - nnnn lines fromcurrent |ine

The + and - conmands all ow junping through text within a given buffer
by causing the printing of lines + or - nnnn lines fromthe current |ine.
The current line then becones that printed. Li nes outside the current
buffer will cause the NOT IN TH S BUFFER nessage to be printed. These
lines can be accessed by the P command or by reading in a new buffer.

CTRL/B - Wite out the current buffer and read in the next one

This comrand allows the next buffer to be read into nenory after a NOT
IN TH S BUFFER error nessage has been given. The conmmand changes the T and
B counters, and sets the current line nunber to the top of the buffer

G- Gt the next labelled line

G causes the printing of the next line containing a comma before a
slash in the current buffer. It does not go beyond the current buffer and
it always starts at the line after the current one.




C nnnn - Change |ine nnnn

This conbines the Delete and Insert commands into one command. Only
one line can be changed, however, as exit fromthis command occurs when the

first Return is typed.
CTRL/Y - Yank in the next buffer

This command reads in the next buffer wi thout witing out the current

one. This comand should be used carefully as it effectively deletes the
entire current buffer. It can be nost useful when used in conjunction wth

the extract conmand.

Vrmmm: nnnn/ dddd - ©Move

The MbVe comrand noves a block of text fromone |ocation to another.
The initial |ine nunber mmm need not be in the current buffer, but the
second |line nunber nnnn nust be within the sane buffer as nmmm The bl ock
is noved to before the line that was nunbered dddd. After the nove, of
course, the nunber will becone (dddd + nnnn mmm + 1). The current |ine
nunber will be dddd. The previous copy of the noved text, that occupied
| ocati ons mmmmnnn remains in the text and nust be deleted by the user.

CTRL/C - dose the output file

This command wites out the current buffer, reads in all further input
buffers and wites theminto the output file. It calculates the Iength of
this file and enters this, along with the file nane, in the directory. The
output file does not exist in the directory until it is closed, so this
command is of utnost inportance. A partially edited copy of the output
file will exist if aline in an early buffer is called for after a line in

a later buffer.

OQUTPUT COMVANDS

L FILEQ - List
This causes the file naned FILEQA to be listed on the Tel etype.

WFILEQ - Wite on |ow speed punch

This is exactly the same as the L command except that |eader and
trailer are also punched.

H FI LEQ - Punch
This causes the file FILEQA to be punched on the high speed punch.

MANI PULATI ON  COVIVANDS

X mmmm nnnn H LE2 - BExtract

This causes lines nmmmnnn of the current input file to be extracted,
and stored as a separate file nanmed FILE2. AL The lines nmmm and nnnn need
not be in the sane buffer. An Edit nust be in progress for this comand to
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be all owed. However, the original output file specified in the Edit
command is a dumy and is destroyed by the X command. The extracted file
is closed and no further editing can be done on the input file. It must be
reopened with a new E command.

K FILEX FILE1 FILE7 TEMPS5 - Conbine

This comand conbines files FILELl, FILE7 and TEMP5 into one new file
called FILEX. Error messages are printed if FILEX already exists or if the
input files do not. Dollar signs at the end of all but the last file are
deleted. As many files can be specified in the list as can be typed on one

line.

M- Junp to DEMON

Causes a junp to 7600 and starts the disk nonitor. This will not be
allowed if an Edit is in progress. |If you wish to abort an edit and restart
the nonitor, you nust use the switch register.

CTRL/N - Junp to N cobug 11

This causes a junp to 4700. |If N cobug is |loaded there, fine; other-
w se disaster may strike.

CTRL/ G FILEl1 FILE2 - Garbage Collection

This comrand conpresses FILEL to use disk space nore efficiently and
wites the result in FILE2. This can be useful if FILEL was subjected to
extensive deletions or if it was produced by conbining short files using
the K command. Note that CTRL/G is the BELL on nost termnals and the bell
will ring in this case.
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I11. DEMON Il D sk Command | nterpreter
(included in DEMONI1 NI C 26-40614)

The DEMON 11 Di sk Conmand Interpreter (DCl) is a routine |ocated on
track 11 of the DEMON/I1 Monitor which accepts input fromthe teleprinter
and sets up as output tables of input and output files and devices which
then can be used by any calling program These tables can then be used
with the Disk 1/O Supervisor. The following is a general description of
the DCI. This description is of use since a nunber of N colet prograns,
including the Assenbl er and Loader utilize conmands fromthe DCl.

Wien the DOl is called into core and started, it types a carriage
return-line feed and then prints a conmmercial sign (@ on the Tel etype.
The general format of a command string appears as foll ows:

@ NPUT1, | NPUT2/ QUTPUT [maxi num Fil el ength ] : OPTI ONS

The commercial is printed by the DCI. The slash (/) separates the
input files fromthe output files and the comma (, ) separates the individ-
ual files fromeach other. |If no slash is present, all files are regarded

as input files. For exanple, in the command

(@NPUTL, | NPUT2, OUTPUT

all three of the files would be regarded as input files as there was no
slash. In the next exanple, all the files in the command string are
regarded as output files.

@I NPUTT, | NPUT2, QJTPUT

Wiet her both input and/or output files are needed depends, of course, on
the requirenments of the programthat calls the DCl.

Devi ces and Fil enanes

The general format of a file is as foll ows:
FI LENAnme. Ext ensi on- Devi ce
where FILENAne is the nane of the file, Extension is a one letter extension
to the filenane and DEvice is the |ogical nanme of the device which the
filenane is on. Presently, the DO accepts the follow ng devi ces:

Logi cal Nane Devi ce S6bt inepee Devi ce Nunber

Disk Unit 1
Disk Unit 2
Disk Unit 3
Dsk Unit 4
H gh Speed Paper Tape
Low Speed Paper Tape

LIRERY
ocouhwNnF
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The Logical Device Nane is separated fromthe filename and extension

by a dash (-). A space is not permtted. |If no device is specified, D 1is
assunmed. In the case of the paper tape devices (HT,LT), a filenane can be
given but is ignored. The dash, however, still nust proceed the Logica

Device Nane (ie. -HT is legal whereas HT is not). A filename can be any
nunber of letters but only the first six are significant and the renainder
are disregarded. The extension, which is separated fromthe filenane by a
peri od, should be either a AABor C. Wether the extension needs to be

I ncl uded depends on the individual program If included, only a period
shoul d separate the filenane and extension.

The follow ng extensions are nmeaningful to all IM prograns.

bl ank - core image file. This is a copy of a menory region stored
on di sk.

A - ASCII file. This is the text produced by DI SKED or ASM and

contains 8-bit ASC | characters, packed 5 per 2 words.

.B - BASIC file. Produced by N colet BASIC. Mybe either a
programor a data file.

.C - Bi nary paper tape inmage file. This is a disk representation
of a binary tape which can only be |oaded using the D SK
LOADER pr ogr am

Speci al Characters

The D sk Command Interpreter regards the followi ng characters as
special characters and the followng action will be taken whenever they are
encount er ed.

