AULTICS TECHNICAL BULLETIN

MTB #175
To MTR Distribution
From? Ce De Tawvaras

Subject? Prooosal for a Graphic Fditor

JUSTIFICATION

81 presents creation of graphic structures for use with the
Mutitics Graphic System must b2 performed by coding PL/I proce-
Jures which create, edit, and display these structures on an Iin-
dividual b3SiSe The program must be re-edifed and recompiled to
altaer the structure created. This is especially teudious while
nicture descriptions are still in the debugging stage, It is un-
reasonable to expect users of the granhic system to cods specjial-
ized routines to create Jraphic structures every time a new
structure (s desired.

PRECEDENTS

Users of the Yersion 1 Graphic System had azvailable fo them
an  Author=-Maintained program, pix_2dit, which functinred as an
interactive picture editor. With ity users could enter picture
descriptions, view the results immediately, and perforn limited
al terations of their pictures. As pix_edit was not cesigned to
be a generalized editor, it lacked all pbut the most rudimentary
means of altering picture efements (i.e. retyping the entire sub-
construct.,) Users found that it was usually easier to use a text
2ditor to place the dascription into a file, call pix_edit to
parsa and display the consteruct, and re-enter the editor to maike
alterations.s The author of pix_edit (Ken Pogran) later proposed
a graphic editor with extended features in an RFC. The extanced
editor was never implemented,

PROPOSAL

The attached documentation describes a graghic editor very
much like that proposed In the RFC mentiornad, Because of im-
oroved structure editing capabilities in . the Version 2
graphic_manipulator_. it incorporates several! new features which
were not possible to perform using the Version | gsm_ packaye.
The functionality nrovided by this interactivz tool would be in-
valuahie to both the casual user of graphics and to the implemen-
tor of extensive graphics applications,

Comments and suglestions may be mailed to Tavaras.Multics on
System M (Phoenix).
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Command
Adminicstrative/User Ping
12730774

Namas graphic_editor, ge

The graphic_editor is an interactive tool which may be used
to <create and edit graphic structures. It is capable of storing
these structures into, and retrieving them from, permanent graph-
ic segments (PGS°*s), '

Usage
graohic_editor [35eg1]1 [5232] .. [{529n]

1) s29i {optional) is a pathname specifvying a segment to be
raad into the graphic a2ditor. This segment may contain
a list of aditor commands or assignments, in the same
format as they might have been typed into the editor
interactively. The segments will be interpreted by the
editor in the order specified.,

It any errors occur while reading any segment specifiad on
“the command line, processing of that file will cease.

When graohic_editor is ready  t5 receive input from the
user®s terminal, it replies wWwith ™"Edit.". The user may then
begin to issus requests,

Renuests fall into two categoriass commands and assign-
ments, In gzcenerat. commands may be terminated Wwith either a
semicoloan {"}") or a newline. Assignments {(due to their ability
to be quite Hlengthy) may be terminateag only with a semicolon,
Sometimes ona of more of the arguments of a command may be an
assignment, In these cases, only the semicolon (s accepted as a
terminator, ' '

Comments which are enclosed by /% ... ¥/ may bha inter-
sparsed with any input tines.,

Symbols

Symbols ir the granhic_editor are alphanumaric represanta-
tions of node values. A node number is a3 *reca2ipt" which the
graphic system returns whenever it is asked to create some graph-
ic element, (For a more complete description of rode values,
refor to Section { of the Graphics Users® Supplement,) Symbols
have a value wnich consists of exactly one such nide value,

Symbols may be divided into three classes!? the system sym=-

{c) Copvright 1974, Honeywel! Information Systems Inc.
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bol, which i3 predafined and represents a primitive operation or
2lement; the user symbol, which is defined by the user at some
time with an assiagnments and ithe macroy, whnich isS defined by the
user, but takes "arqguments*'", and has no permanent value of ijits
OWnN,

System symboi{S hive no oermanent value., They take one or
more argumants, either imnlied or explicit., The use of a system
symbo! represents a3 rcauest that a3 new element be created,. The
node value returred from that creation is then used in any subse-
quant operation of that particular expression,

Evarples of systam symbol expressions are!

vector 12 14 3 vector of length (12, 14,4 ()

"Axolot!" uc a text string containing the string
“Axolot!*™, ajigned by the upper center
edqge.

array (’R,0,T) an array cont3aining the nodes represent-
ed by user symbols ay bey ana c. {See
Tuples, below.}

lin dotted A mode element for dotted tines.

