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57 ABSTRACT 
Automatic orientation of predefined chemical struc 
tures in conjunction with a computer terminal employs 
respective protocols corresponding to a system state. 
The system states can include a chain state, ring state, 
library state, and retrieve state. Upon orientation, the 
object is attached according to a specified attachment 
command to a parent graph. The protocols correspond 
ing to connection of the object to the parent includes 
rules regarding angles at which the structures can be 
attached to one another, and another protocol governs 
rules respecting rotation of the stored object through 
predetermined angles. Nodes of the object recalled are 
automatically provided with markers in alphabetic 
order from the most recently used marker correspond 
ing to a letter of alphabet. Multiple alphabet sequences 
are used. Specification of position is indicated by input 
ting the lower case letter of the alphabet corresponding 
to the location desired. Bonds can be specified between 
two markers. 
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1. 

AUTOMATIC ORIENTATION AND INTERACTIVE 
ADDRESSING OF DISPLAY 

BACKGROUND OF THE INVENTION 
1. The Technical Field 
This invention is an improvement in display encod 

ing, and deals in particular with the orientation of the 
objects by the addition of which a diagram is built up. 
As described herein, the invention relates to chemical 
structures, but the concept is usable with other applica 
tions, such as drafting and composition. 
This invention is also to an improvement in display 

encoding, a technique for interactively entering graphic 
data into a computer. The improvement is due to a 
simplification in the orientation, marking, and display of 
structures on the screen of a CRT computer terminal. 
As described herein, the invention relates to chemical 
structures, but the concept is applicable to other types 
of diagrams, such as logical and electrical diagrams. 
A computer may be used not only to process data, but 

also to facilitate the entry of these data into the com 
puter With text input, for example, the user seemingly 
enters depictions of characters. In reality, he enters bit 
patterns, which are the codes that the computer needs. 
The machine translates these to graphic characters 
which are displayed. The input of visible graphics in 
stead of arcane code is known as "display encoding'. 
The term, however, is usually not applied to the input of 
common text, but is reserved for two-dimensional con 
structions, such as a diagram. 

In display encoding, an entity is entered, as is text, by 
being assembled-on the face of a graphic computer 13 
terminal-from smaller constituents. Ease of input, 
however, is not the sole advantage of display encoding. 
Throughout the process of assembly, the unfinished 
entity is visible, so that it can be determined, at a glance, 
what has been completed, and what remains to be done. 
The coupling between code and display further ensures 
that the visible structure accurately reflects the corre 
sponding machine code. If one is correct, so will be the 
other. Any errors are apparent, and may be corrected 
prior to the entity's completion. A further, and not 
insignificant advantage, is that the input structure can 
be saved for re-display. Coded text is always translat 
able into visible, legible graphics; but with other appli 
cations, reconstruction of the display may require more 
than the data whose entry the display facilitated. Saving 
the code generating the display in addition to these data, 
will make it possible, in subsequent retrieval, to always 
view the graphic representation of these data, instead of 
their arcane codes. 
A characteristic facilitating the graphic encoding of 

chemical structures is their flexibility. The appearance 
of a chemical structure bears as little resemblance to the 
shape of the molecule as does an electric wiring dia 
gram to the layout of the actual wires This leaves such 
diagrams insensitive to the distortions, that are unavoid 
able in display encoding. There is, however, a limit. In 
FIG. 1, two diagrams are shown, representing the mole 
cule, adamantane. Both diagrams are chemically cor 
rect, as they show all the atoms and all their bonds. But 
this identity will not be revealed by a casual glance, nor 
even by closer scrutiny. Considerable practice, or pen 
cil and paper, will be required. This difficulty is nor 
mally circumvented by an artificial similarity, a "tradi 
tional” appearance, that has been adopted for many 
classes of chemical compounds. Very subtle, and often 
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2 
very personal considerations, determine what distor 
tions are innocuous, and what distortions are objection 
able. 

Display encoding offers considerable latitude in the 
manner an entity is assembled. A diagram might wholly 
be constructed line by line. But it is more efficient to use 
simple lines only as a last resort, and to construct an 
entity, when possible, with larger building blocks. In 
deed, the efficiency of the typewriter results from its 
capability of composing text with ready made and well 
formed characters, which are building blocks preassem 
bled from simple lines. 
A computer may be used not only to process data, but 

also to facilitate the entry of these data into the com 
puter. This is commonly done for the input of graphic 
data, such as diagrams. The data are entered by seem 
ingly being drawn on the face of the screen of a graphic 
computer terminal. This is an interactive process, in 
which the human user repeatedly issues commands, 
which the machine executes, and in so doing builds the 
diagram. Able to work with visible graphics instead of 
arcane code, the user's task is facilitated. Even so, the 
specification to the computer of the graphic elements 
(or objects) to be displayed, and of the location of these 
elements on the face of the screen, together with the 
orientation of these elements, is not a trivial matter. A 
variety of methods have been developed to facilitate 
these tasks. The present invention represents an im 
provement in two of these, namely orientation of these 
elements, and screen addressing. 
The locations on a display can be specified precisely 

by means of Cartesian or other coordinates. This is one 
form of screen addressing. It would however be tedious 
to have to determine the value of these coordinates, and 
to have to key them in. Coordinates may, however, be 
obtained implicitly, thereby avoiding the necessity of 
keying them in, relieving even the operator from having 
to know their values. A number of approaches have 
been developed for obtaining coordinates implicitly. On 
a typewriter, for example, the type-guide indicates the 
location where a typed character will be printed. This 
location can be changed by depressing certain keys, 
called "function' keys: the space bar, the back space, 
the carriage-return, and others. On computer terminals, 
these same keys move a cursor. The cursor's coordi 
nates can be determined by the computer's program as 
needed, without the human operator having to be im 
portuned, or even being aware of this. 
The drawing of a diagram, positioning all lines and 

characters by means of the above keys, would still be 
very cumbersome, even-though coordinates are ob 
tained implicitly. The cause is the limited range of mo 
tions allowed by the above function keys. These permit 
the operator to progress only horizontally or vertically, 
usually in increments not exceeding the width or the 
height of a character. Graphic terminals, therefore, are 
often provided with additional function keys, called 
"cursor' keys. There are several of these, each en 
graved with an arrow, one pointing up, one down, one 
left and oae right. If one is depressed, the cursor moves 
continuously, until the key is released, in the direction 
of the arrow. 
More sophisticated yet is the "light pen'. The com 

puter senses the motion of the "pen' on the face of the 
terminal. Internally, it detects and computes the corre 
sponding coordinates. It then displays a trace at the 
pen's location, the process being executed so rapidly 
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that the input operator is under the impression of draw 
ing free-hand. The user may also use the light pen to 
point at items (these are called "primitives' or "frag 
ments' or "building blocks') on the screen, thereby 
selecting one of them, and even to drag it to another 
location on the screen While this goes on, the computer 
records, unobtrusively, both the identity and the new 
coordinates of the repositioned item. 

Notwithstanding such sophistication, the light pen is 
not ideal. For example, keeping the hand raised to the 
screen for any length of time causes fatigue. Conse 
quently, a number of alternatives to the light pen have 
developed: "Rand' or "graphic tablet', 'joy stick', 
"mouse', "thumbwheel', "knee controls', “track ball', 
"touchpad”, “touch screen', etc. The variety of these 
approaches is evidence of the effort to the facilitation of 
graphic input. 
And yet, none of these devices overcomes all the 

problems inherent in the light pen. Because a character 
can be typed faster than it can be drawn with a pen, the 
keyboard cannot be dispensed with. Yet keyboard and 
light pen (or its equivalents) do not, from the ergonom 
ics point of view, mix well. The alternation between 
light pen and keyboard taxes the operator. Typing, 
often done blindly, by "touch', must be interrupted to 
pick up the pen, requiring the typist to look away from 
the screen. The keyboard is a digital device, whereas 
the light pen is an analog device. Touch typists are able 
to type blindly because typewriter keys are located at 
fixed positions, evenly spaced, not too far apart yet 
sufficiently separated to be distinct. With the light pen, 
in contrast, the target that must be reached on the 
screen can have many positions. It cannot be reached 
blindly; it requires hand-eye coordination. Unlike the 
keys, it cannot be reached with a simple motion. Studies 
in human factor analysis have revealed that subjects 
waver when pointing at an object. Initially, the target is 
overshot or undershot, requiring a number of adjust 
ments to "zero in' on it with the required precision. 
A difficulty in the construction of graphs from vari 

ous predefined objects is the fitting of such objects to 
the parent graph. An object is not allowed to come too 
near, nor to touch, any part of the graph except through 
its point of attachment. Therefore, a fit may not always 
be possible, no matter what the object's orientation. 
With complex graphs such as those used in chemistry, 

parameters can be used which are hereinafter referred 
to as N4 parameters, which define the orientation of 
objects to be attached to the parent graph, and are the 
most troublesome to specify. Commands such as "rotate 
by 30 degrees' may not provide sufficient flexibility; if 
expanded to permit specification of the actual number 
of degrees, the user is generally unable to estimate that 
number, so that multiple trials may be necessary. Nudg 
ing an object with a light pen is slow and requires skill. 
The same object may be made available in different 
orientations, but, the larger the number of objects 
shown, the more extensive will be the menu wanderings 
required to locate any object. If, to reduce clutter, 
fewer objects are offered in menus, more of the input 
will have to be entered by means of simple lines or 
simple objects, thereby reducing the speed of the input 
process and rendering it more tedious. All these difficul 
ties increase with the complexity of the graphs. 

