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Foreword

This is  Volume I  of  a two volume set  descr ib ing the
Edi tor /Formatter  program. This volume provides the users
inst ruct ions deta i l ing how to operate the program. Volume 2,
the Technical  Manual ,  conta ins the theory of  operat ion and the
comp le te  p rog ram l i s t i ng .

1l-



ADDENDIJM

This addendum l is ts  the modi f icat ions which have been
incorporated in to the progran for  operat ion on a Dig i ta l -  Group
Sys tem.

1.  The program ls  in i t ia l ized to the upper and lower case
terminal  mode,  rather  than to t t re upper case only rnode.

2.  The SETO command does not  rnodi fy  the upper/1ower case
mode of  the terminal  or  pr in ter .  The upperfLower case mode is
affected only by the TERM corrnandr,-_

3 . T h e p r o g r a m h a s b e e n r e l o c a t e d t o a c c o m m o d a t e t h e
Dig i ta l  Group casset te operat ing system, and a l l  I /O patches

have been incorporated in the program tape. The program

star t i_ng address is  o2o_ooo (octa l ) ,  and the checksum rout ine

beq ins  aL  044 -367 .  The  co r rec t  checksum va lue  i s  3L2 -L22 .

l i i



INTRODUCTION

This program consists of a general  purpose text edi tor and
a text formatter.  The editor is designed for the generat ion of
any type of text f i les, including general  text such as let ters
and reports,  or source code f i les for programs to be processed
by an assembler or compi ler.  The editor contains al l -  of  the
text manipulat ion capabi l i ty necessary to al low generat lon of
these f i les in an easy and eff lc ient manner.

The text formatter is specif ical ly designed for the
genera t ion  o f  le t te rs ,  manuscr ipLs ,  repor ts r  o r  any  type  o f
mater lal  where i t  is desired to generate output with a neat
appearance. The formatter handles margin Just l f icat ion, t i t l -es,
page numbers, and al l  of  the other detai l -s required for
generat ion of this type of mater ial- .  The editor/ formatter turns
the computer into a powerful  word processing systen.

The program is wri t ten in 8080 assembl-y language and
occupi-es over 5K of memory, exclusive of the I /O rout ines.
Memory space for the f l l -e to be processed must al-so be
available. The minimum recommended memory is 12K, although a
snal l -er system could be used. Text mater ial-  can use up memory
rapidly.  For example, a page of s lngle spaced typed mater ial
requires over 3K of memory for storage. I  am current ly runnl-ng
the prograur wlth 16K of main memory, whlch allows 3 to 4 pages
of mater lal  to be stored on l- lne. Longer f iLes, such as this
documentat ion, are handled as mult ipl-e records on tape.

The perlpherals supported by the program are an ASCII
termlnal,  a pr lnter,  and a cassette tape interface. In my case,
the terminal conslsts of a keyboard and a CRT dlspJ-ay, the
prlnter is a Selectr lc typewri ter,  and the cassette Lnt,erface is
a Dr.  Sudlng type (1.e. Dlgi tal-  Group).  A11 I /O requirements
are handled through a Jump table, and the I/O routines must be
suppl led by the user.

THE EDITOR

The edltor operates on an ASCII f i le whlch is stored in
memory. The actlve file length ls llmited only by the available
memory sLze, The editor ls i - lne/str ing or iented, and does not
requlre line numbers to be contained ln the fil-e. The editor
has the capabi l i ty to search for and locate any str lng of
characters, i r respect ive of i ts Locat lon in the f lLe or within
the l lne. Lines can be added, deleted, replaced, urodif led, or
printed with sinple input commands. The edltor allows two or

Page I



EDITOR/TORMATTER

more f i les to be stored in memory concurrent ly,  and has the
capabi l l ty to select ively edit  each f i le or merge them together.

The character set ut l l lzed by the editor consists of the
standard upper and lower case pr int lng ASCII characters. In
addit ion, the program wi l l  accept four control  characters:
carr iage return, which is used as the end of l ine termlnator;
control  T, for inputt ing tabs; control  C, whieh wi l l  cause a
break in an output f- ist ing; and control  S, which is used as a
shif t  key on an upper case only terminal.

A11 comrnands to the edltor are input from the termlnal.
Whi le the f l le may contain both upper and lower case characters,
the commands must be input as upper case characters. Opt ional
parameters associated with the command may be upper or lower
case characters. Corunands are terminated with a earriage return
(C/R), which signals the editor to begin processing the comrand.
The input ls bufferedr so that lnput errors nay be correcLed
before the C/R is lnput.  The buffer wi1-1- accept a l ine up to
I32 characters long, and wLl1 truncate longer input lines to the
132 charac ter  leng th .

The commands recognized by the editor may be classi f ied
lnto three general  categories: Ini t ia l- izat ion, Edit ,  and
Uti l - i ty.  A11 commands must be fol lowed by a space and/or
terminated by the C/R. Addit ional parameters assoclated with a
command (numerical or strlng data) must be separated from the
command by one or more spaces. The editor outputs a greater
than symbol (>) as a prompt,  indicat lng that i t  is wait ing for a
command.

Initialization Cornnands - The program uses several internal
polnters which def lne the current ly act ive f l le.  t r Ihen the
program is f l rst  loaded, these pointers must be ini t ia l ized to
correspond to the f i le to be edited. Thls is accomplished by
using one of the lnitializatlon comnands. These cornpands
request the f l le startLng address, which Ls input in spl i t  octal
from the keyboard. The address input rout ine tests each
character for val- id octal  data as l t  is lnput.  An lnput error
whll-e inputting the address wlll- irmnediately generate an error
message, requir ing the cormand to be reentered.

The t.hree inLtiallzation commands and their functions are:

NEWF Directs
address
input a

the
and
ne\^7

editor to open a ne\r f t le at the specif ied
enter the lnput mode. Use this comnand to

f il-e from the kevboard.
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LOAD Directs the edi tor  to  load an ex is t ing f i le  f rom tape.
Use th is  command to edi t  a  f i le  which has been previously

saved on tape.  The load begins when a C/R is  input
fo l lowing the requested address,  which a l lows t ime to set
up the tape recorder .  The cof imand may be aborted
fo l lowing the address input  by enter lng a quest ion mark
jus t  p r i o r  t o  t he  C /R  i npu t .