Rubout
Typing a Rubout will delete one character to the left for each time it
is struck. The deleted characters will be enclosed in the back sl ashes

(\). For example, if
©ABCDEF

was typed and the F and the E were to be deleted and a Z added, the
rubout key would be struck twi ce producing the follow ng output:

@ABCDEF\ FE\ Z
Internally, the string becones

ABCDZ
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Li ne Feed

The Line Feed key will cause the DO to print the comrand string as it
appears internally with all deleted characters m ssing. For exanpl e,
if Line Feed is typed after

@N\BCDEF\ FE\ Z
the DAl prints
ABCDZ
and await nore input which is then appended to the string after the Z

CTRL/ O

CTRL/O prints ~0 and deletes the entire line and allows the user to
type a new conmmand.

CTRL/ Q
CTRL/ Q causes the Disk Command Interpreter to exit to the DEMON I |
Moni t or .
Ret urn
Return causes the DCl to start building the tables derived fromthe
command string. If no errors occur, it will exit to the program from
which it was called. [If an error occurs, the DOl wll print another
commercial and await a new command string.

Opt i ons

Options consist of ASCI printing characters which are preceded by a

colon and followed by a space (or carriage return). Options can appear on
either side of the input/output delimter and can appear nore than one in a

command string. For instance,
| NPUT: B / QUTPUT: FG

is legal. However it is usually convenient togroup the options at the end
of the line. The neaning of each option is decoded by the calling program

Optional File Length

The Optional File Length is an octal nunber enclosed in brackets
([ 1) which is the maxi mum nunber of tracks which an output file wll
occupy. This is useful in optimzing storage on a file structured device
since an enpty space large enough to hold the file will be selected rather
than the largest enpty. On input files and non-file structured devices
this nunber is disregarded. Below is an exanple of usage.

@NPUT: A OQJT1 [3D, AJr2, QJI3Cl103

The first output file will have a maxi mum length of three tracks, the
second is unspecified and the third output file has a mninum length of ten
octal or eight decinmal tracks.
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Error Messages

Al errors are fatal. An error free line nust be processed before a
return to the user program can be nade.

SYNTAX ERRCR

The command interpreter encountered a mstake in the syntax of the
command string.

| LLEGAL DEVI CE

There is no Logical Device Name for this device.

NAME. X NOT' FOUND

The filenane NAME with the assuned extension X was not found on the
devi ce specified. The extension nmay not be the one typed in as each
program has the capability of giving the DCI an assuned extension
which is used for a search if the search with the original one fail ed.

Programm ng Using the Disk Conmmand Interpreter

Thi s section describes programm ng using the DCl. It can be disregarded
by those only interested in responding to it.

The D sk Command Interpreter resides on Track 11 of the DEMON I
Monitor and is 1000(8) words long. It nust be called in at 6000 and 3000-
7577 should be stored on tracks 1 and 2 of the Monitor. Belowis an accept-
able call in of the DCl .

ONEA I VWRI TE

JMS @Dl SK / FI RST STORE 3000- 7577

100001 /ON TRACKS 1 AND 2

4600 | STGRE 4600 WIRDS

3000 | START AT 3000

ZERA | READ

JMS @Dl SK

100011 / FROM TRACK 11

1000 /1000 WORDS LONG

6000 / LOAD AT 6000

ZERM @ DEVDI R /| SET SWTCH TO | NDI CATE THAT CORE SEGVENT

/ 3000-5777 IS IN CORE (RATHER THAN ON DI SK)

DI SK, 7612 [/ ENTRY PO NT TO DI SK HANDLER
DEVDI R, 7764 / CORE SEGVENT SW TCH

Once the DCl is in core, it is started by performng a JVM5 to |ocation
6000. After the JM5 there should be three argunments which are used by the
DCI. The first argunent is a pointer to the Input/Qutput table buffer.

The second argunent is a pointer to the Qption table buffer. The third
argunent is the ASCI|I value of the assumed extension which is used if the
initial search for an input file fails. The followng is an acceptable

call to the DCI
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JVS @ DCl

| OPNT /PO NTER TO | NPUT/ QUTPUT TABLE
OPNT /PO NTER TO OPTI ON TABLE
301 [ ASSUMED EXTENSI ON (A)
/ RETURN HERE
| OPNT, BLOCK 20 / RESERVE 20 LOCATI ONS FCOR | NPUT/ QUTPUT TABLE
OPNT, BLOCK 10 /| RESERVE 10 LOCATI ONS FCR OPTI ON TABLE
DCl 6000 / ENTRY PO NT OF DI SK COWAND | NTERPRETER

Format of Input and Qutput Tabl es

An input table entry is three locations long and has the foll ow ng
format:

| ENTRY1 /| DEVI CE #
| ENTRY2 / STARTI NG TRACK.  ZERO | F NON- FI LE STRUCTURED

| ENTRY3  /WORD COUNT. ZERO | F NON- FI LE STRUCTURED
The end of input entries is designated by a 3777777 (-1).
The output table entries are four |ocations |ong.
CENTRY1 /| DEVI CE #
OENTRY2 /FIRST THREE CHAR OF FI LENAME, ZERO |IF NFS
OENTRY3  /SECOND THREE CHAR. OF FI LENAME AND EXTENSI ON
OENTRY4  / MAXI MUM WORD COUNT | F SPECI FI ED, ZERO OTHERW SE
The output file entries are termnated by a O.
If there are no input files, the start of the table will contain a -1

and if there are no output files, a zero will follow the input termnator
of -1.

Format of the Option Table

The option table sinply contains the ASCII values of the option char-
acter, one character per word. After each string (one or nore characters)
a zero is stored to indicate the end of the string for that file. The
option table is termnated with a 3777777.
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Exanpl e of Usage

@NP1.B: D /0UTL [1Q,-HT: ZS

The above command string would be parsed as follows by the DCl.

JVMB @ DCl / CALL DCl
| CPNT / PO NTER TO | NPUT/ OJTPUT TABLE
CPNT / PO NTER TO OPTI ON TABLE
303 / ASSUMED EXTENSI ON ()
/ RETURN
| OPNT, BLOCK 20 | RESERVE 20 LOCATI ONS
OPNT, BLOK 5 | RESERVE 5 LOCATI ONS
DCl 6000

After execution of this routine, the follow ng tables would be set up.

| OPNT, 0000001 /| DEVI CE #
0000300 / STARTI NG TRACK
0007600 / WORD  COUNT
3777777 /1 NPUT ENTRI ES TERM NATOR
0000001 /| DEVI CE #
0576564 / FI RST THREE CHAR OF FI LENAME
0210000 / SECOND THREE CHAR AND EXTENSI ON( NONE)
0030000 / MAXI MMM FI LE LENGTH | N WORDS
0000005 / DEVI CE # OF SECOND OUTPUT ENTRY
0000000 / NO FI LENAVE (NON-FI LE STRUCTURED)
0000000
0000000 / NO WORD COUNT SPEC! FI ED
0000000 / TERM NATES OUTPUT ENTRI ES
0
0
0
OPNT, 304 / OPTI ON D
0 / STRING TERM NATCR
332 / OPTI ON Z
323 /| OPTION S
0 / STRING TERM NATOR
-1 /| END OF TABLE

Note that if input file INPL.B was not found a search for INPL. C
woul d be perforned.