2. The Prior Art 
U.S Pat. No. 4,085,443 to Dubois et al relates to a 

keyboard operated apparatus for coding and display of 
chemical structure and other graphical information. A 
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4. 
cursor indicates on the display the part of a structural 
formula which is subject to the next keyboard opera 
tion. Alphanumeric characters identify atoms at nodes. 
The type of bond in any of eight directions from a node 
toward another node can be registered and displayed. 
Registering a bond at a particular node, by character 
and direction, causes the cursor to relocate to the node 
at the other end of the designated bond. Other move 
ments of the cursor can be effected by the space bar, 
with the use of directional keyed instructions. FIG. 4 is 
noteworthy. This patent does suggest entering of graph 
ical information on the keyboard of chemical structures, 
position by position, by operation of a direction key 5. 
This would evidently permit attachment of additional 
input figures, element-by-element, from a predeter 
mined initial cursor position. 
U.S Pat. No. 4,205,391 to Ulyano et all teaches input 

ting to a computer alphabetic as well as topological 
graphic data, and in particular, the structural formula of 
chemical compounds. An encoding tablet is provided, 
as well as an electronic writing means. FIG. 2 is note 
worthy. In this device, graphical data is obtained by 
inputting the graphical data using a pickup sensor 5, 
symbol generator 17, coordinate pickup 4, and change 
able writing member 38. The sensor 24 is used to check 
that the changeable writing member 38 touches the 
surface of the writing tablet 1. Other sensors 41,42 indi 
cate axial position of the writing member 38. 

U.S. Pat. No. 3,256,422 to Meyer et al relates to an 
apparatus for automatic encoding and retrieval of topo 
logical structures, such as chemical structures. In 
Meyer, as seen in FIG. 6, a scanning means is employed 
for coding the structures desired. A coded sheet having 
a standardized grid is required in order to encode the 
structures. Optical or light-sensitive scanning means are 
employed in this patent. 
U.S Pat. No. 4,473,890 Araki, teaches a method and 

device for storing stereochemical information about 
chemical compounds. Three-dimensional structures of 
compounds are stored by supplying the coordinates of 
the atoms in a three-dimensional space represented by 
X,Y, and Z coordinates. 
The entire disclosure of U.S. Pat. No. 4,476,462 to 

Feldman, issued Oct. 9, 1984 and filed on Nov. 16, 1981, 
which has been assigned to the U.S. Department of 
Health and Human Services, as described hereinabove, 
is expressly incorporated herein by reference in its en 
tirety. 

SUMMARY OF THE INVENTION 
Automatic orientation is shown of chemical struc 

tures in conjunction with a computer terminal or the 
like. The invention is not limited to use with a computer 
terminal nor to use with chemical compounds, but can 
be extended to any computer-driven display for display 
ing any type of graphical information wherein graphical 
units (i.e. predetermined structures, such as for electri 
cal diagrams, architectural diagrams, and the like) are 
stored, and detailed rules are provided regarding the 
angles at which such structures can be attached to one 
another. Such rules also determine the precise location 
at which additional structures can be added. 

In this invention, each object specified has a "stan 
dard' orientation. Orientations are then automatically 
rotatable by 90 degrees as required for the computer to 
fit the object selected to the attachment points specified. 
All 90 degree rotations possible are tried by the com 
puter before selection of a new, alternative shape for the 
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structure will be specified. In chemistry especially, this 
is possible since there usually are a variety of ways of 
showing a particular chemical structure, other than the 
"standard' shape. 

Furthermore, once a site has been selected for adding 
an object, a computer list is maintained of the angle 
pairs possible with the new structure. This permits pre 
cise determination of preferred orientations of chemical 
structures in readily identifiable standard manner. Auto 
matic orientation takes into account all of the rules 
specified for each of the stored structures. Furthermore, 
user-defined structures are used within the program by 
reference thereto. Flipping of such structures is permit 
ted to make mirror-images thereof. 
Thus, a graphical display is made by positioning a 

cursor, whether by a light pen, cursor control from a 
keyboard, or the like, to move a cursor to a particular 
position, and an object is then selected. Automatically, 
the cursor is re-positioned at a predetermined point on 
the object specified. Alternatively, predetermined at 
tachment points can be readily moved to by cursor 
control if necessary. From any predetermined attach 
ment point, a new object can be specified and added, 
while being automatically oriented, without additional 
input from the user. 
Another aspect of the invention shown herein relates 

to storage of icons or figures, each of which has labels 
thereon. Once recalled from storage, the stored figure 
permits positioning of the cursor thereon at selected 
locations thereof, by depression of a keyboard charac 
ter, which corresponds to an identical character on the 
stored figure. Upon depression of the character, the 
cursor relocates there and permits attachment of the 
figure to another entity or figure selected. This permits 
precise attachment of one entity to the following entity, 
the attachment being automatic and precise. 

This invention is particularly useful for specifying 
chemical structures, but is also useful in mechanical 
diagrams, electrical diagrams, and logical diagrams 
among many other uses. 
An actual example of display encoding is the input of 

chemical structures. A chemical structure is a labeled 
graph, representing the architecture of a molecule in 
that each of its nodes represent an atom-each denoted 
by a chemical symbol-and each of its edges represents 
a chemical bond. It has been found that, in chemical 
structures, particular groupings of atoms tend to recur 
more frequently than others. Notable examples are rings 
and chains. These can be made into building blocks for 
the purpose of display encoding. 

Dealing with a larger number of "objects' than the 
letters of the alphabet, dealing with two-dimensional 
space rather than with the linear arrangement of text, 
display encoding must surmount difficulties that can be 
far greater. These difficulties are reflected in the param 
eters that must be specified. These parameters define 
specific functions. They are listed below and numbered 
for later reference. 
N1-This parameter defines identity. The potential 

variety of subassemblies or objects from which graphs 
may be constructed is very large. Furthermore, differ 
ent sets of subassemblies are likely to be useful. To be 
selected in the construction of a diagram, these must all 
be identified. 
N2-This parameter defines the intended location at 

which the above objects are to be placed. With text 
input, one letter usually follows the preceding one. In 
display encoding, the desired location must usually be 
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6 
specified explicitly. Requiring x- and y-coordinates, this 
is an example of a parameter using multiple items of 
data. 
N3-This parameter defines the connection at the 

locus given by N2. Implied is the rigidity of the connec 
tion. The junction between the characters of text is 
rigid; only one orientation is acceptable. But the subas 
semblies of a graph can be connected with the parent 
graph through a single point, or by sharing a line, or in 
a number of other ways. There are degrees of rigidity, 
or degrees of attachment; several orientations may be 
compatible with the specified connection. 
N4-This represents one or more parameters that indi 

cate the orientation of the subassembly. In text, the 
normal orientation of a character is assumed. But if the 
character should be part, for example, of a caption that 
labels the y-coordinate of a graph, then its orientation 
will be changed by 90 degrees from the horizontal. This 
will have to be explicitly indicated. 
Given a character, the purpose of its orientation is to 

make it agree with the orientation of the other charac 
ters on its line of text. In display encoding, as men 
tioned, the connection specified by N3 may be so rigid, 
that it allows for but a single orientation. But frequently, 
the connection specified by N3 is loose enough to allow 
for several orientations. The purpose of orientation then 
becomes different. Its purpose then is to fit the irregular 
contour of an object into the space available for it on the 
parent graph. 
N5-This is required in systems that allow users to 

define objects for subsequent use. Such objects may be 
constructed normally, and may be identified with a N1 
type parameter. But it is necessary to indicate, in addi 
tion, that they be stored for recall, and how they should 
attach to the parent graph. This requires additional 
parameters. 