A list of system symbols and descriptions of their use may
be found at the erd of tha document.

User symbols may be uo to 32 characters in langthy, and nmnay
consist of any combination of upper=-case and lower=-case alphabet-
icsy numerals, and fhe underscore ("_"), provided that the first
character is non-numeric. System symbnls and commands are con-
sidered "resa2rved words'™, and may not also be used as user sSym-
DO l35. Attemprs Yo define commands a3 symbols will result in
ill-formed execution of those commands.

Fxamples of user sSymbols are?

foo
Front_corch
bolt_23w9

User symbols are stored in the graphic symbol table of the work-
ing graphic sagment (HGS)., They are transferred to and from
PGS*s  whenever tha “save', "use™, "put', and "jet"™ system com-
mands are used, (For a3 more complete explanation of graphic sym-
bolsy, see Section 1 of the Graphics Usars® Supplement.)

(c) Copyright 1974, Honeywall Information Systems Inc.
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Macros are user symbols which taxe arguments like systenm
symbols., Whenever a macro exprassion is evaluated, the arguments
supplied are substituted for th2 dummy arguments with which the
macro was defined. Macros must be defined by macro assignments.
For example:

*

macro box X ¥y = vec X Uy vec J vy vec -x (s vec § -y

(1) L1} aw (1]

defines a macre named Mbox™ with dummy arguments “x' and "y".

The refarence!?
box 10 3]

represents a rectanate 1§ units in x and 39 urits in vy, and is
exactly equivalent to the expra2ssions

vec 410 G4 vec § 304 vec =13 0y vec 0 =30

Macro names are stored in the graphic symbo! table of the WGS,
and may bhe transferred to anid from PGS*s with the *save™, "use",
“"cut™, and get* commands.,

Tuples

A tuple is simply a group of one or more values, Every com-
plete symrbol (is2es a wuser symbol, or a macro or system symbol
with its arguments) is a tuple in jitsz21f (3 one-tupiel. A tuple
of more than nne element may be expressad as its alements separa-
ted by commas, €.a.1

Ay Dy by vec 13 4 34 intensity 1. XXX
This is a tuple of 6 2lements,

£ tuole which has more than one 2lement represents mare than
‘one. granhic entity, Therefore, it cannot nave one rnode value,
To convert a3 tunle to a single 4yraphic entity, two system symbols
are available! array, and list. These two "functions® gather the
elements of the tunle iInto a graphic array, or a graphic 1ist
{respectively). {For a more complete explanation of graphic ar-
rays and lists, <ee Sz2ction { of the Graphics Users® Supplement.)
The creation of this array or list produces a node wvalue, which
may be assioned to a user symbol, or may be used without assign-
ment in some larger expression. For axample:

one_array = array {as be C» dy bl

(c) Copyright 1974, Honayweli Information Systems Inc.
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is an assignment which creates a graphic array with the elements
(ay by cy» 4, and b), and assigns to "one_array™ the value of this
list.

Assignments

An  sssignment is an operation which extracts the value of
nne tuple and assiyns it to anothar tuple. The assignment opers-
tor is the infix =" sign.

The simple assignment?
foo = bars

specifies that the the valua of "foo" is +to become the symbol
“bar*, An important point to kKeep in mind is that this does cot
mean that “foo" ard “par"™ both refer to the identical piece of
graohic structure, FRather, “foo*" gontains "bar*®, and (of coursa)
indirectly a3lso contains the entire structure contained by "bar™,
(It is possible to assian the value of a symbol to another sym-
boly rather than assijning one symbol to anotheri this ogeration
will be discussed in the section describing aqualified expres-
sions.) If "foo"™ is undefined at the time of assignment, it will
be created. If it naid a previous value, that value will be re-
placed. Any other jJranhic structures which referanced "foo"™ will
stitl refer to ity but ALVl now contajin (indirectiy) its new
value.