Cautionary Notes

It is possible for the command string to overflow your buffers. It is
a good idea to check the addresses of the termnators to check for overfl ow
Do not call the DA from or have your table pointers in this 6000-7577
regi on. The DOl does not dismss itself but does |eave 3000-5777 in core
when it returns to the user program The scratch area in the Mnitor Head
is used since the DO calls DDRFUN to look up the input files to see if

they exi st.
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V. Disk Assenbler (ASM

(NC- 29-40515)

The Disk Assenbler is a programwhich translates the N colet 1080
menoni ¢ codes into a binary format which can then be |oaded into nenory
and executed. ASM has the capability of storing up to 1710 user and
per manent synbols on a 12K system The large size of the synbol table
allows a user to assenble extrenely |arge assenbly |anguage prograns and
thus let the assenbler resolve addressing problens at assenbly tine instead
of having the progranmer do it with smaller sections. Al so ASM has a |arge
nunber of Pseudo-operators which also ease the burden of programm ng. ASM
is a three pass assenbler. In its first pass through the text, it creates
a synbol table which is stored in nenory. During its second pass, it pro-
duces a binary tape or disk file and during its third pass a listing. These
three functions are commonly referred to as Pass 1, Pass 2 and Pass 3.

Loadi ng Procedure

ASM nust be used with Denon/Il Disk Monitor. Wen the nonitor is in
resi dence, place the ASM binary tape in the appropriate reader and type

Bl NLDR
and Return. |In the case of the Teletype, turn the reader to start. After
the processor and reader stop, renove the tape fromthe reader and restart
the nonitor at 7600. To store the program type

STORE ASM 0-7577;0 :P
and Return. The programis now stored on disk for future use.

Usi ng the Program

To run the program type

RUN ASM
and Return. The programw |l start and nove the permanent synbol to 106000
and then call in the Disk Conmand Interpreter which will then print a

comercial (@. ASMw Il assenble up to four input files and can create a
binary output file, and also a listing output file conpatible with the

Disk Editor (DI SKED). The input files nust all have .A extensions. |nput
is not allowed from a paper tape device (ie. high speed reader or Tel etype).
The followi ng options are avail abl e.

E Error Analysis. No output files are needed for this operation.

The assenbler will look for errors in the source file(s) and if
found print themon the Teletype or termnal.
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B Binary. The source is assenbled and a binary output file is
created. If this file is witten onto disk it will have a .C
ext ensi on.

L Listing. The source is assenbled and a listing file will be

created. As nentioned previously, if a listing is stored on di sk,
it can be listed and searched by using the Disk Editor. One nust
be careful not to use the sanme nane for the listing file as the
sourcefile(s) .

T Tabul ate. This option forces the assenbler to insert eight
| eadi ng spaces on non-labeled lines. This feature enhances the
format of the listing, especially for lazy programers who do not
indent their non-|abeled code. This option can be used with the
L and F options.

F Full options. This option causes the assenbler to perform both
the binary and listing passes. Two output files nust be specified
with the binary being the first of the two.

X Convert tabs to spaces. Wenever a tab is encountered, a space
is printed instead of a tabulation.

ASM al ways returns to the nonitor when finished. The programis not
restartable. It nmust be reRUN every tine it is used. Control can be
transferred to the nonitor by typing CRTL/Q during execution

Speci al Characters

Legal characters consist of the nunbers 0-9 and the letters AZ and
the special characters listed below.  Synmbols can only be forned from the
al phanuneric set with the exception of AM A+M MA and MA  Conversely
the synbols Mand A are illegal since they have special neaning in the
N col et mmenoni ¢ codes.

, comma The conmma defines a |abel. ex:

*1000
TEMP, O /The comma defines TEMP to 1000.

+ pl us Adds synbols or nunbers. Arithmetic is perforned
in the order of occurence. ex:

MEMA TEMP+1 /Load the contents of the address
foll owing TEMP

m nus Negat es synbols or nunbers. ex:

MEVMA TEMP-1 /Load the contents of the address
/ preceedi ng TEMP.

! excl amat i on Mul tiplies synbols or nunbers. ex:

MEMA TEMP! 2 /Load the contents of the address of
[twi ce TEMP
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Space Combines an delimits symbas and numbers.  Spaces
should not be imbedded betwean other items of syntax.
* asterisk Set current location counter. ex:
*200 /Set PC to 200.
Return Terminate line.
Tab Same function as a space
= equals Define parameters. ex:
TEMP=1000 /Set TEMP to 1000
VEVA TEMP /Equivalent to MVBVA 1000
Note, do not imbed spaces either before or after
the equal sign.
/ slash Indicates start of comment.
guote Obtain ASCIlI value of following character. ex:
VEBVA (‘A /Equivalent to a VMEB/A (301
@ commercial Set indirect bit.
( left parens. Set immediate mode.
# number sign Indicates value of current location counter. ex:
*200
TEMP, # /Location 200 contains 200
$ dollar sign Terminates pass.
; semi-colon Floating point constant. Mug be used with label.
< less than Delimit conditional assembly.
> greater than Limit conditional assembly.

Descri pti on of

t he Pseudo- Operators

Pseudo Ops are speci al
general l y nake progranmm ng easi er.
than described will
use their nanes as | abel s!

tasks that
a nmanner
Ther ef or e,

ot her

do not

i nstructions for
Use of
often cause the assenbl er

assenbl er perform ng speci al
the Pseudo o nane in

to crash.

TEXT

The TEXT Pseudo Op packs a character string into a stripped ASCO I
fornat . The general format of this Pseudo o is as follows,

TEXT ZNNNNNZ
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where Z is a delimting character and N is any printing character except <.
A space nust separate TEXT fromthe delimting character. Wen the second
delimting character is encountered, a 77, which is the stripped ASC
termnating code, is inserted in the binary. For exanple,

TEXT %ELLO THERE%

woul d be assenbled as foll ows

504554 TEXT %EL

545700 LO
645045 THE
624577 RE%

Notice that in this exanple the percent sign (% was used as the delimting
character and caused a 77 to be inserted at the end of the string.

PAGSKP

The PAGSKP Pseudo o forces the listing to skip to the top of the next
page. This is useful in separating sections of code. This comand is also
given internally by the TITLE Pseudo Op.

BLOCK

BLOCK is used to reserve storage with zeroes. The general format of
the BLOCK is

BLOCK n

where n is the nunber of sequential |ocations to be filled wth zeroes.

The nunber can be an octal or decinmal constant or alternatively it can be
an expression. |If so, all |abels used in the expression nust be defined
previous to that point or an assenbly error will occur. |[If the value of
the expression is mnus, an IR error nessage will be printed and the Pseudo
O will be aborted.

DEC MAL or DEC MA

One bot hersone programm ng detail is the searching for an octal equiv-
alent of a decimal nunber. The DECI MAL Pseudo Op causes all nunbers encoun-
tered after it to be treated as decinmal instead of octal.