It is evident that the potential difficulties inherent in 
the specification of so many and so diverse a set of 
parameters may be formidable. Considerable ingenuity 
has been devoted to facilitate their specification. 
The input of text is so common, that much of the 

logic required for the translation of key codes to charac 
ter depictions is "hard wired' in terminals. So far, this 
has not been done for the capabilities required for dis 
play encoding. The required logic is normally imple 
mented by means of programs running on a computer. 
With simple displays, such as text, it is often possible 

to use "default' values for the required parameters. 
Default values are assigned beforehand, and take effect 
unless explicitly changed. Thus, in text, a character will 
always be placed to the right of the preceding character 
(parameter N2), unless a carriage-return, a tabulator, or 
similar command is used to override it. 
Where the use of default values is impractical, other 

stratagems may be resorted to. A typewriter facilitates 
the selection of characters (parameter N1) by providing 
one key to each, and by further arranging these keys in 
such a manner that the most frequently used ones will 
be located in the most accessible part of the keyboard. 

Because of their numbers, their variety, and their 
volatility, it is generally not practical to assign "dedi 
cated' keys to all the objects used in the construction of 
a chemical structure or other graph. An alternative is to 
designate them by name or by code. A more ingenious 
approach is to allow the user to "pick” such objects 
from a "menu' that appears on the terminal's screen. 
The N2 parameter may be specified by keying in 

actual coordinates. It may also be done by pointing at 
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the desired location with a light pen, or by keying the 
symbol of a marker that has previously been positioned 
there. 
The values used to specify the N4 parameters exhibit, 

perhaps, the widest variety. There are specific com 
mands, such as "rotate' and "flip'. An object may also 
be oriented by nudging it with the light pen, not unlike 
a tugboat maneuvering a large vessel into its berth. For 
a line whose starting point has been specified, both 
length and orientation are determined by its end point. 
And an object may appear on a menu in multiple orien 
tations, so that one has to pick the desired object in the 
desired orientation. 
One aspect of the invention is a method to facilitate 

the specification of one of the above parameters, namely 
N4, which specifies the orientation and to orient re 
called objects with sequentially indicated nodes. 
The orientation method performed automatically 

according to one aspect of the present invention has the 
following advantages. 
The command structure, as described below, is sim 

pler. With simpler and fewer commands, the encoding 
process is faster. Because of the symmetry inherent in 
automatic orientation, the layout of the graphs obtained 
with the method of the present invention tends to be 
more regular, hence more esthetically pleasing, than 
graphs generated by the usual methods. 
The present inventive improvement in screen ad 

dressing takes advantage of the fact that, in display 
encoding, diagrams are constructed by attaching new 
entities to those already in place on the screen. A graph 
is begun by bringing up on the screen an entity, a char 
acter, a line, or any other building block. This first 
entity, of necessity a standalone, need not be positioned 
with the maximum precision afforded by the resolution 
of which the display is capable. Usually, the entity is 
placed roughly either in the center of the display, or in 
the top left quadrant. But the entities entered subse 
quently must be attached, and therefore need to be 
positioned with precision. 
Another aspect of the present invention relates to 

marking of potential attachment sites, use of the mark 
ers for positioning of the cursor, and use of the markers 
for automatic replacement by a chemical symbol. 

If an entity is to be attached to a point of the graph on 
display, then that point's coordinates are already known 
to the computer program that manages this display. As 
described below, the present invention implements a 
strategy for marking each potential attachment site. To 
attach an entity at a particular site on a diagram, it is 
then necessary only to identify that entity, and to spec 
ify the marker indicating the site of the attachment. 
That specifies the corresponding coordinates with pre 
cision. 
The marker is a character, and it is selected by de 

pressing, on the keyboard, the key bearing that charac 
ter. Depressing this key will not, as is normal, cause that 
character to print. Instead, the computer program will 
cause the cursor to jump to the site marked with that 
character. The user next identifies the entity to be 
placed there. For example, if a four-atom chain is 
wanted, that chain-assuming everything else to be set 
up correctly-can be specified by entering the number 
4. That will cause a four-atom chain to be drawn, at 
tached to the site indicated by the cursor. In this man 
ner, that chain (or other entity) is accomplished with 
precision, quickly, without wavering, without requiring 
the operator to remove either the hands from the key 
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8 
board, or the not least, the expensive hardware that is 
associated with the light pen, or, its equivalents, is su 
perfluous. 
The automatic system of the present invention is 

capable offitting more objects into a graph than systems 
currently available for including chemical structure. 
This is due to the fact that, in the event of a failed test, 
the system of the present invention may make available 
an alternate object which, though diagramatically 
equivalent, has a different shape. The system will try to 
fit this by orienting it, as it did for the primary object. 
Therefore, the chances of achieving a fit are improved. 
No manual system can practically have recourse to 

this solution, since even if objects were to be supplied in 
a menu in alternate shapes, it would be very difficult to 
translate and rotate an object mentally to gauge which 
shape, if any, and in what orientation, the shape is likely 
to fit. 

Should the system of the present invention fail to fit 
an object onto the parent structure, an apologetic mes 
sage will be issued. The user is still then able, by means 
of single bonds and atoms, to enter the object although 
in a distorted but chemically correct manner. 
Although the orientation of objects is automatic, the 

system of the present invention produces structures in 
their traditional appearance. When generated directly 
from code, structures tend to lose their traditional ap 
pearance. That is because a structure's code, which is a 
connection table, is devoid of information concerning 
what constitutes a traditional appearance. The present 
inventive method works because it merely orients ob 
jects that tend to correspond to traditional subassem 
blies. It thereby retains the traditional appearance of 
chemical structures. FIG. 1 illustrates the difference. 
FIG. 1 illustrates two equally correct representations 

of the molecule adamantane. FIG. 1(a) shows an uncon 
ventional but correct representation of the molecule; 
FIG. 1(b) illustrates a more conventional and recogniz 
able representation of the same molecule. As discussed 
above, the identity of these two figures (a) and (b) is not 
apparent at a single glance. 
The system of the present invention requires a 

"graphic' computer terminal, discussed in detail here 
under, of medium or high resolution. It does not require 
accessories such as a "light pen' or a "mouse', which 
are available on only some terminals, and then usually 
as expensive options. 
The system of the present invention provides two 

types of objects for attachment to the parent graph. 
These are objects which are supplied by the system, and 
objects that have been created by the user which are 
stored in anticipation of future use. The objects supplied 
by the system include chains of atoms and rings of 
atoms. Some of the objects stored have alternate per 
missible shapes, which are also stored and selected by 
the system when the primary object will not fit, or 
cannot be fitted. The chains, at one of their extremities, 
have a bond, called the "merging' bond. That is, the 
bond is unattached at one end. Through this bond, these 
chains will connect to the parent graph. 

Users can also create partial structures and store them 
in anticipation of future need, thereby increasing the 
variety of objects available for attaching to the parent 
graph. These are called “user-defined” or “prede 
signed' objects. These objects are of necessity entered 
with only a single orientation. This becomes their “stan 
dard orientation'. 
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The system alters neither stored objects nor their 

orientation. In attempting to attach an object to the 
parent graph, it will manipulate only a copy of the 
object. The original remains available for subsequent 
Sc. 

