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I. General Description

TECD ie a scope-keyboard textc-editor. IE uses an om=lire coomand
language (which permits macre-definitions, corditionals, etc.} to control
input-output (paper and magnetic tapes, scope, etc.) as well as text
operations. The macro language permits the most sophisclicated gseareh, mateh,
and subatitution operations LL fwell as simple cypographical correctlons to
texkt.

Tha original TECO {Tape Editor and Corrector) was a PDP-1 program written
by Daniel ﬁ. Murphy. With the srrival of a PDOP-6 at Project MAC, the need
wag seen for a similar program on the new machine, and POP-& TECO wasf
written by Steward Melson, Jack Holloway, and Richard Greenblact. Although
gimilar to the PDP-1 pregram in many respects, there are countless differences
in detail; furthermore PDP-6 TECO commands have undergone several changes
in their history. Only the & July, 1965 version of PDF-8 TECO Ls described
hersin. Differences between this description and curremt versions on the
System Tape will be liated in the Console Book.

Thers are thres kinds of storage areas within TECO: (1) che buffes;

(2) the 36 Q-registers; designoted 1,...9, A,B,...Z; (3) the command scring
area. The buffer at all times contains a (possibly null) character string,
generally constituting a page of the text being edited. AL certain times

the command-string area contains a atrimg of characters which TECO interprets
as a serles of commandes. Each Q-regilster may: (a) be undefimed: (b) contain
& positive or negative integer; (¢} contain a character string. The buffer

i. cthat area where text to be edited is exemined and modifled; the Q-registers
are locations for remembering gquantities, or strings of text, for later use;
the command string Is the area from which TECD takes its instructions.

Assoclated with the buffer Ls the "polnter": this s a movable [lag
which always sits betwesn two adjacent characters in the buffer (or at either
end of the buffer), The pointer has &8 numerlec wvalue, egqual Lo che number of

characters to its left in the buffer. If at the moment there are n characters

in the buffer, the poilnter's value may range from @ co m.

A general deseription of the usage of TECD is as follows: the user
gata Tléﬁ into the computer; types in commands to describe where the material
to be edited (the "input") is (either on paper tape or on DECtape as named
file.) By further cosmanda, he reads the [irst page inte the buffer;
inspects it om the display and mals changes by typing in commands: outputs



the page onto paper tape of DECtape, and reads im the next page, eto,; and
after out-putting the last page, 1f to DECtape he files it, ;miving the new
file ita name. This 1s by no means the only way one may proceed, but ic is

the most common.

1I. Loading TECO
The most recent verslon exists on the DECtape labelled HMACIHMEP SYSTEH

as the file TECO.

To load ic, put the MACDMP SYSTEM tape om a driwve, set that drive unit
Ea 1, press INSTRUCTION STOF, 10 RESET; set TA to §; press READ IN. (This
loads MACDMP.) When the on-line Teletype carriage-returns, Cype TECOD
followed by & carriage return. When the Telecype then line-feeds, TECQO

is in and running, waiting for command s,

III. Typing in Commands
“TECD 1a always listening for the user to tvpe in commands (except

ﬂurtﬁg the performance of the VW cormand; see below). Hearly any string of
characters may be typed im. If carriage return is typed, TECD imagines that
the user typed & line feed following it, All characters typed in are echoed
back out by TECO (including the imagined line feed) unchanged except as
follows: (1) ALT MODE is typed out as §; (2) characters which have no
visible effect and are typed in wis the CIRL shift key come out as 4
followed by the appropriate un-CTRL. character; (3) EUBOUT does not go in,
but Iinstead erases the last character that J4id go in. Thizs echoes ocut the
character that has just been érased, RUBOUT may be used any number of times
im & row, the user doss not pause an [nstant betwaeen RUBOUTs, TECO will
erase all characters typed, and when the RUBOUTs cease will type carrlage
raturn-=line feed. This featurs mayv be used dependably by pressing

RUBOUT and REPT. (4) Twe successive ALT MODEs indicate the end of the
string being typed in. When these are encountered, TECO echoes them as 358,
typi carriage return - =line feed, copies the entire string of characters
typed (except those erased) into the command string ares, and starts to
interpret and perform these new commands. The format in which TECO expects
thesa commands, and the actilons chey direct it to take, comprise the bulk