EDIT  D i rec t s  t he  ed i t o r  t o  access
conta ined in memory.  Use
program wi th a f i le  a l ready
transfer  between mul t ip le
may be abbreviated E.

a f i le  which is  current ly
this cornmand if you start the
loaded into memoryr  oE to

fi les l-n memory. This conmand

Edit Conrmands - The edit cornmands are used to display
and/ofE- i t  l ines wi th in the f i1e.  A11 edi t  commands operate
on ,  o r  w l t h  respec t  t o ,  t he  cu r ren t  l i ne .  I n  mos t  cases ,  t he
current  l ine is  def ined as the last  l ine d ispl -ayed on the
terminal .  The program uses a l ine pointer  which a lways conta ins
the star t ing address of  the current  l ine.  This address changes
as d i f ferent  l ines wiEhin the f i l -e  are accessed.

In the fo l lowing command descr ipt ions,  a s t r ing is  def ined
as any sequence,  of  any length,  of  va l id  ASCII  characters.  The
number symbol  ( / / )  denotes an opt i ,onal  number associated wi th the
conrnand. The number is input as a decirnal integer, and unless
o the rw ise  no ted ,  mus t  be  i n  t he  range  o f  0  t o  65535 .  A  de fau l t
va lue of  I  is  assumed i f  no nurnber is  input .  Where output  is
generated by a command,  the output  may be d i rected to e i ther  the
terminal  or  pr in ter .  Input  f rom the keyboard wi l l  a lways be
echoed to the terminal ,  even l f  the output  devlce is  set  to  the
p r i n te r .

The edi t  commands and Ehe funct ions they per form are:

A St r ing

BOTI'{

C ZStr inglT.Str ing2

Append the st r ing to the end of
l i ne  and  d i sp lay  t he  resu l t .

the current

Set the current  l ine pointer  to  the end
t h e  f i l e .

F ind  the  f i r s t  occu rence  o f  S t r i ng l  i n  t he
current  l ine and change i t  to  s t r ing2.  The
two st r ing lengths need not  be equal ,  and
the  second  s t r i ng  can  be  nu l l  ( i . e . ,  a  C /n
fo l lowing the second del ln i ter) .  The
del imi ters (7()  may be any pr int ing
character .  The resul t  o f  the change ls
<i isp layed.

o f
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Dl l

F Str ing

I Str ing

L Str ing

LIST

EDITOR/FORMATTER

Delete the current l ine (or / l  l ines) from
the f i le.  The current l ine becomes the l ine
fol lowlng the last l ine deleted.

Find and displ-ay the f i rst  l ine in the f i le
which begins with the str ing. The search
begins h'ith the llne followlng the current
l ine and cont lnues unt i l  a match is found or
the end of file ls reached. The found line
becomes the current l lne.

Insert the string as a nels l-ine following
the current l ine. I f  no str ing is included,
or if only a C/n is lnput as a cornnand, the
edltor enters the cont lnuous input mode. In
this mode, mul-tiple llnes rnay be entered ln
a fil-e by typing in each llne foll-owed by a
C/R. Exit  f rorn the cont inuous input mode is
accompl- ished by inputt lng a nul l  l ine (C/R
only). Itltren the continuous input mode is
entered, the message INPUT wll-l be
displayed. Upon exi t ing the lnput mode, the
message EDIT wi l l  be displayed. No pronpt
is lssued between muJ-t iple input l ines,
which indicates that the editor ls in the
i.nput mode.

Locate and display the f i rst  l ine in the
file which contains the string anywhere
within the l ine. The search begins wich the
line following the current line and
cont inues unt i l  a roatch is found or the end
of f i le is reached. The located l ine
becomes the current 1lne.

List  the ent ire f l le on the termlnal-  or
pr in te r .
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I,{ERG N

P l t

PAGE

R St r ing

T

TAPE

EDITOR/FORMATTER

Merge N l ines from memory into the current
f i le .  The loca t ion  (s ta r t lng  address)  o f
the new lines wiLl be requested and must be
input from the keyboard. The new llnes w111
be inserted folJ-owing the current l ine.
This cormand is designed for use with two
f i les in memory, but l t  may also be used to
move l-lnes withln a file if the destination
is at a higher memory address than the
source. I f  thls is not the case, only one
l-ine at a tlme may be moved correctly wJ-thln
the f i le.  The nunber of l ines to be moved
(N) rnust be input with the conmand, and is
limited to a maximum value of 255.

Move the current line polnter to the next
l ine in the f i le (or / l  l ines) and displ-ay
the new current line. The optional number
nay be posit lve or negat ive.

Print  the current l ine (or / l  l tnes).  The
last l lne pr inted becomes the current l lne.

Print  one page (15 l lnes),  beginning with
the current ll-ne. The current line is
unchanged by this cormand (it remalns the
f i rs t  1 lne  pr in ted) .

Replace the current Llne with the input
str ing and display the result .

Set the llne pointer to the top of the fll-e
and display the f i rst  l - ine of the f iLe.

Output the current fil-e to tape. The
computer wi l l  respond with the quest ion
EXPAND FILE? whlch must be answered hrith a
Y (for yes) or N (for no).  I f  an expanded
f i l -e is requested, al l  tabs contained in the
f i l -e wi l l -  be converted to the appropiate
number of spaces before belng written on
tape. Data is transferred to the tape after
the C/R following the Y or N anshrer ls
lnput, allowing time to set up the tape
deck. The comnand may be aborted by
lnputt ing a quest ion mark just before the
carr iage return, A 5 second leader ls
output before the data transfer is started.
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Utillty Conmands - The utillty comnands al_l_ow dispJ_aying of
the var ious pointers used by the program and specify lng
parameters to the program. A11 address output by these cormands
are  presented  in  sp l i t  ocLa l ,  h igh  order  by te  f l rs t .  These
commands interface with the terminal- only, and will_ not output
any data to the pri-nter. The syurbol * Ln the foJ-J_owing cornmand
descript ions def ines a let ter ident i f ier whlch rnust be input
with the cormrand.