In generaly, only tunles of Iike dimensionality (i.2. having
the <ame rumber of elements) may be assigned to each other. For
exanplel

3y De C = Cy 2y 3
X = arravy (py 2y )3

are both vatid assigrments, However,

one, two = three, four. five?
is not 5 walid assignmant,

Two exceotiors exist to this rule? First, if the object to
the riaght of the assignment oparator i(s 3 one-tuple, it may al-
Wways te "promoted"” into the dimensionalty of the objlect to the

left of the assignment operator, For axample?

Qe by ¢ = di

{c) Copyriaht 1974, Honeywall]l Information Systems Inc.
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1s 2quivalent to .
a = Ggs b = ds ¢ = d3

The second exception is that if the object to the laft of the
assianmant gperator is a one-tunle, and the cbject to the right
of the assignment operator is not a one-tuple, then the *arrzy”®
operator is assumed. For instance, the assignments?

Aa b’ Cy d;v
A = array (by cy d)?

are equivalent., Note that the promotion facitity and the impli-
cit-array ooerafor can neyar be used simultaneousliy. This fea-
ture disallions statemants such as?

one, two = three, four, five:}
which more probably represents a user arror than a usetul state-

ment,

Assignments also have values, The value of an assignment is
the wvalue of the tuple into which tne assianmant is done. For
axample, the value of

foo = bar}

is the new value of “foo™. This feature allows nested assign-
mentsy, a3s in the following example?

pic = some_setposy {(line = vector 100)°
This is =sauivalent to:

{ine = yvector 100:
njic = some_setpos, fine)

No te the wus2 of the parantheses for precedence definition. The
parantheses in fhe expression are necessary since tuple formafiqn
is a *“stronger®” ovperation than assignment. If fhe expression had
been written ass2

pic = some_setpos, line = vector 1033

it would have beernn oerformed as the operationst

some_setnos, line = vector 10073 /% a promotion ¥/
pic = some_setposy lines /% an implicit array */

{(c) Copyright 1974, Honeywell Informatior SVstems Inc.
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Nuaiified Exoressions
It is possitle to refer to any element (or tuple of ele-
ments) of a symbol which represents an array or list by the us=a
of qualtified expression, The simplest gquaiified expression con-
sists of a symbol, followed by a period. This represents "the
value of", In our first example,

foo = bar?
Ne assigned "har™ 335 the value of *foo™. The retationshin of

“foo"” to “bar®” was a sunerijor/inferior, or father/son relation-
ships Ify insteads we say

we are assianing the yalue of "“bar* to "foo". This makes both
“foo™ and "har" refer to the identical piece of graphic struc-
ture. The symbols now have a *brother™ relationship.

Successive trailing oerjods denote further tevels of evalua-
tion. Assume the following assijgnments?

o}

1" x

vec 10s vec 0 10s vec -10y vec § =105

b cC = 4 = box

oI e

The following retlations hold on these symbols? (Read "=" as "“is
eauivalert to')

3, = b

dess = Hhe = C
a...Eb..EC._:_d

Cease = Dees = Coe = ds = bnx

The assignrment
Hdeew :n'J||-
actuatly assigns "nuitl®™ to *d".
Additional types of qualifieo axpressions make 1t possible
to refer to elements of lists. The element destred is denoteda hy
an inteqger followiny the appropriate levels o¢f qualification.

For example,

box.?

{c) Copyright 1974, Honaywell Information Systems Inc.



MPM GRAPHIC USERS®' SUPPLEMENT graphic_editor

Page 7
is the second elemant of “box™ (vector C 10). Tunies of conftigu-
ous elements may be specified by using a range expression, which
consists of two integers (reoresentingy the first and last clemant
desired) separated by a colon ("), For example,

bottomless_box = array {(box.,234);

will create a symbol which contains an array made up of ail ple~
ments of “box"™ except the first.