of knowledge the user should have about TECD.
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Iv. ntities
Many TECD commands take arguments with mumecic valuves, amd some cosmands
cake different actilon depending on whecher arguments are gilven or net.
The following characters may appear in command strings to develep numeric
values, Furthermore, some commanda, besilde directing action on TECDH's
part, have a numeric value themselves and 5o may aclt as am argument Lo a
subsegjent command. If a command may hawve o wvalue, this will be stated in
its description. In all command descriptionm, 'ES_'} jmeans ALT HMODE and /o
menas o with the CTRL key held.
P-% digits form decimal Integers.
B = @ (i.e. returns the mumeric value @#).
z = number of characters in the buffer.
= pumber of characters to left of the pointer.
i (where 1 is a digic or lecter) = mumeric value most recently put into
Q-register named i.
oA (where n {8 a numerle argument) = value in 7-bic ASCII of the character
to the right of the polnter.
@ has the value of clapsed ctime, in 6fichs of & second, that TECO has been

running.
min - add take 1 or 2 arguments
m=n #subtrac
m* multiply

take 2 arguments
m/n divide (truncates)

min logleal and: bitwise and of binary representations of m and n. Operators
o= fy and are performed from left Co right. This may be overruled
by use of
{) numeric parenthesis.
n=. causes the value of n to be typed cut.

- oUL  puts quantlty n in Q-register named 1.

m,n 1f a command takes two numeric arguments, comma is used to separvate them.
H an abbreviation for B,Z which is a frequently used patr of argumenta for
commands]
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¥. Use of Q-Registers

nUi (mentioned in IV.) Puts the nureric value m in Q-regis<er named i
(where 1 {8 a character #,1,...,9,4, B, ...,2.})

Qi (mentioned in IV.) Has the value of the latest guantity put inte (=
regleter 4.

i  Adds 1 to the quantity In Q-register i and stands for the new walue,

m,m&kL Copleés a portion of the buffer Into (-register i. It sets Q-register 1
to duplicate of the (mtlith through nth characters in the buffer. The
buffer is unchanged, {for example: HXA puts a replica of the entire
buffer inte Q-reglster A.)

nXi Into Q-register 1 la copled the strimg of characters starting immediacely
to the right of the pointer and proceeding through the nch line feed,

Gl  The text in Q-register 1 is inserted into the buffer at che current
location of the pointer. The peoinmter Ls them put Just to the vight of
the inserction. The Q-regilster ig not changed.

It dogs not make sense to TECD to "G" & Q-register given a number by "0 nor

Eo “Q1.¢r """ one given text by "X,

V1. DECtape Commanda
TECD uses the MAC file structure on DECtape £o put on one tape a4 large

aumber of Independent ASCII flles. For detalls of thia scheme the readers

is referred to MAC-M-24%, "Mac PDP-& DECtape Flle Scructure." A "file" L=

in many ways the equivalent of a phusical paper tape. Different fillesz ave
distinguished on one DECEape by thelr names; a file name consists of one

or two subnames. Each subname la a string of printing characters (ASCII

ﬁls through lﬂTa} Erom one to six characters long; in the case of twoe
gubnames, the subnames are separated by a space., The first subname may be
preceded by 2 space, Each file is in one of four modes. The mode of a file
is set ; by DECDMP when it dusps, and by TECD amd MIDAS when output is filed.
Adssoclated with each mode is an identifying character which appears with sach
mode file name in file-directory listings. This character L8 never input by
by tha wser, and is only to provide him with infermatlon about the {ile.
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MODE OF HODE IDENTIFYIRG
OUTPUT NIMBER CHARACTER
ASCIT # SPACE

MM 1 :

SBLK ) "

RELDC 3

In the descriptions below, nm or gp signifies a file name of one or two

subnames; u and v signify a DECtape unit number which must be given in the

command; 4and ¢ signlfles an optional DECtape wnit number---if not glwven,

thie most recent unit mentioned by explicit number or filed upon 1 assumed.

oERnm (3)

oEFnm (§)

wEC

u, vEQC
u, PEC

nBHnmﬂ@qpti}
i, uﬂm@“@

uET

Prepare to read fille nm from the tape on unit o.

Frepare to put putput onto tape o. DECtape cutput since
last EF is forgotten.

Consider all DECtape output since last EF or EI on file,
with the name nm. The argument o is ignored, and the
file is writtenm out on the tape having recelved the most
racent EL. The EF command aleo coples onte the tape
the results of previcus EN amd ED comsands regarding
that tape.

Delete file mm from the file directery in memory for
tape a. This must later be followed by EC or EF on

the same unit to mark the deletion on the tape.

Copy out Eile directery from core onto tape, This is
used to Einallzé previcus ED and EN operations on that
Lape,

Write file directory for tape v onto tape u.

Write empty £ile directory onto tape u.

Rename file pm on o with new name qp. An EF or EC

must follow on same Eape.

Rename file mm to gp and set LIt to mode number 1.