DISP Dlsplay the current l ine pointer.  This command is
useful- in conJunctl-on with the MERG comand to det,ermine
the address of the l ines to be inserted.

DEOF Dlsplay the current end of f l le locat ion.

DISM Displ-ay the current setting of the maximum memory sLze.

FORM Enter the formatter execut ive.

KILL * Set the ki l1 character to *.  This character,  which ls
ini t la l lzed to G, may be any prLnt ing character.  The
k111 character deletes the ent lre input l ine i f  I t  is
lssued before the C/R ls input.

a Qult .  Return to the system monitor.

RUBO * Set the rubout charact,er to rk.  The rubout character,
which is lni t la l ized to " ,  may be any pr int ing
character.  The rubout erases the previous lnput
character.  Mult lp le rubouts may be used to erase
several characters ln the Lnput l_ine.

SET!'I Set the value of the maximum useable memory. This
command does not verify that memory exists at the lnput
address, so use care in speclfy ing the maxlmum l l rnl t .

SETO * Set the output devlce to *.  SETO P sets the output
device to the pr lnter,  and SETO T sets the output device
to the terurinal .

TABS N Set the tab colurnn spacing to N. N is l-lmited to the
range o f  4  to  12 .

TERM * Set the termlnal to upper ease only mode (TERM U), or
upper and lower case (TERM t).
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Messages - The program wi l l  output the error message
WIIAT? in response to unrecognizabLe or  improper ly  format ted
conmands.  In addi t ion to th is  general  error  message,  several
other  error  messages may be d isplayed.

On al l  commands which requi re an address input ,  the address
is  tested against  the min imum useable f i le  address.  I f  the
input  address i -s  too low,  the error  message MIN ADDRESS (HL)
XXX YYY will be displayed. This prevents overwrit ing of the
p rog ram w i th  t he  f i l e  be ing  ed i t ed .

I,Jhen a command is input which increases the size of the
f i le ,  the new end of  f i le  locat ion is  tested against  the current
setting of the maxi-mum allowable memory. If the maxlmum would
be exceeded by execut ion of  the command,  the message OUT OF
I{EMORY will be displayed and Ehe command wil l be terminated.
The LOAD conurand does not test the maximum until after the load
is complete.  Data stored above the maximum l imiE can be
overwritten by the L0AD command.

During execution of the LOA-D command, the data whi-ch is
stored is  ver i f ied against  the data which was read f rom tape.
If a misrnatch occurs, the message COMPARE ERROR AT (HL) rufi YYY
wi l l  be d isplayed.  This usual ly  ind icates a bad memory locat ion
at the displayed address. The LOAD conrnand terminates if this
message  i s  d i sp layed .

The MERG conunand checks the data to be transfered to
determine i f  i t  is  va l id  pr in t ing ASCII  characters or  contro l
cha rac te rs  used  by  t he  p rog ram.  I f  non -ASCI I  da ta  l s
encountered, the message BAD DATA AT (HL) XXX YYY will be
displayed.  The MERG conrnand terminates i f  th is  error  message is
d i sp layed .

I f  execut i -on of  a command causes the end of  f i le  to  become
the current  l ine,  the message BOTTOM wi l l  be d isplayed,  and the
command wi l l  terminate.  When th is  message is  d isp layed as the
resul t  o f  a F ind or  Locate command,  i t  ind icates that  the input
st r ing ls  not  present  in  the por t ion of  the f i le  searched.

Specia l  Features -  The edi tor  conta ins several  specia l -
features designed to make usage of  the program easier .

Tab characters may be input  to  generate equal ly  spaced
columns.  This feature is  usefu l  for  the generat ion of  source
code  f i l es ,  t o  de f i ne  t he  co lumns  fo r  l abe l s ,  op -codes ,
operands,  and comments.  The tabs are def ined for  equal ly  spaced
columns, as set by the TABS command. The tab column count is
i n i t i a l i zed  to  6 ,  wh i ch  g i ves  t ab  se t t i ngs  o f  6 ,  L2 ,  18 ,  24 ,
e t c .
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If the load command is input as LOAD C, the input data from
tape w111 only be ver i f ied against the data current ly in memory.
This conmand can be used to ver i- fy a tape that you have just
wri tLen. Thls form of the command does not request a start ing
address, but rather begins the ver i f icat ion at the start  of  the
current f i le.  The tape should be running in the leader area
when this command is issuedr 3s i t  begins the ver i f lcat lon
immediately.  The compare error message described for the load
command wi l l  be output i f  the taped data does not match the data
in nemory.

Output to the termi-nal or pr inter may be interrupted by
lnputt ing a Control  C. The Control  C check is performed at the
end of each l ine, and wi l- l  a lways termlnate the output at the
end o f  a  l ine .

Lower case input and output can be accomplished on an upper
case on1-y terminal through use of the TERM command for output,
and the Control  S key for input.  For output,  al l  upper to lower
case sh i f t s  w i l l  be  d isp layed as  a  Cont ro l  L  (d isp layed as  tL ) ,
and al l  lower to upper case shif ts w111 be displayed as Control
U (+U). Lower case characters wi l l  be transcr ibed and displayed
as upper case. For input,  each input of the Control  S key wi l l
cause the editor to reverse the current status of the shi f t
mode. I f  the curtent mode is upper case, the input wi l l  shi f t
to lower case, and l f  the current mode is lower case, the shi f t
wi l l  be back to upper case. Each shif t  vr i l l  be displayed as tL
for upper to lower case shif ts,  and as tU for lower to upper
case shlf ts.  The input mode wi l l  remained unchanged unt i l
another Control  S is input or the edi- tor re-enters the comrand
mode ( indicated by the )  prompt).  This shi f t  mode can be rather
confusing, but i f  you have an upper case only terminaL, (as I
do) ,  and an  upper  and lower  case pr in te r ,  (a lso  as  I  do) ,  i t
provides a means of generat ing lower case f i les to be output to
the  pr in te r .