The star ("*") nhas 23 spacial meaning in a qualified expres-
sions If used by itself, ee3. "box.*", it refers to a tuple maae

up of atl the element of “box"s It may also be used as the {ast
part of a rangs2 expression, 2.3, "box.2:!*", which rafars to 3

tuple made up of ali the elemants 2f "rox* from the sacord to the
last. The assignment :

bctfcmless_box = array (box.2:%)

is equivalent to the example above. Note that if a star occurrs
in a guatified exprassion, it must be the fast character., It may
neither be followed by the second component of 3 range expression
{e.ge "box.¥:!3") nor by further levels of qualification (e.q,
“boaxe¥e1™)

Recause a user miy not always know-exactly how many levels
of symbol indirection exist betwesn the symbol rame he is working
with and the arrays or lists with which he desires to work, any
reference to an element {(or range of alements) of a tist found in
a aqualifisd expression will cause the evaluator to skip any num-
ber of levels of symbol indirection. Using one of our previous
axamples to elucjdate, this means that

ds1

Besseel = hOXoi

This frees the user of typing in longy and possibly inaccuratey
strings of oa2rjiods? but 31loas the user who wants to maintain
fina control of his indirect symbol structuring to do precisely
that.

Certain gualified expressions may have different meanings on
the left side of an assigrment than they do on the right side.
This is particularly important to note when using nested assign-
ments. In particular, quatified expressions which evaluate fto an
alement of an array or listy or to a tuple of such elements, have
different meanings in these two contexts. If such an expression
occurs on the right side of an assignment, its value consists of
refarences to the values of the elements which make up the list.
A previous example ("hottomless_box*) showed how this wusage is
interprated, Orr the lett side of the assignmenty; however, the

{c) Copyright 1374, Honeywz2ll Information Systems Inc.
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expressior denotes =2lement reolacament, For instance, assume the
followiny assiynments?

pox = yvec {10, vec 0 104 vec =10,y vec 0 =103
alem = boxe3?
hoxeZ = shift =101

The first assignment defines "“box™. The second assignment causes
“*elem* to refer to the same piece of jraphic structure which s
the third 2tement of box. The third assignment changes the “top
of the box"™ from a visible vector to an invisible shift ty rede-
fining *he third element of "box'" to be a shift of equal magrni-
tude. This does pot chanje the value of ‘*ealem™, Iv simply
breaks the association between the 1ist “box™ and the construct
which was its third element. If the actual changing of that con-
struct were desired, the third assignment of the above example
could be replaced with

boxe3. = shift =105

This assignment would iIn - fact «change the wvalue of elem, )
side-effact of this property is tnat the exprassions "symbol.n"
and ‘“symbol.n.'" are equivalent on the right side of an assign-
ment, but 3re not ejuivalent on the ieft side.

Node Constants

It is possible for node values fo exist in the WGLGS without
being assigned to any symbol. For instance, a us2r program coul?
pe called from inside the editar to construct a particulzarly in-
tricate "canned"™ graphic structure which may be inefficient or
di fficult to copstruct by hand. The program could print the num-
ber of the top-level node in the structure, so that the user
could "pick it uc®™ by assigning a name to it. The number of this
node may be typed in, nreceded by the character “#", Thiz is 3
“node constant™.

For examplet if the node constant "#12345" appears as such
an outnput, and it is #Aishad to assign to this node the name
“*orphan®, the assignment:

orphan = #412345:

may be used,

Octal node wvaluss may bhe exnressed directly 3s riode con-
stants without user conversion by immediately following fthe “#*
Wwith the tlowarcase letter 0", e«3. "#o0144" is equivalent to

lll’ianll.

{c) Copyriunt 1974, Hone2ywell Informatior Systems Inc.
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At though node constants and qualifiad expressions btased on
node constants ara aliowed on the left-hand side of assignment
statements, their use is strongly discouraged,

Commands -

Following is a tist of editor commands. Arguments enclosaed
in angle barckets ("< ... >") denote necessary argumenrts. Argu-
ments enclosed in square brackets (%[ ese 1)} denote optional
arguments. Fach commana whose argument s signified by <exprn>
will accept single elements, tuples, assignments, or any combinrna-
tion of these as its argurent. For example?

display pic = array (house, street, parked_cars):

serves the dual purpose of defining "pic"™ and disolaying it.

>=w=> dispiay <axorn>

di <exprn>
causes the screen to be erased and the graphic structure speci-
fied to be displayed. 1If fthe argumant is 3 tuole, no erase |is
performed between sach stement 0of the tuple.

>m==> list [options]
Is {options]
Wwill list selectzd symbol! tables. Any number of sptions may be

spacifiad. The following options are allowed:?
-comnands =~com }list the editor commands and their abbreviations.

-system =-sys 1ist the awvaliable system symbols and their ab-
breviations.

-Mmacros =-mg fist the defined macros,
-symbols -sym fist the user symbols.