While system-supplied objects and user-defined ob 
jects differ in their origin. they do not differ in their 
interactions with the parent graph. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1(a)-(b) shows two representations of a mole 
cule; 
FIGS. 2(a)-(c) illustrates system-supplied objects; 
FIGS. 3(a)-(c) illustrates computation of angle-pairs; 
FIGS. 4(a) and (b) illustrate the imaginary bond of 

spiro connections; 
FIGS. 5(a), (b), and (c) illustrate three similar angle 

pairs which are obtained with different ring orientations 
or attachment points; 
FIGS. 6(a) and (b) illustrate implied commands; 
FIGS. 7(a)-(d) illustrate unconstrained orientation in 

the "ring' state where the object has no merging bond 
and the connection code is 0; 
FIGS. 8(a)-(d) illustrate unconstrained orientation 

when the system is in the ring state where the object has 
no merging bond and the connection code is 1; 
FIGS. 9(a)-(c) illustrate unconstrained orientation in 

the ring state where the object has no merging bond and 
the connection code is 2; 
FIGS. 10(a)-(e) illustrate unconstrained orientation 

where the object has a merging bond in a chain state; 
FIGS. 11(a)-(h) illustrate constrained orientation 

with a bond-interfacing object in a chain state; 
FIGS. 12(a)-(p) illustrate constrained orientation in a 

ring state with an atom-interfacing object; 
FIGS. 13(a)-(c) illustrate constrained orientation in a 

ring state with an atom-interfacing object and a differ 
ent connection code from FIG. 12; 

FIGS. 14(a)-(c) illustrate correction of automatic 
orientation in a ring state; 
FIGS. 15(a)-(c) illustrate use of a "flip' command; 
FIG. 16 illustrates a chain before addition; 
FIG. 17 illustrates movement of the cursor to marker 

“b"; 
FIG. 18 illustrates attachment of a four-atom chain at 

marker “b” of FIG. 17; 
FIG. 19 illustrates connection of a line between two 

specified locations; 
FIG. 20 shows addition of a bond to a marker; 
FIG. 21 shows alteration of a diagram to include a 

chemical symbol; 
FIG. 22 shows substitution of markers by atoms; 
FIG. 23 shows assignment of markers upon request; 
FIG. 24 shows automatic assignment of alphabetic 

letters to recalled chains; and 
FIG. 25 shows a flowchart illustrating the choices 

available to the user. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention is disclosed in a preferred em 
bodiment utilizing a standard version of the Model HP 
2623A Graphics Terminal Keyboard manufactured by 
the Hewlett-Packard Company of Palo Alto, Calif. in 
conjunction with a DEC SYSTEM 10 computer manu 
factured by the Digital Equipment Corporation. A lis 
ting of instructions for a specific program embodying 
the present invention with the aforementioned equip 
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10 
ment is provided in Appendix I attached hereto. It is to 
be understood that the equipment and program specifi 
cally described and illustrated herein are examples of a 
preferred embodiment only; in other words, the present 
invention can be performed with other equipment and 
other programs and should not be limited to the specific 
embodiment disclosed herein. 

FIG. 2(a) illustrates system supplied objects having 
standard ring shapes. The number of atoms in a ring 
ranges from 3-8 atoms connected by corresponding 
bonds, and includes one element having seven atoms 
and two double-length bonds. Other ring-shaped ob 
jects could also be used, and the addition of any such 
ring-shaped objects as system supplied objects are con 
templated as being within the scope of the present in 
vention. 

FIG. 2(b) illustrates secondary ring shapes for the 
three atom ring, the four atom ring, and the five atom 
ring. These secondary ring shapes are to be used by the 
computer in the present invention when the standard 
ring having the same number of atoms cannot be placed 
or added to the parent graph in a proper fashion, e.g. 
without touching other structures except at the connec 
tion point, or without going off the page, etc. Thus, it is 
seen that these secondary ring shapes are rotated 
through an angle relative to the corresponding shapes 
of the preceding FIG. 2(a). 
FIG. 2(c) illustrates system-supplied objects having 

chain form. Both short (linear) and long (jagged) chains 
are stored in the computer system. Upon recall, as de 
scribed hereunder, the dots appearing between the 
dashed bonds would be replaced by alphanumeric char 
acters. This replacement is discussed hereunder with 
respect to FIGS. 16-24. 

Before an object can be attached to the parent graph, 
the common boundary between them, called an "inter 
face', must be specified. A number of parameters must 
be specified, among them the N2 and N3 parameters. 

Interfaces can range from simple to complex. The 
simplest ones consist of a bond, the more complex ones 
share one or more atoms. If the interface is constituted 
solely of a bond, then all the atoms of the parent graph 
lie to one extremity of this bond, and all the atoms of the 
object lie to its other extremity. If one or more atoms 
participate in the interface, then these atoms, as well as 
any bonds connecting them, will have belonged, before 
the connection was made, separately to both parent 
graph and object. The connection was made by over 
lapping, or "fusing' these atoms and bonds. Atom inter 
faces involving a single atom are referred to, in common 
chemical parlance, as "spiro'; atom interfaces involving 
two or more atoms are denoted as "fused'. 

TABLE I 
Interactions between objects and parent graphs 

object 
parent-graph connection inter- interface illustrated 
interface code face obtained in FIG. 

bond - bond jointed 11, 15 
aton - bond jointed 10 
bond O aton jointed 12 
aton 1 or 2 atom hinged 13, 14 
atom O atol spiro 7 
atom or 2 atom hinged 8, 9 

As for the site of the interface, the N2 parameter, it 
must be specified independently both for the parent 
graph, and for the stored object. For the stored object, 
this specification could be made either at the time it is 
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used, or when it is stored. The former renders these 
objects more versatile, because any atom or bond then 
can serve as interface; the latter simplifies their use, 
because it avoids the necessity of specifying that inter 
face when requesting the object. In the present system, 
the location of the interface-the N2 parameter-is 
specified when a predefined object is stored, but the 
nature of the interface-the N3 parameter-is specified 
when the object is used. 

A. ORIENTATION OF OBJECTS 

When recalled from storage, objects can be oriented. 
The number of potential orientations varies. It depends, 
in part, on what the specified interface, the N3 parame 
ter, allows. Atom interfaces that consist of two points 
permit the object to be placed only against either one 
side or the other of the hinge line connecting these 
points. Bond and spiro interfaces, which consist of a 
point, accommodate orientations obtainable by rotating 
the object around this point. Rotations, however, are 
performed only in increments that are multiples of 90 
degrees. Potential orientations are further limited by 
available space; as mentioned, an object is not allowed 
to come too near, nor to touch, any part of the graph 
except through its point of attachment. Automatic ori 
entation consists of the selection of one orientation from 
these potential ones. 
The system of the present invention selects one of the 

potential orientations on the basis of coupling rules. 
There are two such rules. One is applicable to objects 
that are rotated around a point or joint, hereafter called 
a "jointed' interface, the other is applicable to objects 
that have a "hinged' interface. Not all orientations are 
automatic. In addition to being rotated or hinged, ob 
jects may be changed into their mirror-images, or 
flipped, as illustrated in FIG. 15. The user accomplishes 
this by entering a "flip' command, as described hereun 
der. Flips, useful only with asymmetric objects, are 
rarely executed, however. Most orientations are auto 
matic. 

B. COUPLING RULES 

B1. Coupling Rules for Jointed Interfaces 
FIGS. 3(a)-(c) illustrate computation of angle-pairs. 

The order in which angle pairs are selected is governed 
by a preference list (protocol), as follows: 

Preference List for angle-pairs (in degrees) 
180,180 
135,225 or 225,135 
135,135 
90.90 
135,90 or 90,135 
135,180 or 180,135 
As an example, in FIGS. 3b and 3c, the two joints 

shown yield the angle-pairs 135,135 and 45,225, respec 
tively. The former, being higher on the preference list, 
determines the corresponding orientation. This is an 
example of the use of a protocol. 

If, because of an obstruction, the object, in the orien 
tation determined from the preference list (protocol), 
cannot be fitted on the parent graph, then the system 
will attempt another orientation, provided it has the 
same angle-pairs. Failing that, it will attempt to use an 
alternate object, if available. Failing that, it will issue an 
apologetic message. Under no circumstance will it use 
an orientation with an angle-pair lower than the best. 
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12 
With jagged chains, interpretation of the protocol 

becomes somewhat more complex, as the system will 
attempt not only to orient the chain in the appropriate 
direction, but will also try to keep the pucker regularly 
alternating, avoiding any discontinuities. 
On system-supplied rings, the interface is not indi 

cated. Any atom may be used, as they are all equal 
members of the rings. Nevertheless, because of graphic 
considerations, the appearance of the rings' sides and 
angles is uneven. The rings, consequently, can be ori 
ented according to evaluation by the preference list. 
Should the same angle-pairs be obtained with different 
orientations, as in FIGS. 5 and 10(d), secondary consid 
erations are deciding, namely equality of length of the 
adjoining sides (FIG. 5b) and, should that not suffice, 
the preference criteria of the list of rotations, below. 
Arbitrary considerations, based merely on aesthetics, 
may additionally be used (see FIG. 5). 
B2. Coupling Rules for Hinged Interfaces 
Hinged interfaces are obtained by rotating the object 

(a ring or ring system) until the designated side is lined 
up with the corresponding side of the parent graph. 
The order in which successive orientations are at 

tempted by the system is also governed by a preference 
list, which follows: 

Preference list for rotations: 
first, try standard orientation 
rotate standard object by 180 degrees 
rotate standard object by -90 degrees 
rotate standard object by 135 degrees 
Note that the object may appear on either side of the 

hinge line (cf FIG. 14). In the absence of impediments, 
placement of the object against either side is at the 
system's discretion. If the wrong side was selected by 
the system, the user may remedy this with the retry 
command. The retry command, which is described 
below, rejects the current orientation, then allows the 
same rules to apply again while preventing rejected 
orientations from appearing. 