Ex.
*0

0 100 C100, 100 /100 OCTAL
DECI VAL

1 144 D100, 100 /100 DECI MAL

2 1750 D1000, 1000 /1000 DECI MAL
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OCTAL

The OCTAL Pseudo Op forces the nunber radix of the assenbler back to
octal. Since the radix of the assenbler is normally in octal, this command
is only needed after the DECI MAL Pseudo Op.

FI XTAB

This Pseudo o appends all synbols previously encountered to the
per manent synbol table. They will not be printed on the synbol table
listing. This Pseudo o should only be used after EXPUNGE or before actual

program codi ng.

EXPUNGE

EXPUNGE zeroes the permanent synbol table excluding the Pseude Op
section. Therefore, the synbols AtM MA, MA and A-M are not affected.

NCLI ST

In a large nunber of cases, only a small section of coding is changed
in an assenbly. In some assenblers, all the source nust be listed in order
to view a certain section. The NCLIST Pseudo Op suppresses |isting.
Coupled with the LI ST Pseudo Op, it can be used to list a section of code.
If NOLIST is still set at the end of the listing pass, no synbol table wll

be printed.
LI ST
The Pseudo Op enables pass 3 output. This is the default |isting node.
NOPUNCH or NOPUNC
NOPUNCH hal ts binary output on pass 2. Used in conjunction with

STPUNCH, it can be used for generating overlays and rel ocatabl e code.
Bel ow is an exanple of what is nmeant by rel ocatable.

*0

NOPUNCH

*100 / CHANGE THE CRG N BUT DON' T PUNCH IT

STPUNCH / ENABLE PUNCHI NG

MEMA TEMP /TH'S IS LOADED AT 0, BUT ASSEMBLED AS | F
TEMP, 0 [ AT 100
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STPUNCH or STPUNC
STPUNCH enabl es binary output on pass 2. This is the default node.
TI TLE

The pass 3 page heading is generated fromthe first line in the source.
The TITLE Pseudo o allows the user to change the heading during the I|ist-
ing. It has the general format,

TI TLE XZ2ZZX

where X is a delimting character and Z is a printing character. For
i nst ance,

TI TLE %CHANGE THE HEADI NG %
woul d cause the heading
CHANGE THE HEADI NG
to appear on succeedi ng page headings. TITLE al so causes a PAGSKP

TAPEND

ASM can assenble nore than one input file. TAPEND causes the assenbler
to terminate the current file and fetch the next one. |If TAPEND is not
present, a PH (phase) error occurs when nore than one file is assenbl ed.

ASM FZ

ASM FZ stands for ASseMdl e IF Zero. The general format is as follows:

ASM FZ expression or synbol
<code
>

|f the value of the expression or synbol followng ASMFZ is zero, then the
code delimted by the less than (<) and greater than (>) character wll be
assenbled. If the expression is not zero, then the code enclosed will be
ignored. This Pseudo @ can be nested. Below is a exanple of how condit-
ional assenbly can be used.
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SWCH=0
ASM FZ SWICH

<

MEVA TEMPI | ASSEMBLE | F SWICH=0
>

ASM NZ SWICH

<

MEVA TEMP2 | ASSEMBLE | F SWCH=1
>

If the synbol SWCH is set to zero as shown here, the line MENA TEMPl is
assenbled and the line MEMA TEMP2 is ignored. |If the synbol SWCH was
defined as non-zero by SWICH=1, the |line MEVMA TEMP2 woul d be assenbl ed.
The MEMA TEMPI line is then ignored. Assenbler instructions such as
NOLI ST or DECIMAL within conditional assenblies are ignored if that sect

is not assenbl ed.

ASM NZ

ASM NZ stands for ASseMble if Not Zero. This Pseudo o is the com
plement of the ASMFZ in that the delimted code is assenbled if the

expression is not zero.

Address Arithnetic

ASM FZ and ASM NZ can be nested together.

One progranm ng m stake that is commonly made is overstructuring of
t he program For instance, lists have no provision for additional entries,
etc. Beloware two exanples of lists, one using

the assenbler's arithnetic capabilities and another which could be coded by
hand with little difficulty.

/ TH'S COULD BE CCDED BY HAND

starting points are fixed,

ACLI ST, 1000
LCNT, 5
*1000

303240

23420

1750

144

12

$

| STARTI NG ADDRESS

/100000
/10000
/1000
/100
/10

/| THE ASSEMBLER COULD DO THI S ONE

ACLI ST, XLI ST
LCNT, CNT
DECI MAL
XLI ST, 100000
10000
1000
100
10
CNT=#- XLI ST
OCTAL
$

/ STARTI NG ADDRESS OF LI ST
/# OF LOCATIONS IN LIST
/ SET RADI X TO DECI VAL

| CALCULATE LENGTH OF LI ST
/ RETURN TO COCTAL RADI X

i on
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Notice in the second exanple that the origin setting is uninportant and that

in the other it is fixed. The second list could be assenbled on any page
and still function correctly, but the first list would require changes in
the origin setting and pointer to the starting address. Also, if the
nunber of itens in the list changed, the first exanple would require a
change to LCNT but in the second exanple, the assenbler would automatically
conpensate for length changes. Since the synbol table is so large, one
should not hesitate to use these features. However, when used in an ex-
pression, such synbols nust be defined previous to that point.

Error Messages

Error nmessages have the general fornat
NN XXXXXX AT z27277

where NN is the error code, XXXXXX is either the synbol nanme or octal value
of the expression that caused the error and ZZZZ is the value of the current
| ocation counter. Al error nessages are printed on the Tel etype during
the first two passes and are printed on the listing on the third pass.

Error Codes

IS Illegal suffix. The suffices used are the same or one was used
where it shouldn't have been.

NL No label. The |abel has not been defined on the first pass. The
address in the instruction contains the |ocal address of where
the | abel was first encountered.

DL Duplicate label. This |label has been previously defined. It is
not redefi ned.

SE Synbol table exceeded. More than 1706,, pernmanent and user
synbol s are used.

IC Illegal Character. A character which the assenbl er considers
illegal has been encountered.

IR Illegal reference. The page of the address and current page are
not the same or a mnus BLOCK size has been specified.

PO Pushdown overflow during parsing. The expression is too conpl ex.
PU Pushup underflow. This is usually a machine error.

RD Redefinition of an expression.

IM Illegal imrediate. There was no instruction present, the value
of the inmmediate expression was greater than 2000 or the M suffix
was used.

NO No output file.
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PH Phase error. The nunber of input files used and the nunber
specified do not agree.

| [llegal input. The high or |ow speed reader was specified as the
i nput devi ce.

HD Har dware error. An unrecoverabl e disk read error occured.
NR No roomon disk for output.

NO, PH, Il, HD and NRreturn to nmonitor. The PO and PU errors cause the
current pass to be termnated and the next one initiated.

Exanpl es of Usage

The following exanples deal only with the setting up of the I|nput/
Qut put specifications. The follow ng exanpl e assenbl es one source file
FT74. A on disk 1, creates a binary file FT74.C on disk unit 2 and puts the
pass 3 listing on the |ow speed paper tape device (Teletype or term nal).