-all -3 fist all of the above.

If no options are given, "-symbotis*" is assumed,
>ee=> execute <command_I ine>

exec <command_Llire>
causes the <command_line> to be passed to the command processnar.

{c) Copyright 1974, Honeywell Information Systems Inc.
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>w =D 3how <axnrn>
causes an abbreviated dascriotion of the tuple <exprn> to pe
nrinted to the user®s terminal., If the value represents a termi-
nal graphic element, its contents wil! be printeds If it repro-
sents a non-terminal element,y, it wiil be described and the numher
of its elements civen,

>mm=> reptay <exprn>

like showy, excapt that the entire graphic subtree inferior to the
chasen node (s described in assignment notation, alorg with nes-
tel assigrments where appropriate. This command aliows & user to
“"raplav™ a graokic structure in 3 forn acceptsable as input tn the
graphic_editor,

>ww=> remagye <symboli1> (symbol2] +.s ({symboinl

causes those eltements named to be removed from the table of knouwn
user symbols, The symbol in the WGS is alsco deleted, and all
references to it wWill be transformed into direct references to
whatever contents it possessed.

>===> use [pathnamel

causes the nermanent 13Jraohic segment (PGS) soecified by I[path=-
namel to be loaded into the W35S, This atlows the editor to use a
nreviously=-constructed set of graphic structures. If (pathname]l
is not suppliade graphic_editor will use the pathname which wus
tast supplied to a "use” or "save® command. If no such pathname
exists, an error will occur, If an error occurs during the exg=
cution of 3 "use" command, the "iast pathname®™ will be deliber-
ately forqgotten.

>===> save [pathnamel

causes the conterts of tha WGS to be saved in a PGS specified by
{pathnamel. If [pathnamel is not supplied, graohic_editor ajill
use the pathname which was 135t supplied to a "use™ or "save"™
command. If no such pathname existss an error will occur. If an
aredr  occurs during the execution of a "save' command, the “last
nathname™”™ will be deljiberately forgotten,

>uemn> get {mode] [(pathname)l <sym1> [sym2] .o {(symnl

gets the structures <symi> ,., {symnl)] from the PGS specified by
((oathname) 1., (This notation means that "“pathname*, if it is

given, must he within parenthasaes,) The [mode}] aArgument deter-
mines what action is taken on attempts to redefine an existing
name !

(c) Copyricht 1374, Honevwell Information Svstems Inc.
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-safe leave the old symbol as is and print &n error message.
-force redafine the symbol! and all subsidiary symbols.

-replace_oniy

-rpo raedefine the symbol, If subsidiary symbols are dupli-
catad in the WGS, us2 the copies in the WGS. For any
subsidiary symbols na2t so duplicated, create null
{2mpty) symbols. ‘

-replace_all

-rpa redefine the svymbol. If subsidiary symbols are duoli=-
cated in the WGS, use the copies in the WGS, For any
subsidiary symbols which do nrot exist in the KHGS, wus2
the ones in the PGS, :

If I(mod=a2] is not specifiedy "=-safe™ will be assumed. The [model
and {({pathname)] arguments, if present, may occur inr either
order, but must precede any symbo! names.

>===> put [model [ {(pathname)] <symi> {sym2] ..+ [symnl

stores the structures <symi> ..., [symnil into the PGS specified by
{{pathname) . The ([model argument determines what action is
taken on attempts to redefine an existing name:?

-safe leave the oi1d symbol 43 is and print an error message.
-force redefine tha symbol and all subsidiary synmpbols.

-reptace_only v

-rpo redefine the symbol. If subsidiary symbols are dupli-
catad in tne PGS, use the copies in the PGS, FfFor any
subsidiary symbols not so duplicated, create null
{empty) symbols,.

-replace_z2!l ‘

-rp3 redefine the symbol, If subsidiary symbols are dupli-
cated Iin the PGS, use the copies in the PGS. For any
subsidiary symbols which do not exist in the PGS, wuse
the ones in the WGS. ‘

If [(model is not specifiedy, "-safe®” will be assumads. The permis-
sible order of the arguments is the same as for "get™,

>m==> real <pathname>

causes the file specified by <pathname> to be interprefec as a
set of editor commands, Any *“read®™ cormmand encounterea jn a file
will switch the input source to the specified file. When the

(c) Copyright 1374, Honeywell Informatior Systems Inc.
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commands in the specified file have been exhaustedy Control will
return to the user®s terminal, or to the original file issuainy
the "read". Frrors encountered whiie reading from a segment wiii
cause cortrol to be immediately returnad to the user®s terminal.