C. THE COMMANDS 

C1. Implied Commands 
It is the burden of commands used in display encod 

ing that not only must they convey the many parame 
ters mentioned above, with their diversity, their multi 
ple elements of data, and their complex definitions; but 
they must further do this efficiently, minimizing the 
inconvenience to the user. 
The explicit specification of all necessary parameters 

is consequently intolerable. Prominent among the alter 
natives that have been devised is the already mentioned 
use of default values. Further, since the selection of an 
object is easier by pointing at it on a display than by 
alternative N1 specifications, many systems offer the 
use of a "light pen', or an equivalent. 
With orientation being performed automatically, the 

parameter load according to the present invention is 
reduced. For the remaining conventional commands, 
default values are, of course, provided. In addition, the 
system of the present invention offers the use of “im 
plied' commands. 

Implied commands are defined by the position of the 
cursor relative to an atom or a bond. They work as 
follows. If the cursor's position adjoins an atom, that 
expresses an "S1' command, resulting in a requested 
object becoming oriented in a particular manner. If the 
cursor's position adjoins the unattached end of a bond, 
that expresses an "S2’ command, resulting in a re 
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quested object becoming oriented in a different manner 
(see FIG. 6). The S1 and S2 commands convey N4 
parameters. Their meaning is explained hereunder. 
To be executed, implied commands must be acti 

vated. They are activated by another command that 
requires depressing a key, such as a request for an ob 
ject. This is also discussed hereunder. 
These implied commands have been devised in the 

present invention because, on the average, they will 
require fewer keystrokes than conventional commands. 
If, for example, an N4 parameter-specified by implied 
command-requires the cursor to be located at the 
unattached end of a particular bond, it may not be nec 
essary to place it there deliberately. The cursor may 
already be there, having gotten there as a consequence 
of entering that particular bond. If now this bond is to 
be used as a jointed interface to a chain, it will be neces 
sary only to depress the key that calls the chain; no 
further command will have to be entered to specify its 
N4 parameter. Similarly, if the cursor is to be located 
next to an atom, there is at least a probability that it did 
not have to be placed there on purpose, but got there as 
a consequence of the preceding command. In these 
instances, the depression of a single key, to obtain, say, 
a system-supplied object, triggers a series of automatic 
operations that result in the assignment of default values 
to command, and consequently in the selection, inter 
facing, orientation and display of the requested object. 
C2. Express Commands Requesting Objects 

Inasmuch as one aspect of the present application is 
concerned with the orientation of objects, and not with 
an entire system of coding chemical compounds, detail 
on the N1 and other parameter specifications is pro 
vided here only insofar as it relates to the description of 
automatic orientation. 

Basically, the system has a "Ground' state, a "Ring' 
state, a "Chain' state, a "Library' state, which is en 
tered when an object is stored for future use, and a 
"Retrieve' state, which is entered when requesting a 
user-defined object. 
A state is entered by depressing a particular key. The 

nature of this key is immaterial; on keyboards provided 
with these, it is preferably a programmable function 
key. On the HP-2623A computer terminal, for which 
this system is implemented, such keys are not available, 
because all the available programmable function keys 
are used for the entry of bonds. On this machine, a 
particular state is entered by depressing a particular 
key, which then does not print-the "meaning' of the 
key is changed-but causes the system to enter the 
particular state. The Library state, for example, is en 
tered by depressing the "underline' (-) key, and the 
Retrieve state is entered by depressing the colon () key. 
Actuating the carriage-return key returns the system to 
the Ground state. 
The interpretation of meanings that the system of the 

present invention gives to the keys is defined by the 
"state' of the system. In the same state, the same key 
strokes produce the same results. In different states, at 
least one, and possibly more than one key, is interpreted 
differently. Typing the digits 3 through 8 in the Ring 
state produces a display of rings of corresponding sizes; 
in the Chain state, typing the digits 1 through 9 pro 
duces chains of corresponding lengths. In neither case 
are these digits displayed. 

User defined objects are retrieved in a similar man 
ner, except that the user defines the designations that 
recall the objects 
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14 
C3. Commands Specifying the Connecting Site 
The system of the present invention allows the use of 

"cursor' keys, which are usually provided on graphic 
terminals, and which allow the user to move the cursor 
to the locations where an object is to be placed. The 
present inventive system provides additionally a 
method of using "markers' to move the cursor to such 
positions. Either way, selection of the desired connect 
ing site is indicated on the display by the vicinity of the 
CuSO. 

The N2 parameter must be specified for both the 
parent graph and the predefined objects. On the parent 
graph, this specification is made just before the object is 
requested; on the object, it is done prior to storage. 
C4. Commands Specifying the Interface 
The N3 parameter specifies the nature or degree of 

the interface joining object to parent graph. As already 
mentioned and as summarized in TABLE I, this inter 
face can consist of a bond or of one or more shared 
atOnS. 
The N3 parameter is specified by means of a numeri 

cal code. With a value of “0” it specifies a bond or spiro 
attachment, with value '1' it specifies the fusion of one 
side, and with value '2' it specifies the fusion of at least 
two adjacent sides. FIGS. 7, 8, and 9 illustrate the use of 
these connection codes. 
The N3 parameter is always entered immediately 

preceding the object3 s N1 specification, as shown in 
FIGS. 7-9. If omitted, a default value takes effect. De 
fault values for the N3 parameter are 0 and 1, depending 
upon the N4 command, which is addressed next. 
An explanation is useful about the extension of the 

interface. If jointed or spiro, the interface has no exten 
sion, but if fused, it will encompass two or more atoms. 
In the first instance, the position of the cursor, set by the 
N2 parameter, specifies the location of the interface 
adequately, but in the second instance, the cursor shows 
only one point along an interface with greater exten 
sion. This point, however, can be chosen so that it de 
fines the entire interface. As also described in U.S. Pat. 
No. 4,476,462 to Feldman, the bonds in the present 
system have "direction'. It is therein possible to distin 
guish the bonds leading into an atom, from those lead 
ing away from it. By placing the cursor next to the atom 
situated at the "base' of the interface-defined in the 
present system as the atom into which the interface 
bonds lead-the interface is specified. It may be speci 
fied ambiguously, as more than one bond may lead into 
the same atom. Such instance, however, are not too 
common. They can be resolved by using the retry com 
mand. 
With an interface consisting of 3 atoms or more, the 

location of the interface is determined solely by the 
bond adjoining the base atom. The direction of the 
second bond is irrelevant. That again leaves room for 
ambiguity, as shown in FIG. 14. But, as this figure fur 
ther illustrates, this too can be resolved by using the 
retry command. 
C5. Commands Specifying the Orientation of Re 

quested Objects 
Since the objects in the system of the present inven 

tion are oriented automatically, the commands used to 
specify N4 parameters, in the main, serve not to orient 
objects, but to specify the degree of autonomy granted 
to the system. One command is used to flip objects. The 
following are the available N4 commands. 
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TABLE II 
Command Operation 

S1 Orient object without constraints. 
S2 Orient object within the limits of certain 

constraints 
S3 Retry. Orient object in accordance with 

last specifications, but avoid 
orientations already attempted. 

S4 Flip. Transform object into its mirror 
image. 

S1 and S2 are implied commands. The "retry” com 
mand works through the "delete' key which, when 
depressed, erases the most recently entered object. The 
"delete' key is indicated throughout as the letter "DE'. 
If next requested, that object will assume a different 
orientation. The flip command is made available when a 
user-defined object is requested. Use of the "flip' com 
mand is illustrated in FIG. 15. 

Unconstrained orientation means that no restrictions 
are being imposed by the user. The system, of course, is 
subject to the several constraints already discussed: 
those imposed by the N3 parameter, and those resulting 
from the limits of the available space. 
The (implied) S1 command is invoked by requesting 

an object while the cursor is either alone (i.e. located 
more than one space away from the nearest character or 
bond), or adjoins an atom of the parent graph. 