Lopd file directory for tape u into core. This command
i3 mot essential, since all DECtape commands lcad in the
fille directory if 4t is not already in core., ET has no

effect at all 1f <he directory is Im core.
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oEL List the file directory for unit o on the on<line
Teletype. A number after the file name 5 {ts lennth
im blecks.
uEK Delete £ile directory for unit uw frem core. This haz ae

effect on che tape.

ofU Display file directory un scope. Upper half of display
has spice for esch block on the DECtape: Bleck 1 dn
the upper left, block 2 to its right, ete. A blank space
indicates a froe (currently wnused) bloek: cCherwisze the
space will contain a decimal number, reliced to che file
name by Che chart in the lower pac:t of the display.
That chart gives for each flle: fille number, mode char-
acter, lst subname (Q:jif only one submeme), Iml subname,
length in blecks. The iE command should be the last in
a command strimg; Che file-directory display goos away
vhen any new comuand string Ls put 16-

VII, Input Cosmands

Upon loading TECO, paper tape input L1s initially selected.

nﬂm@ (explainad in VI.) Prepare to read file mm from DECCape
unit o. ER turms on DECtape input and turns off paper
Lape Llnput.

Prepare to read from DECtape.

= 5

Prepace to read from paper tape. This command ls needed
only to counteract ER or fQ.

EE Clear paper tape reader buffer. The l-o0 rovtines read

more paper tape than the user asks for, sequastering the
vet uncalled-for text In a "buffer" area which can be
volded with fC.

¥ Render the buffer (not the "reader buffer") empty} Chen
read imto the buffer from selected input file (paper tape
or £ile on DECtape) through the next FORM character.
That FOBM does not enter the buffer. The poincer is lefc
at P {the beglnning of the buffer). If there 1s no FORM
character im the input, it is read until an end of file
1s encountered: chiz is the emd of the phvsaical paper
tape, o the end of & DECtapa file.
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A Append to the end of che buffer from the selecced input,
through the next FORM or end-of-file, The pointer is
nat moved by A.

Ieext % Insert, at the current pointer lecatien, the Cext follow-
ing the I up to but mot dneluding the first ALT MODE.
The polnter isp put to the right of the dnserted material.

+ Ijtext] (this i I, not Il,} Inskrc, at the current pointer
position, the text asurrounded by Instances of the termina=
tor §, which may be at the user's cholece any character
net appearing in the text. The pointer 1s put to the
right of the insertion.

nl Insart at the pointer a character whose 7-bit ASCII code
is n (base 18). The pointer is moved to the right of
the néw character.

VIIX. £ nda
Upon loading TECD, output is selected for paper tape alone,
oEL (Explained in VI.) Prepare tape o for output. This

command must be glven before any output L5 done o that
tape, EI turns on DECtape output and turns off paper
tape output,

Turns on DECtape ocutput. Obsolescent command.

Turns off DECtape output.
Turns on paper tape output, MNobtice thet both paper and

=1z =

DECtape may simultanecusly recelve the same output. To
select this, give tha /R command after the EI.

Turns off punched cape output.

Turns on line printer cutput (that is, if you have a lipe
printer). This is independent of paper tape and DECtape

= 5

gutput .,
fB Turne off line primter output.
v Displays on the scope the n lines to the right of the

pointer, i.s. from the pointer through the nth follewing
line feed. If n is megative, n lines to the left of the
pointer are displayed.

v Same as IV.

1,3V Iisplay the (1+l)th through ith characters in the buffer.
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Fotes on the V command: the display ceases If the V is not the last

command of the command string, and when & new command string is entered.

Usually ¥ 1ia not needed, since whatever not preocessing commands TECD aubo-

matically displays 2@ linea on sach side of che peinter {except of the last

command it saw was ¥V or fU). Inm all displays of the buffer, che pointer is

displayed as a flashing vertical bar, unless it 15 not inm cthe range heing

displayed or is at the end of the buffer. HKom-printing characters are

displayed as follows: space; tab, carcviage recurn, and line feed have cheir

ugusl effect; BELL appears sz a bell symbol; others appear as ¥ followed by

& subscript which ds their 7-bit code in octal.

n/H Set number of lines automatically displayed on each side
of pointer to m.

hﬂ et display size to [:F Legal sizes are §, 1, 2, and 3:
1 Ls the usual size, 2 L{s appropriate to demonstrations
to groups, ¥ is too small and 3 is too big. J D affects
¥ and VW commands, but not /U.

i . Same g8 aimilar form of ¥V except: when this comand is
Vi encountered, the display ie maintained and further commands
i,]vW in the string are not interpreted untll the user twpes

in a4 character. Then the display ceases, tha VW 1s
treated as a8 numeric quantity egual tEo the 7-bit ASCII
code of the character just typed in, and command inter-
pretation resum=s. {See Example 6.)

al Type out the string of characters atarting at th- right of
the peinter and continuing through the nth line feed
encountered., If n is negative, m lines te the left of

the polnter are typed,

T Same as IT.
L,jT Type out the (l+l)th through the jth character of the
buffer.