@T74. AFT74. G D2, -LT: F

The F option was used since both the binary and listing were created. | f
the A extension was not used on the source file, first a file with no
extension would be searched and if this was not found, a search for a file
with the A extension would be performed before a FILE NOT FOUND error

message is printed.

Below is an exanple of an error analysis of FILEL on disk unit 2 and
FILE2 on disk unit 1.

@l LE1- D2, FI LE2: E

Notice that no output files were needed and that disk unit 1 is the default
disk if no disk is specified.

Below is an exanple of a forced tabulated listing of FT74.A which
woul d go on disk for examnation by the D sk Editor. If LIST did not have
an A extension, ASM would force the extension on.

@T74. A LIST. ATL

If T was not used the listing would be non-tabul ated unless tabs were used
in the source.
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V. Disk Loader Program (LOADER)

(NI C- 30- 40514)

Files having the .C extension are generally produced by the D sk
Assenbl er and are sinply inages of what would have been put on paper tape
If binary output to paper tape had been specified. They contain starting
addresses, checksuns and rubouts nuch as a binary tape woul d. They cannot
therefore be |oaded using the DEMON LOAD commrand, as this comrand expects a
copy of a nenory region called a core image file. The D sk Loader program
has been designed to load these .Cfiles into nmenory. Thus, it is really a
Binary Loader for disk files that look |ike paper tape. Once these files
have been |oaded once by the D sk Loader, they can be STOREd using the
DEMON STORE command as core inmage files which could be LOADed or RUN using
DEMON. For versatility, the D sk Loader program also allows |oading of
core inmage files (those having no extension) but this feature is of sone-
what | esser use.

Loadi ng Procedure

This program nmust be used in conjunction with Demon/l1. Wen the
Denon/ 11 Keyboard Monitor is in residence, place the LOADER binary tape in
the appropriate reader and type

Bl NLDR
followed by a Return. If a |ow speed reader is being used, turn it to
start. Wien the reader and processor stop, renove the tape from the reader
and restart the nonitor at 7600. To store the programon disk, type
STCRE LQADER 100000-101500; 100000 : P

and Return. The programw ||l now be stored on disk for future use.

Program Usage

To use the program type
RUN LQADER

and Return. LQADER then calls in the DC which responds with a commerci al
(@.

The general format for loading a disk file named ABCDE in . C format is
@\BCDE: opt

where the options are L, Mand G Several files can be strung together and
| oaded at once by typing

@\BCDE, AB, FZ, Al : opt
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The options have the neaning

L - load the files and return to the LOADER
M - load the files and return to DEMON I |
G - load the files and start at O

G=nnnn - load the files and start at address nnnn
C - |l oad the core image file

If no options are given, L is assuned.

Wiile ordinary binary files, such as spectra or paper tape | oaded
prograns are nost easily |oaded using the DEMON I commands, the LQADER
will allow conbinations of all three. nly one such file per command |ine

is all owed, however.

Wen the LOADER is run, it intially destroys 100000-102777. This is
of little consequence since if that section was saved on disk before the
LOADER program was run, it can be reloaded using the C option and overl ay
the LOADER. \Wenever a Gor Moption is used, all core is restored. After
using these two options, you cannot type GO 100000 to restart the LQOADER
since it overlays itself with that code which was |oaded into 100000-102777
or if none was |oaded, with what was last on tracks 14 and 15 (the scratch

| oadi ng area on di sk).

If no extension was given on the input file (output files are ignored),
first a directory search will be made for that name and if the search
fails, the name with a C extension will be used for the search. You nust
be careful not to load a core image file instead of a binary or vice versa.

Exanpl es of Usage

To load the file FT74. C which was produced by the D sk Assenbler, type
after the commercial sign of the D sk Command Interpreter:

CFT74.C. L
or
CFT/74. C
In order to load this program and start it,
GPT74.C. G

This starts the programat |ocation 0. If the programwere to be started
at 1000, the command woul d have the follow ng format.

@T74. C. G=1000
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Mw, suppose the binary FT74 tape file produced by this assenbl y does not have the
Hoating Point Package included. To load the FPP fromthe high speed reader and
the FT74 file fromdisk, and return to the Mnitor, the foll owng coomand coul d be
used.

@HT, FT74.C M

Wien the paper tape file is to be read in, the LOADER prints either an ” or
on the Teletype or terminal and waits for any character to be struck on
the keyboard. This initiates reading of the paper tape. Each tine a new
paper tape file is to be read, the » or » wll be printed. In order to
load the core inage copy of FT74 (generated by the DEMON STORE conmand),

type
@T74: C

Only one core inage file can be loaded at a tine.

Error Messages

BAD BI NARY CHECKSUM
The file read in had a bad checksum Control returns to the
D sk Command Interpreter for new input specifications. This
can also occur if a core image file was specified instead of
a.Cfile.

MORE THAN ONE CORE | MAGE!

More than one file was used when using the C option. Control
returns to the Disk Command Interpreter.

READ ERRCR!

The disk hardware error flag was set during the last operation.
Control returns to DEMON/ | 1.

MONI TOR CANNOT BE OVERLAYED!

LOADER wi Il prevent any intrusion into the Monitor Head as it
could prove potentially fatal. Control returns to DEMON/ I 1.
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VI. Exanples of Assenbly, Editing and Loading

The follow ng Tel etype output was produced during the assenbly, editing
and debugging of a sinple programto print out the word "TEST." It illus-
trates sinple wuses of the Editor, Assenbler and Loader. The process
starts by the creating if a file naned TEST using D SKED.

* RUN DSKFD DISKED is started from DEMON
#FTEST The F command is used to begin a file named TE
i'CI)'EST PROGRAM
START, MEMA ("T /T Note the use of the TAB character to tabul ate
JVMB TYPE | abel s, code and comments. This greatly
MEVA ("F IF i nproves legibility.
JVMB TYPE
MEMA ('S /S
JMS TYPE
MEMA "T /T
JMS TYPE
JMP 9 K7600 / RETURN  TO DEMON
K7600, 7600
TYPE, 0
TTYPE
JMP #- 1
PRTTY
JWP @ TYPE
$
MORE TAPE?N Answering N here closes the file and all ows
#M ot her DI SKED conmands. M causes a return to
DEMON.
*RUN  ASM The Disk Assenmbler is started.
@EST. A E An error analysis is perfornmed on the file
TEST. A
*RUN  ASM The Disk Assenbler is restarted
@FST. ATEST.C\:\,-LT: F The programis told to assenble the file
TEST. A TEST.C, -LT. F TEST. A, produce a binary file named TEST. C and
# a listing on the |ow speed tape device

(Tel etype). A Line Feed was struck after the
first line to get a clean copy of the conmand
string before executing it.
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/ITEST PROGRAM Note that the title is the first printed line
unless the TITLE Psaudo-Op is used.

ITEST PROGRAM

*
0
0 110324 START, MAVA (T /T
1 2000012 IJMB TYPE
2 110305 MEMA ("E /E
3 2000012 IMB TYP
4 110323 MEMA ('S /'S
5 20000 12 IMB TYPE
6 2110324 MEMA T IT
7 2000012 IJMB TYPE
10 1000011 JWP @K7600 /RETURN 10 DEMN
11 7600 K7600, 7600
12 0 TYPE, O
13 6444 TTYPE
14 13 IMP # 1
15 4443 PRTTY
16 1000012 JWP @ TYPE

CTRL/Qis typed to abort the listing after the
text and before the synbol table.