Requesting an object with invocation of the S1 com 
mand has the following effect. If the requested object 
does not possess a merging bond, then a hinged inter 
face will result, specified by the value of the N3 parame 
ter. The object will be oriented according to the prefer 
ence criteria of the list for rotations (FIGS. 7, 8, and 9). 
If the requested object has a merging bond, then that 
bond will participate in a jointed interface, and the 
object will be oriented according to the preference 
criteria of the list for angle-pairs (FIG. 10.). If the cur 
sor is alone, then the object is displayed in its standard 
orientation, not connected to the parent graph, if any. If 
it possesses a merging bond, this bond will be lost. 
With unconstrained orientation, the default value of 

the N3 parameter is 1. This means that typing 15, for 
example, would produce the same display as typing 5. 

In the system of the present invention, automatic 
orientation can be partially or fully inhibited. This im 
proves its versatility. In general, automatic systems are 
more flexible to the extent that their automatic features 
can be overridden. 

Constrained orientation is invoked by means of the 
(implied) S2 command. This is activated when an object 
is requested while the cursor adjoins the unattached end 
of a bond. This bond is called a "pointer' bond. It is the 
direction of this bond that restricts the orientation that 
objects may assume. 
The pointer bond can be used to connect with objects 

that either have a merging bond, or that do not have 
one. The effects are as follows. 
When connecting with objects possessing a merging 

bond, this bond and the pointer bond must overlap. 
That will force a corresponding orientation of the ob 
ject. As an object, however, can be rotated only in 
increments of 90 degrees, an incompatibility will exist 
where one of the bonds is horizontal or vertical, and the 
other bond diagonal. As shown in FIG. 11, this incom 
patibility is resolved in favor of the pointer bond, whose 
direction cannot change. The system rotates the merg 
ing bond, and the object attached to it, so as to minimize 
the difference with the pointer bond, discards the merg 
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16 
ing bond and connects the object to the pointer bond 
where the merging bond had been attached. 
The object with the incompatible merging bond may 

be rotated so that this bond would have lain to one side 
or the other of the pointer bond. Consideration of fit 
will govern this choice which, otherwise, is resolved at 
the system's discretion. 

If a connection needs to be made between a pointer 
bond and a merging bond whose lengths differ, the 
length of the pointer bond prevails; if their bond types 
differ (i.e. if the pointer bond is single, and the merging 
bond is double) then the merging bond type takes prece 
dence. This is true whether the pointer bond overlaps 
the merging bond, or replaces it. 
With constrained orientation, the default value of the 

N3 parameter is zero. The possession of a merging bond 
precludes objects from being connected to the parent 
graph except through a jointed interface. In the pres 
ence of a merging bond then, other N3 values are mean 
ingless. 
When a pointer bond connects with objects that do 

not possess a merging bond, and the value of the N3 
parameter is zero, a jointed connected ensues, and the 
preference criteria of the list of angle-pairs govern the 
orientation of the object. FIG. 12 shows a number of 
examples. Other values of N3 produce a hinged inter 
face, with the preference criteria of the list of rotations 
determining the orientation of the object. 
As with overlapping pointer and merging bonds, the 

constraints imposed by such an interface are so severe, 
that it is meaningless to speak even of partially inhibited 
orientation. In fact, the hinged specification can be used 
to force an otherwise unattainable orientation, one, for 
example, that joins an object to the parent graph by a 
sharp angle, as illustrated in FIG. 13. 
Whether it was automatic or constrained, the user 

can override the orientation selected by the system. 
This is done by depressing the "delete' key, which 
causes the latest single entry-a single atom, or a bond, 
or an entire object-to be deleted. If the user then re 
peats the last command, the system will attempt to 
orient the last addition in a different manner, using the 
applicable order of preference. This is illustrated in 
FIG. 14. After all alternatives have been exhausted, the 
system will issue an apologetic message. The user can 
then complete the graph in other ways. 
The retry command is another instance of a N4 pa 

rameter specification characteristic of automatic orien 
tation, in that its purpose is not to orient objects, but to 
restrict or, in this case, to revise, the autonomy granted 
to the system. 

In the system of the present invention, system-sup 
plied objects, being symmetrical, need only to be ro 
tated. User-defined objects, however, may have to be 
rotated, or flipped. The Flip command is made available 
as an option when requesting a predefined object 
which is done by entering the Retrieve state. The option 
is specified by typing either the letter 'A' (for axial 
symmetry) or the letter "P" (for point symmetry). If the 
user then enters the letter P, the system will rotate the 
object in attempting a fit. If the user enters the letter A, 
the object first is flipped, i.e. its mirror-image is used. 
An example of a flipped object is shown in FIG. 15. 
FIG. 4 illustrates the imaginary bond of spiro connec 

tions. FIG. 4(a) illustrates an imaginary line at right 
angles to an imaginary bond between a parent graph 
and an object which has been added. FIG. 4(b) shows 
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an imaginary bond which overlaps one side of a parent 
graph, and a dotted line separating the parent graph 
from the object at the point of attachment and which is 
generally perpendicular to the imaginary bond line. 

FIG. 11 illustrates constrained orientation with a 
bond-interfacing object. Here, the S2 command, while 
the system is in the chain state, uses the "pointer' bond. 
A number of examples are illustrated as FIGS. 11(a- 
)-(h). 
FIGS. 12(a)-(p) illustrate constrained orientation 

with an atom-interfacing object with the connection 
code being Zero (default value). Here, the system is in 
a ring state. As can be seen, in each of the figures (a)(p), 
the "pointer” bond from the parent graph orients the 
object which has been called or retrieved. The result is 
a connected graph in a conventional form. 

D. INTERACTIVE ADDRESSING OF 
TWO-DIMENSIONAL COMPUTER DISPLAYS 

The steps just described are illustrated in FIGS. 16, 
17, and 18. FIG. 16 shows the diagram before the addi 
tion. The user, to specify the attachment site, depresses 
key "b'. This causes the cursor to jump to marker ‘b’ 
(FIG. 17). The user next specifies the entity to be at 
tached, a four-atom chain, by depressing key "4". This 
causes a four-atom chain to attach itself at marker ‘b’ 
(FIG. 18). 

In the context of chemical display encoding at least, 
all the operations that can be performed with the light 
pen, the drawing, the selecting, the dragging, can be 
performed by positioning the cursor in the above man 
er. 

To draw an unusually placed or exceptional line, an 
instruction must be entered to indicate that, as the cur 
sor jumps from one marker to another, a line (bond) is to 
be drawn. This function is not frequently necessary, as 
the system supplies bond lines where appropriate. This 
instruction is entered by typing of the character '%'. 
Thus, by typing'e % a %', a line is drawn from marker 
'e' (in FIGS. 18 and 19) to marker'a'. FIG. 19 shows the 
result. The second '%' is required to confirm the last 
marker, since that marker may appear more than once if 
more than one alphabet series or character is used. 

In chemical diagrams encoded as above, a marker 
always indicates the location of an atom. The markers 
are preferably lower-case letters of the alphabet. There 
is no need to mark the location of a bond, as each bond 
is always attached to at least one atom. This arrange 
ment limits the number of markers, so that they do not 
clutter the screen, nor interfere with the visual appre 
hension of the diagram. If a bond is entered, it attaches 
to a marker (or to an atom); if an atomic symbol is 
entered, it replaces a marker if there is one at that site. 
At an atom location, there is thus either a marker or an 
atom symbol, never both. It is good practice to make all 
attachments first, and to replace the markers (with ele 
ment symbols) last. Generally, it is not necessary to 
replace all markers. Once the diagram has been com 
pleted, the program replaces all remaining markers with 
the symbol of the atom most commonly occurring in 
diagrams, namely carbon. The markers thus represent a 
temporary feature, characteristic of a diagram under 
construction. In the final diagram, they won't be pres 
ent. 
FIG. 20 shows the addition of a bond to a marker. 

The original diagram is that of FIG. 16 in which the 
cursor is located at marker 'c'. When depressing a spe 
cial key that is programmed to enter a horizontal bond 
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18 
directed to the right, the bond appears at the marker 
location, which is shown in FIG. 20. That bond can 
then either be lengthened, by again depressing the last 
key, or it can be followed by a marker or element sym 
bol. 