Motice that T is identical Eo ¥V, except that it uses the Teletype Llnatead of
the scope. C(baarve also why HT types out the entire buffer.
i i (utput the entire bulfer, followed by a FOEM character,

: to the selected cutput devices (paper tape punch, DECcape,

line printec), Buffer is unchanged snd pointer is unmoved.
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F Is identical to P¥Y,
nP Is identical te PP...P (P performed n timea).
1,]F Outputs (l+l)th through jth characters of buffar. Ko

FORM 4= put at the end. Buffer wunchanmged; pointer

unmowvied .
nF The paper tape punch feeds n charvacters of blank cape.
nll"nm[:l:} (Explained in ¥VI.} File DECtape ocutput with nome nm.

This comeamnd sahould be glven after Che data is comprise

a DECeape File has bemn output,

1X. Basic Editing Commands
nJ Move the polnter te the right of the jth character in the

buffer. (I.e. give "." the value n.)

J Same as @I,
nC ' Same as .4nJ. Note that n may be negacive
'I'I-R Sm an -FT!-J L]

If o §: move pointer teo Che righ, stopplng when ic
has passed over n lime feeda.
nls 1f n f: move pointer to the lefr; stop when Lt has
passed over ndl line feeds amd then move it '
to the right of the last line feed passed over.
Same as 1L .
nb Delete fn/ characters from the buffer: if n is posicive,
delete then just Lo Ehe right of the peinter; If n is

=

negative, delece then jusr to fes lefr.

Perform nL, but delete evervthing the polnter moves aver.

=, 0k Delece the (mel)ech chrowgh nth character from the buffer.
The polnter 1s then put where the deletlen tock place.
m,n¥i (Explained in V.) The string from character mtl through

_ character n of the buffer is copled into Q-register 1.
Itext @ ] {Explaimad in VII.) Inserta text in buffer at pointer;

4 Ijtaxt i puts pointer to right of insertiom.
nl (Zxplained in VIT.) Inserts character whose 7-bic ASCIT

code 18 m at pointer; puts pointer at right of new

character, -
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ci (Explained in V.) Inserts ac che solnter a copy of the
tex: in Q-register 1. The poilnter iz set ab Che right of

the insercion.

X, Search Commands
There are three search commands: 5, W, and £=., Each of these may be

preceded by either or beth of the medifier characters; and T . Preceding
the command letter, but fellowing any modifiecs, may be & numeric argument;
if this is not supplied, 1 is ossumed. Following the commeind letter is o
text argument In Che same format as for the [ or I command, depending on
the absénce ot preésence of the f modiffer. If the : modifier is not used, &
aearch cosmand has no aumerle value, Tf @ L5 used, Ehe volue 1s -1 if the
sought material is found amd P otherwise.

The search cosmands attempt to find in the buffer a macch te chelr
text argument, The search Ls begun at the location of the peinter just
prior to the search;, and proceeds to the right until elther & macch is
found or the end of the buffer is resched., If the match is found, the
pointer is moved teo the right of the string found in the buffer and che
command 18 f£inighed, T1f the match has not been found, the action depends on
whether the command wag B, W, or< . The § command in such a circumstance
is said to fail; the N command performs a P, and then resumes searching;
the & command performs & ¥ and resumes the search. If N or & reaches the
end of the file without finding che match, they fall., 1If a search fails
(& reaches the end of the buffer; or ¥ or < reaches the end of the Filal,
the pointer is left at the end of the buffer. Then if the : modifier was
not specified, TECD types cut & question mark and ignores the remainder
of the command string.