*RIJ \' JI\M LOADER The |loader is started.

@EeST.C G The program TEST.C is |oaded and started at O.
TES But only the characters TES are printed out.

Cearly there is a bug in the program TEST since it does not print out
the final T as we wanted it to. Therefore we |ook back at the listing and
di scover that at location 6 the code MEMA "T is used rather than MENA ("T.
This loads the contents of address 324 instead of the nunmber 324 into the
AC.

Therefore, in order to get this programto work, we nust generate a

new file with this mssing left parenthesis added. This is shown on the
fol |l owi ng page.
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*RUN DSKFD

#ETEST TFSTI1

#ST
START, MEMA (T
MEMA "TA\T"\("T
#1C
™
*RUN ASM

@TEST!/TEST1,-L1t0
TEST1/TESTI1:R

*RUN LOADER

eTFST1:¢G

TFST

*STO S\S\TEST! 0-16:0
DELETE:Y

*RUN TEST!

TEST

*

/T

The Disk Editor is started

Input file is TEST, output file is TEST1

We search for "T

The first occurence is in a legal text line.
/T

But the second occurence is at location 6. We
rub out two characters, insert the parenthesis
type the two characters back in and type CTRL/!
to finish the line.

The character CTRL/C is used to close the file,
writing the file TEST1.A onto the disk.
We return to DEMON with the M command.

and re-run the assembler.

This line is in error and is aborted with CTRL,

We produce a new binary file TEST1.C. No list-
ing is generated.

The Loader is started

and the file TEST1.C is loaded and started at
It works this time.

We store it as a core image file.

deleting an old version.

We then run the core image file from DEMON

It too works, of course.
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VII. Disk Transfer Program (MOVE)

(NIC-31-40611)

MOVE can be used to transfer files from disk, to paper tape devices or
vice versa using the DEMON/II monitor routines.

Loading Procedure

This program must be used in conjunction with the DEMON/II monitor.
When the DEMON/II monitor is in residence, place the MOVE binary tape in
the appropriate reader and type

BINLDR
and Return. If a low speed reader is being used, turn it to start. When
the reader and processor stop, remove the tape from the reader and restart
the monitor at 7600. To store the program on disk, type
STORE MOVE 0-1777;0 :P

and Return. The program will now be stored on disk for future use.

Using the Program \

To use the program type
RUN MOVE

and type Return. MOVE will load and start and then call in the Disk Command
Interpreter to process your input/output specifications. Any number of
binary and ASCII input files can be combined, but MOVE makes no attempt to
change the format. For instance, rubouts, dollar signs, leader and trailer
are not trapped for and are passed on to the output file. If more than one
output file is specified, only the first is used. If a core image file
(null extension) is to be transfered, a C option must be used in your
command string for the Disk Command Interpreter. The B option will convert
a core image file to binary paper tape format. This is useful whenever a
core image file is transfered to paper tape as a core image file has no
meaning on paper tape. In addition, only one input file can be specified
whenever a core image file is transfered. When transferring a file that is

larger that 50 tracks, the H option must be used.

Examples of Usage

To transfer two ASCII paper tapes from the high speed reader to a file
on disk unit 1 called SCR.A, the following command string could be used.

e

@-HT, -HT/SCR. A

For each paper tape which is read in, a 4+ or = will be.printed on the
Teletype or terminal and then the I/0 routine will wait for a charaqter to
be struck on the keyboard before the tape reading is initiated. Ngtlce
also that the disk unit on SCR.A was not specified since it was unit 1.
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To transfer the core image file FT74 from disk unit 2 to disk unit
one would type

@FT74-D2/FT74-D3:C

Error Messages

NO OUTPUT FILE

An output file was not specified in your command string.
NO ROOM ON DISK

There isn't enough free space on disk to complete the transfer
MORE THAN ONE CORE IMAGE FILE

There was more than one input file when the C option was used.
HARDWARE ERROR

An unrecoverable disk read error occured.
ILLEGAL INPUT

The B option was used when the input file was a paper tape device.



VIII. General Input-Output Handler (IOSUPER)

(part of DEMON/II - NIC-26-40614)

IOSUPER is a collection of routines that handle input and output from
the disk, high and low speed paper tape devices. It is a powerful program-
ming tool for disk swapping and transfers. The provision is made for
additional devices to be assembled into the program in order to utilize
other devices available for a given system. This program resides on Track
12 of the DEMON/II monitor and is 1000( words long. When it is loaded
into core, it must be loaded at 6000. giso, the core locations from 3000-
7577 should be stored on tracks 1 and 2 if that core area is to be saved.
Location 7764 should be set to zero if the core segment 3000-5777 is indeed
in that area and to a -1 if the core segment 6000-7577 is in locations
3000-4577. Otherwise it is set to the number of the disk directory that is
currently in core, which is set by DIRFUN. The program will exit after the
I/0 transfer with the core restored, if prior to the calling of the routine
the locations 3000-7577 were saved on tracks 1 and 2.

Capabilities of IOSUPER

1. Perform a block read operation.

2. Perform a block write operation.

3. Search for a file and perform a block read.
4, Load a file using its directory information.
5. Store a file.

The latter three operations are of course only applicable to a file
structured device such as a disk.

Calling Sequences

A typical calling routine for IOSUPER is as follows.

ZERA=read ONEA=write
JMS @ IOSUPER /JMS TO 6000
DEVICE # /DISKS 1-4 OR AS SHOWN
WORD COUNT /IGNORED ON DIRECTORY CONTROLLED READS
TRACK # /@ MEANS FIND EMPTY ON WRITE OR USE DIRECTORY
/ON READ
ADDRESS /-1 MEANS USE DIRECTORY ADDRESS
FILPNT /POINT TO ZERO NAME MEANS BLOCK TRANSFER, NO

/DIRECTORY INFO

ERROR RETURN
NORMAL RETURN

IOSUPER, 6000
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The entry point of the subroutine is 6000. After the subroutine cgl1l
there are five arguments that the program uses to perform the transfer.
Whether all of these arguments are used in a given operation depends upon
the operation. The AC should be zero to indicate a read operation and non-
zero to indicate a write operation. The first argument after the Subroutin
call is the Device number. Table I contains the correspondence between the
Device number and the Logical Device Name. IOSUPER only allows numbers
between 1 and 7 but as mentioned previously, this can be changed to reflect
additional devices. If an illegal device is encountered, ID will be printe
on the Teletype and control will be transfered to the Disk Monitor. The
second argument is the word count of the transfer. This must be specified
for a block transfer but may be left zero if desired in a

Search block read operation (3).
Load operation (4).

The third argument is the starting track of the transfer (ignored by paper
tape devices). On a read operation if this argument is zero, IOSUPER will
use the file name which is pointed to by argument five to perform a direc-
tory search and use that information for the starting track. For a block
transfer this location should contain the actual starting track. The
fourth argument contains the core address. For a load operation, this
location should contain a -1 in order that the directory information is
used for load. The fifth argument is a pointer to a two word filename
which will be used in case a directory operation is needed. On a simple
block transfer operation, this pointer should point to a zero.