FIG. 21 shows the substitution of a marker by an 
atom. The original diagram again is tht of FIG. 16, with 
the cursor at marker 'c'. The key bearing the letters P, 
G) and b are depressed, resulting in the display of the 
chemical symbol "Pb'. 

If this is the last alteration, the letter Q is typed, indi 
cating that the structure has been completed. This 
causes all remaining markers to be changed to carbon 
atoms, and H's to be added as illustrated in FIG. 22. 
As markers, single lower case letters are used be 

cause, on a keyboard, there is a large number of keys 
bearing them, and because, in chemical diagrams, they 
are used rather infrequently. These letters need not be 
specified by the user. They are automatically assigned 
in sequence, as needed. After the end of the alphabet has 
been reached, the alphabet will repeat, the next letter 
being an 'a' again. The system resolves the ambiguity 
resulting from the presence of two or more alphabets by 
confining jumps to the last alphabet used. By actuating 
the same letter again, the preceding alphabet is accessed 
In this manner, all alphabets used are cycled through. 

Until it is replaced, the operator may return to any 
marker as often as desired. 
Although lower case characters have relatively little 

use in chemical structures, there are times when they 
must be printed. To preclude a lower case character 
from causing a jump when intending to let it print, such 
a character must be preceded by a specific code. This is 
the character G. It was typed, when obtaining the dia 
gram in FIG.21 above, to avoid jumping to marker "b'. 
The foregoing describes the use of miarkers. It re 

mains now to indicate how they are created, and how 
they are placed into their strategic locations. 

Entities that are entered on the screen, either as stan 
dalones or as attachments, are either primitives or com 
posites. A primitive is a single, a double or a triple line 
(or bond), or the symbol of a chemical element. A con 
posite, which may be a chain or a ring or a more com 
plex fragment of a structure, is composed of a number of 
primitives. The operator may enter chemical symbols 
directly, or markers, which will be converted to chemi 
cal symbols later. To request a marker, the operator 
types a particular symbol, preferably the symbol '#'. 
The program will thereupon supply the next available 
marker, displaying it at the current cursor location. As 
already mentioned, markers are assigned by the pro 
gram in alphabetical order. If the last assigned marker 
was an 'a', the marker next to be assigned will be a 'b'. 

FIG. 23 shows the assignment of markers upon re 
quest. The user types a 'C', then depresses the key print 
ing a horizontal right-oriented bond, whereupon the 
program inserts the necessary hydrogens. The user then 
types a '#' whereupon the program prints an 'a'. The 
user than types another bond then another 'C'. Wishing 
to return to the marker, the user then types an 'a'. This 
causes the necessary hydrogens to be added to the last 
C, and the cursor to jump to marker 'a'. The user can 
then either attach another bond at this site, or replace 
the marker, and go on. 

If composites are used, the library, which supplies 
these, cannot predict where branch points may occur. 
Because of this, a composite, upon being displayed on 
the diagram, will have all its atoms represented by 
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markers. That is illustrated in FIG. 18. (Exceptions -a- The flowchart of FIG.25 shows the choices available 
toms represented as elements are, of course, readily to a user. Specification of required parameters permits 
accomodated). The same composite, requested a second automatic orientation of objects. 
time, will receive different markers. For example, if, in 
FIG. 18, the cursor is jumped to marker 'c' (by depress- 5 
ing key "c'), and another four-atom chain is requested 
(by depressing key '4"), that chain will have the markers 

While preferred embodiments have been shown and 
discussed, it will be understood that the present inven 
tion is not limited thereto, but may otherwise be embod 

h through k, as shown in FIG. 24. ied within the scope of the following claims. 

APPENDIX I 

HPCHEM - VERSION 0.5 - DATE APRIL 6, 1986 

$STORAGE: 2 
BOCK DATA 
IMPLICIT INTEGERX2 (A-Z) 
INTEGER362 IEEM1 ( 126, 2), ELEM2C 126, 3D 
INTEGERX 4 MM, DTPIX 
REAL A 
CHARACTER261 KAN 
COMMON /ELECHR/ IELEMC 126,5) 
COMMON /STRPIX/. PIX, MMC90, 38), LBLEN, LNGBNDC1 OO, 5) 
COMMON /STRED/ IDTPIXC90, 38), ABL (26 O, 2), MRKCHN (260) 
COMMON / CD/ MAXX, MAXY 

COMMON / ITERM/ITER 
COMMON / IOFFST/IOFF 
COMMON /HP/IHP HP = 1 if termina is HP else HP E - 1 

COMMON / SIZZE/ MULTX, MULTY 
COMMON / CHARS/IES, IDOT, ITAG, JUMP, LBOND, KAN, ISPACE 
COMMON / KEYS./ ICODE (8) 
COMMON /IPLUS/ IHIGH (14, 2) 
COMMON /BONDS/ AC5, 3, 4, 4), B (2, 3, 4) 
COMMON /XBOND/ GOODBC2, 9) 
COMMON / RCAN/ CAN C10, 10) 
COMMON /XRNG/ NORDRW (8, 8, 2), SOFAR 
EQUIVAL ENCE CIELEMC1, 1), IELEM1), CIEEMC1, 3), IELEM2) 
DATA IELEM1 M67, 79,78, 83, 67, 70, 80, 66,73, 83, 65,72, 65, 66, 65, 66, 83, 

65, 83, 67, 86, 67, 70,77, 80, 83, 65,7675, 78,71, 67, 63,90, 87, 65, 66, 
65, 69, 69, 69, 68, 68, 66,78, 78,78, 
78, 78,78, 67, 67, 77,77, 66, 77,76,76, 67, 76, 75, 65,73,73, 67,90, 72, 
89, 89, 88, 67, 72, 85, 84, 84, 84, 84, 84, 84, 84, 84, 84, 83, 72, 33, 72 
71, 83, 67,71, 82, 82, 82, 82, 82, 82, 80, 80, 80, 80, 80, 80, 70, 80, 70, 79, 
74, 68, 68, 68, 68, 68, 68, 68, 68, 68,77, 77,77, 77,77, 77,77, 77,77, 99, 
0, 0, 0, 0, 1 39;; 19:29; iii. 9; 3: 09 2 p v y 

f 

9 8 p 9 

: 5 
D A T 

. g ; g g : 
: : : 6 8 8 8 

DATA IES/ 
DATA IHP/1/ w. 

DATA IDOT/46/, ITAG/35/, JUMP/36/, LBOND/37/, KAN/ 1 / IS PACE/32/ 
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DATA MAXX, MAXY /73, 38/ 
DATA MULTX, MULTY /7, 10/ 

DATA ITER// 
DATA IOFF/O/ 

22 

Set OFF to 0 to disable offset 
OFF = 0 for HP 
OFF = 1 FOR IBM 

DATA MM / 34.20% O/, IDTPIX M3420360/ s 
DATA ICODE M22, 23, 24, 25, 31, 30, 29, 28/ 
DATA IHIGH M-2, -1, 0, 1, 2, -2, -1, 1, 2, -2, -1, 0, 1, 2, 

-1, -1, -1, -1, -1, 0, 0, 0, 0, 1, 1, 1, 1, 1/ 
DATA A M3.5 2.5, 1.5, 3.5, 1 . , O. , 4.5, 5.5, 6. , 6 

1. 2. 0.2. 0. , 8.7. 9. 7. 0. , 0.2. , 6 

. 0. , 10. , 10. , 10. 0. , 0., O. , 0.10. , 10. , 0 
, 9. , 1 10. , 0., O. , 2., 12. , 2. , 5. , 4. 

, 0.7. , 8. , 8. , 10. , 9. , 8. , 10 p 5 y 

2 i 
y O f s 5 

0. 

p S 5 

i M DAT 

DATA GOO 
DATA CANC 
DATA CANC 
DATA CANC 
DATA CANC 

se M1, 12 
DATA CANC 

se CAN (7, y 
DATA CANC CAN C2 

e CAN (7,8 ANC 8, 8 
DATA CAN (1,9), CAN (2 ANC 3, 
DATA CAN (1 1 0), CANC , CANC 

M1, 2, 1, 2, 2/ 
DATA NORDR / 12836O/, SOFAR / O/ 

CANC 
5, 1 1, 1/ 

CAN (3, 
1, 1, 1 

y 

y 

O 
p 

y 

P 

p 

y 

y 

P 

6 
y s 1, 1/ 

3, 3, 2/ 
) : g 

END 
SSTORAGE: 2 

MAIN ROUTINE OF XTCHEM 

IMPLICIT INTEGER262 (A-Z) 
EGR-4 MM, IDTPIX, DSKMEM 

. . 0. 0. , 5.5, 1 . , 3.5 0. 
2.0. 0. 