Should & numeric argument precede the command letter, this is equivalent
to writing out the entire search command a nusber of times equal to the value
of the argument. In other words, if the; number is n it searches for the

nth following instance of the text,
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SEARCH - BIMMARY

All searches begin at the current location of the peinter. They may
include a mumeric argument n saying te search for the nth cccurrence of
the text. The pointer is left to the right of the string found i{f che
search ls successaful; otherwise at the end of che buffer. Use of rhe

modifler determines the form of the text argument which follows the command:

£ T jrext] where J is any character not im Cext
if no * teme 3] where Cext contains no ALT MODE
COMMAND Actien at Action at Value Value Type
end of end of when wlian when
buffer file guccezds fafils fails
g failm can't none none VEg
reach it
- fails can't - =1 B e
teach 1t
H . P, resume fail none none YEE
gearch
M P, resume fall =1 g tue
search
-— Y, rasume fail none rone yes
search
. Y, resume fail fal ] no
-4 search '
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KI. Macros, Iterstions and Conditionals

ML Ferform nmow the fext In Q-register 1 os » serice of
comenand & .
{' 1:,‘1' Tterdtion brackets. When the :-'* Is encountered, comm:ml

interpretation 1s seat back co che £ .

fn; Iteration test. If the welue of n is negetive, this
command has no effect. If n is @ or greater, command
interpretation is sent just past the matching rte the
rlght.

¢ If the most recent search failed, send cosmand tae {irst

unmatehed :}tu the right, Otherwise, ne effecc,

‘tag! Tag definition. The tag is a name for the location
it appesrs In & macro,; [teracion, or command string.

Otags Go to the tag named tag, The tag must appear in the
CUTTEnE macroe or command string.

n"G Hae no effect Lif n 5@, Othervwise send cosmmand inter-
pretation to pext matching’. The " apd " macch similar
to { and }.

n"L Eend command te matching ' unless n{ g,

"N Send command to matching ' unless néf.

n"E Send command to matching ' unless n=@.

a''c Send command to matching " unless the value of n as a

u=bit ASCII character is p letter, number, . 5 ot ‘:":

Examples:
1} To read and perform & commend string from paper tape (assuming paper Lape
input L& selecced):
THEIMZ
2} To count line feeds In the buffer:
Jdune 8
@ j"zH l?mﬂ
3} Te replace all instances of JUMPA @ich JRST
J< :saweA (b - sp1nst (@) >
4) To change, throughout the buffer, A to B wheréver the A Ls followed by a
digit (ASCII code 4519 through 5?1§}:
J« 1 5A lﬂ' Lo -47"GIA-3E"L-1DIR @ P
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5) To wmove the pointer to the leftc of the first chavacter that is not g
space (l.e. to space It over a row of spaces):
1BK!1A-32"E1C0BE (5) '
With complicated loopes and iterations Lt 18 generally wise to perform Ehenm
a5 macros, 80 that thelr text is In Q-reglsters for debugging and editing.
€) To move on to & page which one would recognize but can not describe im
sufficient detail to use N
{HW—IET;P?
Ap each page appears on the scope, Cype in any character except RUBOUT
(= 12?m
AUBOUT to leave the Iteration.

Y to proceed to the next page, or LIf this 15 a page to be edited type

NII. ERRORS
It is conceded that TECO's error messages are not overly informative.

Such typed-out commente as TAFE FULL and FILE NOT FOUND are clear enouph,
and are part of the l-o routines rather than TECD proper. For all {llegal
or meaningless commands TECO types out 7 and ignores the remainder of the
command string, returning to the idel state. At this point the user may
type T back in, and TECO would then respond by typing out the command
sering, ending with the bad commund, Search commands are "bab” Lf they
fail and the : modifisr was not used.

There are two occurrences that cause TECO to panic: al PDL O%
{pushdown list overflow), TECO types cut one bell, gives up the command
string and returns to Idel state; B) HON EX MEM (non-existant memory
addressed) , TECO types out many bella, goes back to idle,

KIII. Returning to MACIMP
The command /G (BELL) will, when performed, return to MACIMP, but it

will have waited for all of TECO"s output to be dome., MACDMP will wery
posaibly still hawve the file directory of the tape it last referred Eo=-=
presumably the one off which was loaded TECOD.
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Some Simple Exsmples of Editing

To duFI_iJ;aI:-: an ASCIL paper Eape , rﬂ.l!kl.'r!g o chdng,l‘_-s i L1

Yigpd F @@

The P command 18 terminated by veading an cod-of-file; 1&0® was choean
as belng larger than any reasonable number of puages.
To copy the file PCM ENGl on DECtape I, putling Che new wverslon on Lape
2 with the file name PGM EMNGZ:
3ER PG ENGL(3)ZEIYIPQMPEF Pav EXG2 (3)%)
Same 885 (2}, but In the new copy change the citle line frem
TITLE PFGML J. SMITH to TITLE FGM2 W. JORES,
2ETIER PeM ENGL{EJYNTITLE oy (E)212 M. JONES
@@I:Hare check the correction by looking at the scope.}
1080 PEF poM ENG2/E)fu 5]
(Check the file directory on the scope ce see chat PO ENGI

has been added.)
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