As present ly wri t ten, the program is set up to ini t ia l ize
to the upper case only output mode, and wi l- l  accept el- ther upper
or lower case keyboard inputs. The SETO P courand sets the
output rnode to an upper/ lower case pr inter,  and SETO T returns
the mode to an upper case only terminal.  You can ignore this
feature i f  you have a lower case terminal and pr inter by using
the conmand TERM L. This sets both the terminal and printer to
output lower case characters unmodified. If Ehe SETO T coumand
is used, the TERM L command must be reentered to return the
terminal to Ehe lower case mode.
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THE FORI'{ATTER

The formatter processes a f i le generated by the edit .or and
prints i t  in a neat manner.  The formatter is entered by
inputting the corwnand FORM in the edltor, and will respond with
the message TEXT FORMATTER on the termlnal. The formatter
fol lows the general  procedures described in the book rrsoftware

Toolsrr ,  by Brian I ,J.  Kernighan and P. J.  Plauger.  This book is
highly recormnended to anyone who desires to study the details of
lmplementing a text formatting program.

The formatter responds to connands inrbedded in the text
mater ial  to generate an output format of almost any style you
may desire. In l ts s implest form, with no expl lc i t  forrnatt ing
commands included in the text,  the format wi l l  be def lned by the
initial values of the formatting parameLers and the manner in
which the mater ial  was entered into the f i1e. Short  l lnes wi l l
be comblned to form longer l l -nes, and long l ines wl l - l  be broken
uP to Prevent them from overf lowing the r ight margin. Extra
spaces w111 be inserted between words to Just i fy ( l ine up) the
r ight margin. Bl-ank l lnesr oE l ines with leading spaces or
tabs, wl l l  force a break in the output and cause a new paragraph
t o  b e  s t a r t e d .

A11 of the formatt lng parameters nay be urodlf ied by
formatter commands. There are two level-s of cournands recognized
by the formatter;  execut ive conmands and formatt ing commands.

Executive Commands - The executive commands are input from
the termlnal and specify the mode of pr intout to be used. The
formatter outputs a less than symbol,  (<),  as a prompt,
lndicating that it is walting for an executlve conm.and. The
formatter recognizes the fol lowing seven execut ive commands:

PRNT Inl t ia l ize the formatter,  format the current f i le,  and
print  i t  on the current output device. Unrecognizabl-e
commands are ignored. The pr intout cont inues unt l l -  the
end of f i le is reachedr 8D end of record corurand ls
encountered in the text,  ot  a Control  C is input.

CHEK This command produces the same resuLt as the PRNT
command, except that unrecognJ.zed comrnands wiLl be
printed rather than ignored.
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MORE Ini t ia l ize the f i le pointers only and format and pr int
the current f i le.  None of the previously def ined
formatt ing parameters are nodif ied by this command.
This cormnand is designed for pr int lng mult ipl-e record
f i les, where the formatt ing parameters are specif ied
only in the f i rst  record.

CONT Continue formatting and printing of the file without
performing any lni t ia l lzat ion. This cormrand ls intended
for cont i .nuat ion of the pr intout af ter i t  has been
interrupted by a Control  C input.

PAUS n Set or c lear the pause f lag. I f  the pause fLag is set,
the formatter wi l l  stop after each page of output and
display the messasge PAPER? on the terminal.  Pr int ing
wj. l l  resume when a carr lage return is lnput.  I f  you are
using single sheet paper,  this al lows you to put a new
piece of paper in the pr l-nter after each page of output.
Clearlng the pause fJ-ag inhibi ts this feature for use
with a cont inuous form pr inter.  The pause f l -ag ls not
expl lc i t ly in l t ia l ized bY the formatterr so the PAUS
comrnand should be entered prior to printing the flrst
f l le.  PAUS 0 clears the f lag, and PAUS or PAUS n, where
n ls  nonzero ,  se ts  the  f lag .

SETO * Set the output device to the terminal (SETO T) or the
printer (SUTO P). The upper/ lower case mode for the
output is set as def ined for the editor.  The formatter
will not accept the TERM commandr so lf you want to
overr ide the default  sett ings of the SETO command, i t  is
necessary to issue the SETO and TERM comnands in the
editor before enter ing the formatter.  An error in this
command will return you to the edltor executlve. This
w i l l  be  ind ica ted  by  the  ed i to r  p rompt ,  (> ) ,  be ing
outpuE, rather than the formatter prompt (<).

EDIT Return to the edltor.

When the formatter is f i rst  entered, none of the formatt ing
parameters are initiallzed. The PRNT or CHEK commands perform
this lni t ia l lzat ion. One of these two commands should be used
to begln the pr lntout.  Mult ip le record f i les can be pr inted
using the MORE command after the f i rst  record has been pr lnted.
The I"10RE conmand initializes the file pointers only, and will
not modify any of the formatt ing parameters set in the f l rst
record. The records can be edlted before pr l-nt ing by returning
to the editor af ter each record is loaded. The edltor does not
rnodify any of the formatting parameters (unJ-ess the TABS cormand
ls used) except the f i le pointer,  and l t  is reset by the MORE
cosmand. If you set the output device to the ternlnal for
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edi t ing,  and back to the pr inter  for  the format ter ,  par t ia l ly
f i 1 l ed  pages  w i l l  be  p rese rved .

Formatting Commands - The formatting commands are contained
in the text  to  be pr inted,  and a l low the format  to be rnodi f led
dynamical ly  as the f i le  is  pr in ted.  Formatt ing commands are
entered on a separate l ine in  the text .  A l l  o f  the format t ing
commands conta in a per iod in  column l ,  and may be fo l lowed by a
number  i f  r equ i red .  (No te : Sample formatting commands
conta ined in th is  documentat ion for  i l lust rat ion purposes are
indented f rom the le f t  margin.  In  actual  usage they would begin
i -n column 1 and would not  be pr inted in  the format ted output . )  A
typlcal  format t ing command would appear in  the f i le  as

.RM 60

whlch would set  the r ight  margin to column 60.  A leading p lus
or mlnus sign before the number in a command means that the
a f fec ted  pa rame te r  shou ld  be  mod i f i ed  re la t i ve  t o  i t s  cu r ren t
va lue  ra the r  t han  se t t i ng  i t  t o  t he  abso lu te  va lue  i npu t .  Thus ,
followlng the .RM 60 command with the corrnand

.RM +10

would set the r lght margin to column 70. I f  the command

. R M  - 1 0

were entered later,  the margin would be set back to column 60.