TABLE I

NAME LOGICAL DEVICE NAME DEVICE NUMBER
DISK#1 D1 1
DISK#2 D2 2
DISK#3 D3 3
DISK#4 D4 4
High Speed Paper Tape HT )
Low Speed Paper Tape LT 6

7

Optional -

Use of the Individual Devices

The disk unit requires no interaction with the user other than being
accessible. The tape readers, both high and low will print a + or " on
the Teletype or TI printer when accessed. The user should then type any
key on the keyboard to initiate reading of the tape. On the Teletype
simply turn the reader to start. The paper tape input devices sense the
end of input by monitoring the time between characters. If the next
character isn't read within a given time period, it knows that the tape has
stopped reading. There is no user interaction with the paper tape output
devices.

Table 11 contains the arguments and uses for IOSUPER.
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TABLE 11

/BLOCK READ

ZERA /AC IS ZERO FOR READ

JMS € IOSUPER

DEVICE

wC /WORD COUNT MUST BE SPECIFIED
STRACK /STARTING TRACK MUST BE SPECIFIED
BUFADD /CORE ADDRESS MUST BE SPECIFIED

ZPNT /POINTS TO ZERO
ce /ERROR RETURN OR END OF TAPE

/LOAD FILE AT SPECIFIED CORE ADDRESS

ZERA JAC IS ZERO FOR READ
JMS @ IOSUPER
DEVICE
0 /WORD COUNT IS ZERO
0 /STARTING TRACK IS ZERO
BUFADD /ADDRESS WHERE FILE WILL BE LOADED
NAMPNT /POINTS TO FILENAME
STOP /ERROR RETURN
/LOAD FILE USING DIRECTORY INFORMATION
ZERA /AC IS ZERO FOR READ
JMS @ IOSUPER
DEVICE
0] /WORD COUNT IS ZERO
0 /STARTING TRACK IS ZERO
3777777 /CORE ADDRESS MUST BE -1 TO USE DIRECTORY INFO
NAMPNT /POINTS TO FILENAME OF FILE
STOP /ERROR RETURN
/BLOCK WRITE
ONEA /AC IS NON-ZERO FOR WRITE
JMS @ IOSUPER
DEVICE
wC /WORD COUNT MUST BE USED
STRACK /STARTING TRACK MUST BE SPECIFIED
BUFADD /BUFFER ADDRESS MUST BE SPECIFIED
ZPNT /POINTS TO ZERO
STOP /ERROR RETURN
/STORE FILE ON DISK AND ENTER IN THE DIRECTORY
ONEA /AC IS NON-ZERO FOR WRITE
JMS @ IOSUPER
DEVICE
wC /WORD COUNT MUST BE SPECIFIED
0 /IOSUPER WILL FIND A BLOCK
BUFADD /BUFFER ADDRESS MUST BE SPECIFIED
NAMPNT /POINTER TO FILENAME OF FILE
STOP /ERROR RETURN
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Examples of Usage

The following subroutine will load IOSUPER into core. Locations 3000-
7577 are first stored on tracks 1 and 2.

IOSIN, 0
ONEA JWRITE OUT 3000-7577
JMS @ DISK
100001 JTRACKS 1 AND 2
4600 /4600 WORDS
3000 /AT ADDRESS 3000
ZERA /SIGNAL READ
JMS @ DISK /CALL MONITOR HEAD
100012 JTRACK 12, DISK 1
1000 /1000 WORDS LONG
6000 /LOAD AT 6000
JMP @ IOSIN

DISK, 7612

The following example performs a block read operation of 2000 words
from track 130 of disk unit 1 into addresses 4500-6477.

JMS IOSIN /CALL IOSUPER INTO CORE
ZERAM @ XDEVDIR /CORE SEGMENT 3000-5777 IS IN CORE
JMS @ IOSUPER JAC IS ZERO FOR READ, CALL IOSUPER
1 /DEVICE #1
2000 /WORD COUNT=2000 WORDS
130 /STARTING TRACK
4500 /CORE ADDRESS
ZPNT /POINTER TO A ZERO FILENAME
STOP /ERROR RETURN (HARDWARE AND SOFTWARE)
cee /NORMAL RETURN, ALL CORE RESTORED.
ZPNT, 0
IOSUPER, 6000 /IOSUPER ENTRY POINT
XDEVDIR, 7764 /CORE SWITCH

A disk write operation has the same format except the AC is non-zero
on entry to IOSUPER. For a paper tape device the starting track and
filename pointer are ignored.
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The following example searches for the file TEMP on disk unit 4 and
loads it in core at 110000. In this case, the directory word count is used

and the word count specified by the user is ignored. ~
JMS IOSIN /CALL IOSUPER INTO CORE
ZERAM @ XDEVDIR /CLEAR CORE SWITCH AND SIGNAL READ
JMS @ IOSUPER
4 /DISK UNIT 4
0 /WORD COUNT IS IGNORED
0 /TRACK NO. MUST BE ZERO TO USE DIRECTORY INFO
110000 /LOAD HERE, OVERRIDES DIRECTORY INFO
NAMPNT /POINTER TO FILENAME TEMP
STOP JFILE NOT FOUND OR HARDWARE ERROR
NAMPNT, 644555 /TEMP IN PACKED ASCII
600000

If the file was to be loaded using the directory information, the
fifth argument, 110000, would have to be changed to a 3777777. In the load
operation, it is important that the starting track be zero since if it was
non-zero, a block read operation is performed using that track as a track
address.

The following code stores a program ABCDEF on disk 1. The area saved
is 0-7577. If an old copy exists on disk, it is deleted. The starting
address stored in the directory is indeterminate.

JMS IOSIN ~
ZERM @ XDEVDIR /CLEAR CORE SWITCH
ONEA /SET FOR WRITE
JMS @ IOSUPER
1 /DISK 1
7600 /WORD COUNT
0 . /IF ZERO, IOSUPER WILL FIND EMPTY
0 /STARTING ADDRESS
NPOINT /POINTER TO FILENAME
STOP /NO ROOM, DIRECTORY ERROR OR HARD ERROR
NPOINT, 414243 /ABC
444546 /DEF
~~r
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Using Paper Tape Devices

Whenever IOSUPER accesses a paper tape device, it clears its flag by
either reading or punching a character. While this is desirable the first
time the device is accessed, succeeding accesses to the device would find
this feature less than desirable since it reads or punches a character and
thus perhaps invalidates the tape. To bypass this feature, the following
code should be executed before the second access to the device.

JPREVENT PUNCH AND TTY INITALIZATION
MEMA (563 /IMP HANDLW+1 (562 RESTORES INITIALIZATION)
ACCM @ HDEVW

JPREVENT READER FROM READING FIRST CHAR

MEMA (371 /JMP CRDTTY+1 (110336 RESTORES INITALIZATION)
ACCM @ DEVR

HDEVW 6341

LDEVW | 6362

DEVR, 6364

Locking IOSUPER in Core

As mentioned previously, IOSUPER will exit to the user program with
all core restored. Many programs would find this feature undesirable due
to speed and timing considerations. The following code will prevent IOSUPER
from swapping itself out of core at the end of a transfer.