> ==> quit
is used to exit from the editor,

>=-=> restart
witl re-initializ2 the editor, the Working graphic segment, and
al) associated symbol tables, Anv remaining command Lline, as

well as any file "reads" pending, will be flushed without execu-
tion. The state of the aditoar after a "restart™ is the sama as
the state of the editor when it is first invoked.

>em=—> help
>

.

directs the user to ralevant documaentation.

>eme> macro <name> [argil ... {argpl = <exprn>

MACro Show <nAamei> «.. [namanl

macro rcplay <namei> ..« [Namenl
The first form d2fines a macro with name <name>, and arguments
[argt) <+ [3argnl. The other forms do for macros what "show'" and
“replsy™ do for symbois.

>e==> input <symboi> [device_namel

requests that a3  "what"™ input be requested from device
{device_namel, Tha inpbut  will be colliected, interpreted, made
into a graphic structure, and assigned to symbol <symboi>. This

feature (s not yet implementa+.

Definad System Symbois

Positional “lements

Al posi tional 21lemaents take arguments of the form "“x y z'.
If any of these arguments are not suppliedy, it will be assumed to
be zero. It is possibte to supply no arguments, only "x"
only "x y", or all of "x vy 7%, No other combinations (=,:3.

"x z') are parsabla,

{cY Cooyright 1974, Honeywell Information Systems Inc.
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>===> setposition
setpoint
vactor
shitt
point
Modal! Flements
>=mw> intensijty
Argument: Integer, § through
(7).
> ==> Iinefvpé
Argumentt: Intz2ger, 1 through
“solid"”
lldashedl‘
“dotted"
*dash_dot
"fong_das
>mm=> bt ink

mav be any from the
“steady"
"biinking

Arguments

sensitivity
may be any from the
"insensit

>==——>
Argunents

"sensitive"

Mapping flements

>=w=> rotation
Arguments: “x_rotation y_rota
teger daagrees.

> ==> scaling
Argumantst "“x_scale y_scale z_
tion,

discel |l Ineous Elements

>===> null

No arguments, This =2lement
placeho!lder, or @ graphic no-
>m-=> text “string®™ (nosi

{c) Copyright 1974, Hona
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(sps)
~(sot)
tvog)
(3ft)
{ont)
(int)
74 or "off"™ (g)y “on'"™ (7)), or “fuli™
{{in)
5,4 2r:
(1)
(2)
(3)
ted" (4)
hed" {5)
(bik)
following correspondence list?
0
(1] 1
(sns)
following correspondence lists
ive"™ 0 :
1

(rot)

tion z_rotation™ in floating or in-

{scl)

scale"™ in integer or flgating nota-

represents the "zero node"., It is a
oG

tioni

ywall Information Systems Irc.
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“strinag' [position]

The second form of the text string Is implicitly understcoa. The
optionai argqunent (position]l specifies +the string aligrment,
(For a more complete explanation of string alignments, refer to
Section 14 of the Grapnhics Users® Supplement,) Any character mny
appear within the string. If it is desired for a aquote to appear
as part of the string, it may pbe doubledy as in PL/I., The argu-
ment may be either an integer or a string, from the following
correspondence | ist?

uoper_jeft ul 1
upper_centear uc 2
uoper_r ight ur 3
left | 4
center C 5
right r 6
lower_left 1l 7
loWwar_center Ic 8
lower_right ir 9
>e==> datablock <elemant>

data <efament>

creates a datablock containing the element <elemant>, This ele-
ment may be of a form acceptable as a symbol rname, or numericy or
3 string enclosec in jJuotes. It may not be a break character
(3" "3"s eatc.) wunless enclosed in quotes. Datablocks may be
used to hold information relevant to the structurey, wWithirn the
structure |tself, (For a more complete explanation of data-
blocks, refer to Section 1 of the Graphics Users® Supplement.)

Nota? No ayramic operations are presently A=2fined for the
graphic_editor,
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