The fol lowing f igure i l lustrates the page size parameters
which may be set by the formatter,  and the tabl-e l ists the
comrnands which are avai lable to control  the output format.
Those commands l isted as causlng a break r.r i l l  cause any
part ial ly f i l led l ines to be output before the command is
executed. Any opt ional parameters must be separated from the
command by one or more spaces.
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Formattlng Conmand Sunnary

lonnand Break?
Defau l t

Value
Inl t ia l
Value Llni t Descript ion

. B l  n

. 8 2  n

. B P  n

. B R

. C E  n

. F I

. F O

.HE

. I N  n

. J U

. L S  n

. N E  n

.NT

.NJ

. P L  n

. R E

.RM n

. S P  n

. T l  n

. T 2  n

. T A  N

. T I  n

.UL n

.UW n

No
No

Yes
Yes
Yes
Yes

No
No

Y e s
Yes

No
Maybe

Yes
Yes

No
No
No

Yes
No
No
No

Yes
No
No

+1
+1
+I

1

:

+1

+;

1
+l

+;
1

+1
+1

+5
I
I

2
3
I

0
On

Nul1
Nul1

0
0n

I
0

of f
off

58
of f

72
0
I
2
6
0
0
0

*
*

32767

255

nrq]r

1 5
t : ,

zst,

L20
255
*
*
L2
RM

255
255

1
2

SeE bottom margin
Set,  bottom margin
Begin page n
Break
Center n l ines
F11l-  l ines
Footer t i t le
Header t i t le
Indent n spaces
Just i fy l - ines
Set line spacing
Need n l ines
No f i lL
No Jus t i f y
Set page length
Record end
Set r ight margln
Space n Llnes
Set Top margin I
Set Top margin 2
Set tab column
Temporary indent
Underl ine n l lnes
Underllne words

The parameters are set to the l isted tnl t ia l-  values by the
PRNT and CHEK corunands. These numbers are a convenient set for
uslng single sheet paper on a typewrl ter wlth 6 l ines per inch
vert ical-  spacing and 12 characters per lnch horlzontal  spaclng.
The header wl l - l  be pr inted on the f i rst  l ine, with two blank
l ines separat lng i t  f rom the text.  Two blank l ines wi l - l -
separate the footer from the last l - ine of text.  There are 50
text lLnes on the page. Each l lne ls 6 inches rr ide, and wl l- l
have a just i f led r lght margin. The lef t  margln is at the margln
sett ing of the typewri ter.

The default  value l lsted ls the val-ue which wl l l -  be used i f
no number is included with the conrmand. The limit ls the
maxlmum value to which a parameter may be set. If a larger
number is lnput with the command, or a relat l -ve offset causes
the l imit  Eo be exceeded, the parameter wlLl-  be set to the
listed maximum value. No parameter may be set to a negative
value.
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The four  couunands .T1 ,  .T2 ,  .B1 ,  and .82  se t  the  top  and
bottom margins of the page. The maxl-mum lirnit for these
comnands is set to the current rrumber of useabl_e llnes on the
page. Thus, these cornmands interact wlth each other,  and with
the .PL (page length) command, to prevent a page slze which has
no useable text l ines. Changing the l ine spacing with the .LS
command does not affect the page size parameters. Mult ipLe l ine
spacings are counted as they occur to determlne i f  the bottom of
the page has been reached.

The .HE and .FO connnands specify the t i t les to be pl-aced at
the  top  and bo t tom o f  the  pages.  Lead lng  spaces  ln  the  t i t les
are thrown a\^ray, and the t i t les begin at the lef t  margin. To
inc lude lead ing  spaces ,  such as  to  center  the  t i t le r  pu t  a  quoEe
mark (r ' )  before the f i rst  deslred space. I f  the number symbol
(#) is included anywhere in the t i t les, thls synbol wi l l  be
replaced with the current page number when the t l t le J.s pr lnted.
For example, the comrnand

. F o  t t Page lf

wi l l  cause the  bo t tom o f  each page to  be  labe led  Page 1 ,  Page 2 ,
etc.  The t i t le wi l l  be indented 5 spaces from the l-ef t  edge of
the page, due to the 5 spaces included after the quote mark. I f
the T1 and 82 margins are set to zero, the t i t les w1.11 not be
printed. Sett ing 82 to zero wi l l  overr ide the pause fJ-ag
sett ing, and el imlnate the PAPER? request at the end of a page.
Sett ing al l  four page length margins to zero wi l l  eLiminate al l
page length formatt ing, result . ing ln cont inuous output with no
t l t l e s .

The . IN command w111 move the left margin ln on all
fol lowlng l ines. A paragraph indent ls generated uslng the .TI
(temporary indent) command. Thls comnand w111 indent onl-y the
next line. The .TI n command produces a temporary lndent n
spaces in from the lef t  s ide of the paper and the comtrand .TI +n
ir tdents n spaces in from the current lef t  margln. The two
cormnand sequences . IN 5 foLlowed by.TI *5 and . IN 5 fol- lowed by
.TI 10 produce exact ly the same result .  With the rel-at ive
offset i t  ls not necessary to remember the current sett lng of
the left margln to produce a paragraph indent. The default
sett ing produces a 5 space indent from the lef t  margin l f  no
number is lnput with the .TI conmand.
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A hanging indent,  such as to generate a nurqbered paragraph,
can be generated by the conunand sequence

. I N  5

. T I  . 5

1. This is an example of a hanging indent
produced by the format. ter.

which wi l l  produce the f  ol lowing result :

1. Thls is an example of a hanging indent
produced by the formatter.

The .NJ command turns off  the Just i fy mode, resul- t ing in
l ines which are only f i l led, with a ragged r ight margln. The
.NF conunand turns off  both the just i fy and the f i l l  modes.
Llnes wi l l  then be output exact ly as they were entered in the
f l le.  Only the page length formatt ing is in effect in the no
f i l l  m o d e .