MEMA NOP
ACCM @ PIN
PIN, 6234
NOP, ACCA

The user program then must swap IOSUPER and appropriate core segments
in and out as needed. It is a good programming practice to leave the core
segment 3000-5777 in the swapping area and Zero the core switch at 7764

(DEVDIR).

Additional Notes

The error flag at location 7704 (ERRFLG) is used both as an error flag
by the hardware and software. The Keyboard Monitor checks this flag and if
it is non-zero, it prints DISK READ ERROR. In order to prevent unnecessary
panic from excessive DISK READ ERROR messages, this error flag should be
set to zero whenever it is set to a -1 by an end of tape condition, file
not found, no room etc.

Due to restrictions in the directory for specifying the word count of
a file, the maximum file length is 50(g) tracks long. Consult the factory
for information concerning interfacing additional devices into IOSUPER and

the INPUT/OUTPUT DECODER.
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Appendix A

Core Information for DEMON/II

Routine

Monitor Bootstrap
Save Area

Directory

Keyboard Monitor
Binary Loader
Monitor Head

DIRFUN

DIRLST

INPUT /OUTPUT Decoder
IOSUPER

40

Length

152
6000
3000
1600

152

160

600

400
1000
1000

Load Address

7600
not applicable
not applicable
6000
7600
7600
7000
7200
6000
6000



Appendix B

Character Packing Format

ASCII and binary charcters are stored on disk in a packed format.
Five of these 'paper tape' characters are stored in two disk words as show
below:

19 8 17 16 i5 14 13 12 1 10 9 8 7 6 5 4 3 2 [ [o]
T T T T T 1 T T T T T 1T T T
FIRST CHARACTER SECOND CHARACTER BITS 4—7 WORD 1
THIRD CHAR.
I T i I T T 1 T 1 T I I | I T
BITS 0—3 FOURTH CHARACTER FIFTH CHARACTER WORD 2
THIRD CHAR.

Core image files are stored one 20 bit word per disk word.
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Appendix C

Disk Assembler Mnemonics

Memory Reference Test Instructions Input-Output Instructions
A+M SKIP TTYRF
AMP EXCT RDTTY
A-M ZAC PRTTY
M-A MOAC TTYPF
M+A POAC HSRF
ACM ACOQ RHSR
CAM AC19 HSPF
AND L PHSP
MEM REDS
MPO Miscellaneous Instructions STDG
MMO RDG
MCP STOP DWSK
MNG CLL ASRMP
ACC STL RSWP
APO TLAC RDISK
AMO TACL WDISK
ACP LTRACK
ANG Display Instructions DSTAT
ZER

ONE TACXD

MON TACYD

MTO INCXD

JMP STATUS

JMS INTENS

CALL (=JMS)

Multiply-Divide

Shift Instructions

MULT
LASH DIVD
RASH TACMQ
LLSH TMQAC
RLSH ZRAM
RISH BITINV
VDSH ORMQAC
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Appendix D

Listing of Disk MOVE Program

The attached listing contains examples of the use of the DCI, DIRFUN,
and IOSUPER. Study them carefully before writing your own code.
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E SALES OFFICES

CT, MA, ME, NH, RI, VT, Upper NY State

Richard Monaco

Nicolet Instrument Corporation
2120 Commonwealth Avenue
Auburndale, MA 02166

(617) 969-7420

TWX: 710-335-1954

Eastern U.S. NMR Specialist
James Lappegaard

Nicolet Instrument Corporation
245 Livingston Street
Northvale, NJ 07647

(201) 767-7100

TWX: 710-991-9619

NY City Area, NJ, East PA
Bernard Conti

Nicolet Instrument Corporation
P.0. Box 36

01d Bethpage, NY 11804

(516) 249-6360

Washington DC, MD, VA, WV, DE
Brent Vitek

10750 Columbia Pike, Suite 205
Silver Spring, MD 20901
(301) 681-5800

Midwest Regional Manager

Frank Contratto

Nicolet Instrument Corporation
500 East Higgins Road

Elk Grove, IL 60007

(312) 956-0404

TWX: 910-222-5999

IA, MN, KS, ND, SD, NE, WI, IL, MO

Richard Bohn

Nicolet Instrument Corporation
500 East Higgins Road

Elk Grove, IL 60007

(312) 956-0404

TWX: 910-222-5999

OH, MI, IN, KY, West PA
Richard Hulburt

Nicolet Instrument Corporation
3570 Warrensville Center Road
Shaker Heights, OH 44122
(216) 921-6600

TX, LA, 0K, AR

Jerry Meyer

Nicolet Instrument Corporation
701 - 15th Street

Plano, TX 75074

(214) 424-8611

NC, SC, GA, AL, TH, FL, MS

Dr. H. B. Evans

Nicolet Instrument Corporation
3796 North Decatur Road

Suite B-12

Decatur, GA 30033

(404) 292-2483

CO, NM, AZ, UT, MT, ID, WY
Bruce Lent

Nicolet Instrument Corporation
6023 South Lamar Drive
Littleton, CO 80123

(303) 798-3561

CA, NV, OR, WA, HI

Robert Olsen

Nicolet Instrument Corporation
145 East Dana Street

Mountain View, CA 94041
(415) 969-1258

CANADA

Allan Crawford Associates
3829 - 12th Street, N.E.

Calgary, Alberta T2E 6M5

(403) 276-9658

Allan Crawford Associates

1300 Marie Victorian Blvd, East
Lonqueuil, P.Q. J4G 1A2

(514) 670-1212

TWX: 610-422-3875

Allan Crawford Associates
6427 Northam Drive
Mississauga, Ontario, L4B 1J5
(416) 678-1500

TWX: 610-492-2119

Allan Crawford Associates
1299 Richmond Road
Ottawa, Ontario K2B 7Y4
(613) 829-9651

TWX: 610-562-1670

Allan Crawford Associates
Suite 201, Townsend Place
800 Windmill Road
Burnside Industrial Park
Dartmouth, N.S. B3B 1L1
(902) 469-7865

TWX: 610-271-1978

Allan Crawford Associates
Suite 203, 116 East 3rd Street
North Vancouver, B.C. V7L 1E6
(604) 980-4831

EUROPEAN COUNTRIES

Dr. Peter Langner
Nicolet Instrument GmbH
Goerdeler Strasse 48
D-605 Offenbach am Main
West Germany
0611/852028

Telex: 8417418541

JAPAN

Takeda Riken Industry Co., Ltd.
1-32-1, Asahi-cho, Nerima-ku
Tokyo 176, Japan

930-4111

Telex: 781/272/2140

AUSTRALIA

ELMEASCO Instruments Pty. Limited
7 Chard Road

Brookvale, N.S.W. 2100

Australia

NEW ZEALAND

ELMEASCO Instruments Pty. Limited
P.0. Box 30515

Lower Hutt

New Zealand