The . SP n command w111 cause a break, and output n blank
l ines. To generate a break (output the current l ine, even l f  i t
i s  no t  comple te ly  f i l l ed) ,  w i thout  genera t ing  a  b lank  l ine ,  use
.SP 0 or the break command, .BR. No r ight margin just i f icat ion
is performed on part ial ly f i l led l ines.

I f  the output is at  the top of the page when the .  SP
command is encountered, the header and top rnargi-ns will be
output f i rst .  I f  the number input with the .SP n command causes
the bottom of the page to be reached, the extra blank l ines wi l - l
be thrown away. The comnand

.  sP 255

wil l -  always cause the bottom of the page to be reached, and the
footer and bottom margins to be output.  The same effect can be
generated by using the .BP (begin page) command. The Page
number can also be modif ied using the .BP command, to begln wlth
other than page 1, or to leave space for f igures or photographs.

The .CE n command causes the next n l ines to be centered.
Each l ine wi l l  be output separately,  and no just i f icat ion wi l l
be performed on the centered l ines. The l ine is centered
between the current lef t  margin (colunn I  unless nodif ied by a
.IN cornrnand) and the r ight margin.

The .UL n command will cause the next n lines to be
underl ined. The .UW command (underl ine words) is s ini lar excePt
that the underl in ing is performed only on alpha-numeric
characters, Spaces, punctuat ion, and symbols appearing in the
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l ine wi l l  not  be under l ined when using the .UW cormand,  The
under l lne commands do not  cause a break,  so they can be used to
under l lne words in  the middle of  a sentence by input t ing the
words to be under l ined on a separate l lne in  the f i le .  Using
the under l ine and center  commands together  wi l l  produce centered
and under l ined output .  The under l in lng commands requi re a
terminal  or  pr in ter  which has backspace capabl l l ty ,  and should
not  be used i f  you do not  have th is  feature on your  system. The
p rog ram ou tpu ts  a  con t ro l  H ,  oc ta l  va lue  010 ,  f o r  t he  backspace .

The need command, .NE n, is used when you want to group n
lines together on one page. If enough lines remain on the
current  pager noth ing wi l l  be done by th is  command.  Otherwise,
the output  wi l l  space to the bot , tom of  the current  pager
al lowing the group of  l ines to begin on the next  page.

The .RE command s ignals the end of  record of  a mul t ip le
record f i le .  When th is  command is  encountered,  the program wi l l
display the message END OF RECORD, START TAPE on the terminaL
and enter  the tape load rout ine.  The prograrn wi l - l  re turn to the
format ter  execut ive af ter  the load is  complete.  As wi th the
ed i t o r ,  t he  l oad  w i l l  no t  beg in  un t i l  a  ca r r i age  re tu rn  i s
input ,  and input t ing a quest ion mark just  before the carr lage
return wi l l  abor t  the command.  This command does not  cause a
break,  so the end of  record can occur  in  the mtddle of  a
paragraph.  I f  th is  command is  omi t ted,  and the end of  f i le  ls
encountered,  the formater  wi l l  c lear  the current  page.  Any
part ia l ly  f i l - led l ines wi l l  be output ,  as wel- l  as the bot tom
marg ins  and  the  foo te r .

Res t r i cE lons and  Spec ia l  Cases There are a few
restr j ,c t ions and specia l  cases which can produce unexpected,  and
possib ly  undesi red,  resul ts  when uslng the format ter .

When printing the fi le using the CHEK conmand, improperly
format ted or  misspel led commands wi l l  cause a break and the bad
commands wl l l  be pr inted.  However,  the extra l ine of  output
generated by the error  pr in tout  wi l l  not  be counted in
determln ing i f  the page is  fu l l .  This  wi l l -  cause the page to
over f low the set  length,  and can produce some st range pages,
espec ia l l y  w i t h  a  f o rm  feed  p r i n te r .  Th i s  mode  o f  ope ra t l on  was
implemented intent lonal ly ,  s i -nce i f  er rors are to be pr inted
they should be printed in an obvious manner. Usually I run the
CHEK corrnand with the output set to the CRT. This gives a rapid
check,  s ince the CRT display is  much faster  than Ehe pr inter .
Wi th the output  on the CRT, the page s ize paraneters are
meaningless anyway,  so the over f low does no harm.

The CHEK corrnand is  a lso l iml ted in  the types of  errors i t
wi l l  detect .  I t  wi l l  catch misspel l -ed conrnands,  and cornmands
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which are not fol lowed by a space or carr iage returnr but l t
wi l l  not detect errors in the numerical  data associated wlth a
command. Thus the command error

. S P  1 5

instead of the desired corrunand of .SP 15 wi l l  not be detected.
Rather than outputt ing the desired 15 blank l - ines, this error
wouLd only cause a break, and no bLank lines would be generated.
The results generated by this type of error wi l l  vary depending
on the command. In general  i t  wi l l  only cause a break, ( i f  the
command would normal ly cause a break),  and wi l l  not perforn any
other act ion.

When using the .NE cormnand to group l-ines together, the
current sett ing of the l ine spaeing must be taken into account.
I f  you want to group 10 l ines together,  and are using double
spacing, the proper command is

. N E  1 9

This provides 10 l ines for the text,  and 9 blank l ines to
separate each text l lne. I t  is not necessary to reserve a l - ine
for the blank l ine fol lowing the last text l ine, unless you vtant
to insure an increased spacing fol lowing the last output l ine.

trlhen using hanging indents, uslng the conunands . IN n
fo l lowed by  .T I  -n ,  and us ing  jus t i f ied  ou tpu t ,  an  undes i red
result  can be produced by the extra spaces inserted to just i fy
the r ight nargin. This is best i l lustrated by the fol- lowing
command sequence,

. I N  5

. T I  - 5

1. This i l lustrates an error which ocassional- ly
wi l -1 happen when using hanging indents.

which produces the fol lowing result .

1 .  Th is  i l l us t ra tes  an  er ro r  wh ich
occasional ly wi l l  happen when using
hanging indents.

The extra spaces inserted to just i fy the r ight margin have
separated the number from the first word by more than the
desired three spaces. The .TI -5 command forces the extra
spaces to be inserted from the r ight end of the l - ine, but i f
there are insuff ic ient words in the l ine to accomodate al- l  of
the required spaces, they wi l l  overf l -ow past the deslred start
of the l-ine and generate the result shown. Rewording of the
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first  l ine can usual ly be used to prevent this frorn happening.

The formatter does not modify the spacing between words in
the lnput 1lne other than for r ight margin just i f lcat ion. Words
can intent ional ly be spread apart  by inputt ing extra spaces
between them. One space is inserted after the last word in the
i-nput l ine, unless i t  is the end of a sentence, which wi l -1 cause
two spaces to be inserted. The end of a sentence is def ined by
a per iod ,  ques t ion  mark ,  exc lamat ion  po in t ,  o r  co l -on  ( .  ?  !  : ) .
I f  you want one of these special  characters to be fol- lowed by
only one space, the special  character must not be the last
character in the input 1ine. Spaces after the last pr int ing
character in an input l ine are ignored, and wi l l  not modify the
end of line spacing. A word longer than the line 1-ength will-
extend past the r ight margin, and long l ines output in the no
f i l l  mode can also extend past the desired r ight margin.

Leading spaces
resu l t  as  t he  .T I
new paragraph to be
indented f rom the
spaces in the input
l ine wi th leading
by the number of
assoc ia ted  w i th  t he

or  tabs in  the input  l ine produce the same
command.  A break wi l l  be generated,  causing a

star ted.  The next  output  l ine wi l l  be
current  le f t  margln by the number of  leading

l ine.  I f  a  .TI  corunand is  fo l lowed by a
spaces,  the indent  length wt l l -  be contro l led

leading spaces rather than by the nurnber
conrnand.

Tabs should normal ly  be avoided in format ted text ,  except
to generate paragraph indents or  to  pr in t  tables us ing the no
f111 mode.  Tabs wi l l  be converted to the appropiate number of
spaces based on thei r  posi t ion 1n the unformat ted input  l ine,
rather  than where they would occur  in  the forrnat ted output .
Tabs can a lso cause over f low of  the l ine buf fer  i f  they are
inc luded in a long input  1 ine.  The format ter  converts  the tabs
to spaces and stores t t ie  resul t  in  a l ine buf fer  before dolng
the  fo rma t t i ng ,  and  does  no t  t es t  f o r  bu f fe r  ove r f l ow .  Bu f fe r
over f low can cause st range and unpredictable resul ts ,  and may
require re loading of  the program. Since i t  was fe l t  that  the
probabi l i ty  of  buf fer  over f low was low,  the extra code requi red
to handle i t  ln  an order ly  manner was not  inc luded in the
program. The l ine buf fer  is  I32 characters wide,  so buf fer
over f low problems can be avoided by keeping the lnput  f i le  l ine
lengths below th is  1 imi t .
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RUNNING THE PROGRAM

The program will normally be supplied with a checksum
rout ine for ver i f icat ion of the load operat ion. Assuming the
program or ig in  i s  as  loca t ion  000 000 (sp l l t  oc ta l ) ,  the
checksun rout ine begins at O24 367. Start ing the program at
this locat ion wi l l  cause the checksum to be calcul-ated and
printed on the terminal.  Execut ion wi l l  then be transferred to
the edltor,  and any of the edit  commands may be input.

The checksum value wi l l  vary, depending on the system
configurat ion the program is set up for,  and wi l l  be suppl led
with the program tape. The checksum rout lne is stored ln the
useable f i le area, and may be overwrl t ten by the f i le.  The
checksum rout ine must be used before enter lng the main program,
since the ini t ia l izat ion sequence changes the checksum value.
To bypass the checksum rout ine, start  the program execut lon at
loca t lon  000 000.

Taping of  the f i le  as soon as i t  is  generated is
recommended.  A system crash or  power fa i lure which wipes out  a
la rge  f i l e  can  be  ve ry  f r us t ra t i ng .  I f  you  have  the  f i l e  on
tape,  you can at  least  recover  a l l  but  the la test  changes.

When se t t ing  up  a  f i le  to  be  processed by  the  fo rmat te r ,  i t
is best to input the formatt ing connnands as the f i le is
generated, rather than adding them after the rnain text has been
entered .  Th ts  may seem cumbersum a t  f i r s t ,  bu t  i t  w i l l  usua l l y
produce better results.  As you become famil iar with the
formatt ing cornnands, their  use wi l l  become almost automatic.

This program is upward compatible with earl ier version of
the  ed i to r  wh ich  I  have wr i t ten ,  and w i l l  p rocess  f i les
generated by the earl ier versions. The program has been tested
and checked out to ver i fy proper operat ion, but the posslbi l i ty
always remains that some bugs have sl ipped through undetected.
Any errors found should be reported ei ther to the distr ibutor
where the program was obtained, or direct ly to the author.  I f
poss ib le ,  a  l i s t ing  i l l us t ra t ing  the  er ro r  shou ld  be  inc luded.
For formatt ing errors, this should include both the fornatted
output,  and the or iginal  input f i le which was processed by the
format te r .  Spe l ing  er ro rs  a re  no t  to  be  cons idered program
errors .  The program is  no t  tha t  soph is t i ca ted  a t  th is  t ime.
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r /o  Mod i f i ca t i -ons

A11 I /O rout ines are external to the editor and must be
suppl ied by the user.  the I /0 l inkage is i randled through the
fol lowing jurnp table. The jump addresses given ln the table are
for my system, and wll-1 have to be changed for use on a
dif ferent system. The jr :mp table locat ion assumes the program
start ing address is at 000 000, and wi l l  have to be adjusted
accordingly i f  you have a relocated version of the program.

OII 263 MONT JMP OOO 360 SYSTEM MONITOR
OLL 266 LODF JMP OOO OOO FILE LOA-D
OTT 27 1 FILE JMP OOO OOO FILE OUTPUT
AIL 274 TAPO JMP 036 361 BYTE OUTPUT TO TAPE
ATI 277 TAPI J]"IP 274 360 BYTE INPUT FROM TAPE
011 302 PRNTR JMP 240 362 CHAMCTER OUTPUT TO PRINTER
011 305 TRMO JMP 060 362 CHAMCTER OUTPUT TO TERMINAL
011 310 TRMI CALL 232 362 CHARACTER INPUT FROM KEYBOARD

ANI L77 STRIP PARITY
NOP LEAVE ROOM FOR
NOP ECHO IF
NOP REOUIRED
RET

The I /O rou t ines  may mod l fy  the  s ta tus  f lags  (car ry ,  zero ,
e tc . ) ,  bu t  shou ld  no t  ruod i fy  any  o ther  reg is te rs .  The input
rout ines must return with the input data in the A register,  and
the output rout ines must output the data from the A reglster.
The outpuL rout ines must return the or iginaL output data
unrnodif ied. 38 bytes of stack space are avai labl-e for use by
the external I /O rout lnes. Return to the editor should be
aceomplished by execut l-ng a RET instruct ion.

The program does not ouEput a l ine feed fol lowing a
carr iage return. I f  your terminal or pr inter requlres a
separate l ine feed i t  wi l l  be necessary to test for the carr iage
return in the output rout ines and output the l ine feed before
returning to the editor.  Be sure to restore the carr iage return
in rhe A register before execut ing the return. Also, i f  your
terminal requires the most signi f icant bi t  of  the outPut data to
be set high, this must be done in the outPut rouLlnes. The
program stores the ASCII data with thls bi t  c l-ear.  The terminal
input rout ine removes the most signi f icant bi t  so l t  ls not
necessary to take any special  steps for the input mode.

The keyboard input routine should automatically echo the
input data back to the terminal pr ior to reentry to the editor.
Al ternatel-y,  the three NOP instruct ions shown ln the input
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rout ine can be replaced with a CALL rRMo lnstruct ion to
accomplish the echo.

The tape output rout ine assumes that the output j -s in the
ttmarktt  state for generat ion of the 5 second leader at the start
of taped output.  r f  you are using a software UART rout ine, and
the output port  does not automatical ly in i t ia l ize to the mark
s ta te ,  i t  i s  necessary  to  se t  the  ou tpu t  to  Lhe mark  s ta te  in
the program. Four NOP instruct ions are included in the tape
output rout ine (at locat i-on 000 2I4) for this purpose. A
typical  in l t ia l izaLion rout ine to force the output to the mark
s ta te  i s

M V I  A , 1
OUT TAPE PORT

The only other change which may be required is in the
control  c check rout lne. The fol lowing instruct lon is used for
th is  purpose:

OlO 152 IN 1 READ KEYBOARD DATA

change the input data port  to correspond to the data port  on
your  sys ten  i f  i t  i s  no t  por t  1 .  Note  tha t  a  s ta tus  por t  i s  no t
used for this check, even for a ser ial  input port .

The two f l le handl ing rout ines, LODF and FILE are present ly
unimplemented, and wi l l  restart  the editor i f  they are used.
These two rout ines are planned for f i le or lented tape or dlsk,
and were included in the jump table for ease of modif icat ion of
the program. The present tape rout ines input and output the
data one byte at a t ime, with no leading or trai l ing sync bytes
or checksums. The tape I /O stops when the end of f l l_e byte is
detected. The general  procedure for patching the program to
f i le  o r ien ted  tape I /O is  as  fo l lows.

The command FILE is designed for output to f i le or lented
tape. This command accesses the FILE address in the T/O juurp
table. The cornrnand is stored in the input buffer,  and can
contain up Lo I27 characters for parameters folLowing the
command. As with al l  of  the editor co[mands, parameters must be
separated from the command by one or more spaces. The variable
IPNT ( loca t ion  011 331)  conta ins  the  address  o f  the  f i rs t
non-space character fol lowing the command; the var iable TOPL
( loca t ion  011 333)  conta i .ns  the  f i le  s ta r t  address ;  and the
var iab le  EFPN ( loca t ion  011 337)  conta ins  rhe  f i le  end address .

The command LOAD F
or iented tape,  and wi l l
table. This conrnand is

is  designed for loading from f i l -e
access the LODF entry in the I /O Jump
also buffered, and may contain
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addi t ional  pararneters associated wi th the conunand.  The var iable
IPNT again conta ins the address of  the f i rs t  non-space character
fo l lowing the comnand.  Before return ing to the edi tor ,  you
should set  the f i le  s tar t ing address in  the var lables TOPL and
PNTR ( l oca t i on  011  335 ) ,  and  s to re  t he  end  o f  f i l e  add ress  i n
the var iable EFPN.

For both the FILE and LOAD F commands,  return to the edi tor
should be accompl ished by a RET inst ruct ion.  A11 regls ters
except  the sEack pointer  may be modi f ied by the external  f l le
handl ing rout ines,  and need not  be preserved for  reentry to the
p rog ram.

There are several  approaches to a l locat ing memory space for
the I /O rout ines.  On my system, the top 4K of  memory space is
dedicated to system moni tor  funct ions,  and conta ins the T/O
rout ines in  read only memory.  Scratch pad ram ls  a l -so avai lable
in th is  space for  patching in  specia l  purpose I /O rout ines.  I f
you have an operat ing system in h igh memory,  that  is  the ideal
p lace for  the I /O rout ines.  The jump table can be patched to
the correct  locat ions for  your  rout ines wi th no fur ther
nodi f icat ions requi red.  For  operat ing systems in low memory,
re locat ion of  the program is  requi red,  but  no other
nod i f i ca t l ons  shou ld  be  necessa rv .

fhe I /0  rout ines can a lso be p laced l rnmedlate ly  fo1l -owing
the program, e l iminat ing the need for  a separate operat ing
system. Star t  the I /0  rout lnes at  locat lon 025 2I5 | f .  you want
to preserve the checksum rout ine,  or  at  024 367 to replace the
checksum rout ine wi th the I /O rout ines.  The min imum useable
memory address should be changed to the new end of the program
lf  th is  approach is  used.  This address is  referenced only at
locat lon 006 250.  Changing the data at  that  address to
correspond to the end of  the T/O rout ines wi l l  prevent
overwr i t lng of  those rout ines by the f i le  being edi ted.
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