. . . . . 0.0. 7. , 7. 6. 6. 0. 0. 0. 6. O. , 0.1 .. , 2. 

. . 2. 0. 8.7. 9. 2. 0. 0. 2. , 5.7. 0. 0. 0. 0. 1.2.0, -2., 
3. 5. 2. 0. 

... , 8.0. 1 . . 
2.5 1.5, 6. , 6., O. , 4.5, 3.5, 

... , 5.9. 7. 0.1 . 0. , 6. 
0. 0. 0. 6. 0. 

5. , 7. , 0., 

, 3, 1, 1,37/ 
1 
3 M2, 2, 2, 2/ 

5), CAN (5, 5) / 1, 2, 1, 2, 10/ 
NC 4, 6), CANC5, 6), CANC 6, 6) 

CAN (4, 7), CANC 5, 7), CAN (6, 7), 

AN (4, 8), CAN (5, 8), CAN (6,8), 

CAN ( 4, 10), CAN (5, 10) 

LOGICAL3é2 IEDIT, FIRST EXIST, OPENED, OPSTD, OPED, DELAY, APHID 
CHARACTERX1 2 HLOID A CHARACTER361 0 fibéETID, INID, FILE, STDFIL, INFILE, POUND, BLNK10, 

3. ZERO10 
CHARACTER368 LIBRET 
CHARACTER}é82 BLNK90 
CHARACTERé6 FNAME 
CHARACTER}{2O DIRECT 
CHARACTER361 KAN 
CHARACTER2E1 AAA 
CHARACTER361 AAAA 
CHARACTER21 SSK 
CHARACTERX5 NSCC2), FSC 
CHARACTER363 QUALIF 
CHARACTER361 O. DIG1 OE 
CHARACTERX1 NAMSTR (10) 
CHARACTERX12 HALOE 
CHARACTERY64 HLOD2E 
CHARACTERX3 HLOE CHARACTER361 NSC10(10), ID 1 0 (10), HALOC 12), HLO(3), LIBR8 (8, 640), 

FNAM6 (6), DIGITC 8), DIGI1 0 (10), HOD12 (12), REPATM H LOD2 (4) 
EQUIVALENCE (NSCC 1), FILE), CNSCC 1), NSC1 O(1)), CID 1 0 (1 D, GETID), 

(LIBRET, IBR8), (FNAME, FNAM6), CDIGITC 1), DIGI1 0 (2) D, 
(GETID, HOD12 C2) ), CHL OID, H LOD12(1) ) 

EQUIWALENCE CHLOE, H LOC1) ) 
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EQUIVALENCE CHLOD2E, H LOD2C1 )) 
EQUIWALENCE (DIG1 OE, DIGI1 0 (1)) 
EQUIWALENCE (HALOE, HALO (1)) 

COMMON / LIB/ LIBRETC 640), NLIBS 
COMMON / ELECHR/ IELEMC 126,5) 
COMMON / CD/ MAXX, MAXY 
COMMON / SIZZE/ MULTX, MULTY 
COMMON / HP/IHP 
COMMON / KEYS./ ICODEC8) 
COMMON MIPLUS/ HIGH (1 4, 2) 
COMMON /BONDSM A C5, 3, 4, 4), B (2, 3, 4) 
COMMON /XBOND/ GOODB (2,9) 
COMMON /RCAN/ CANC 1 0 1 0) 
COMMON /STRDEF/ NNODE, TABLEC 255, 43) 
COMMON / CHARS/IES, IDOT, ITAG, JUMP, LBOND KAN, ISPACE 
COMMON /STRPIX/ LPIX, MMC90, 38), LBLEN, NGBNDC1 00, 5) 
COMMON /STRED/ IDTPIXC90, 38), LABL (260, 2), MRKCHN (260) 
COMMON / HEAD/ MWC 12), ISTATE, PAGE 
COMMON / LABELS/ NR, NJLAST, NJNEXT 
COMMON /PARAMS/ JBDIR, NOCHG, LASTN, MCHAR, JCHAR, N LARGE, EVEL 
COMMON /MODESM JBTYPE, ICHR, IBDIR, IBTYPE, ISMART, MODE, ISKILL, ISP 
COMMON /PROB/ IPROB, JPROB 
COMMON / IIDD/ IONDX, ID, FILE, INID (2500) 
COMMON / IIDDO/ INFILE (25 OOD, PLACE 
COMMON / IIDD1 / RECNO (2500), NUMIDS, TOTIDS 
COMMON / BLANK/BLNK90 
COMMON /OD/ IOX, IOY 
COMMON / HM MOBILEC 255, 2) 
COMMON / D.1 / IDNUM, IDS (9, 6), NBD1, DSCNC (6,50) 
COMMON /M1/ MNUM, IMS (90.5) 
COMMON /NDE/ NODEC 255, 3), IATOM 
COMMON / CONNCT/ IBONDC255, 16), KBOND (255, 16) 
COMMON / KHARGE/ ICHRGEC50, 4), NCHG 
COMMON /CUR/ ICUR 
COMMON / FUSE/ ITIMES 
COMMON / CHN/ CLARGE, CHBITS (65) 
COMMON /TRNS/ TRANS (200) 
COMMON /RANGE/ LOX, HIX, LOY, HEY" 
COMMON / FROM/ LCHAR 
COMMON /XRNG/ NORDR (8, 8, 2), SOFAR 
COMMON / QTVLNC/ DERR, CHER 
COMMON /O RECSM OU, OREC 
COMMON / IRECSM IU, IREC, TO PREC, BOTREC 
COMMON / ALPHID/ APHID 
COMMON / RET/ SYM, FSC (2) 
COMMON / DFAULT/ REPATMC2) 
COMMON /MOD/MODEL WAA version 
COMMONZCINFO/NDIRS (4), BDIRS (3, 3) . DIMENSION HPDIRC4), IBMDIRC 4), BDHP (8,3), BDIBM(8,3) 
DATA HPDIR/3, 7, 1 5/ 

BAFA E3i:2535, M31, 25, 23, 25, 25, 31, 31, 29, 23, 23, 25, 25, 29, 29, 29 
38 Eff.5:53:53.52g23394 o P - up a 2 v A. Z. p a 7 p. 

12525.2523, 29, 31, 29, 29, 31, 23, 23, 25, 25, 29, 31, 31, c 22, 24, 24, 24, 28, 30, 30, 30/ , 25, 25, 29, 31, 31 
DATA POUND / "/, BLNK1 0 / . M, 

96. ZERO1 O / OOOOOOOOOO YM 

his section does some HP terminal dependent chores 
HNDOFF F Sets handshake type 
DEVICE Gets HP terminal nodel number (2623A or 2647A) 
DOWNO Loads the function keys 
CALL HND OFF WAA version 
CALL DEVICECMODEL) WAA version 
CALL DOWNLO WAA version 

BLNK9 OC f : 1) = y ry 
DO 919 I= 2, 81 
BLNK9 OCI : ) = - 

919 CONTINUE 
BLNK90 (82: 82) = 1 
IF (IHP . EQ. 1) THEN 
DO 456 IS 1, 4 
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56 NDIRS (I) EHPDR(I) Set chain values for HP terminal 
DO 567 I=1, 8 
DD 567 JE 1, 3 
BDRS (I,J) = BDHP (I,J) 

567 CONTINUE 
ELSE 
DO 678 I= 1, 4 

678 NDIRS (I) = IBMDIR(I) Set chain values for IBM terminal 
DO 789 I= 1, 8 
DO 789 JE 1, 3 
BDIRS (I,J) = BDIBM(I,J) 

789 CONTINUE 
ENDIF 

C The substructure library list file is read. 
NPS 
INQUIRECFILE= IB. RET, EXIST=EXIST) 
IF (EXIST) THEN 

OPEN CLIO, FILE=LIB. RET, STATUS = OLD ) 
IF (IHP . EQ. 1) THEN Handle DEC1 O LIB, RET format here 

DO 505 I= 1, 645 
READ CLIO, 444, END=666) DIRECT 

44 (4 FORMAT (A20) 
J= INDEX (DIRECT, : " ) 
K= INDEX (DIRECT, . " ) 
FNAME= 
FNAME-DIRECT (J-1 : K-1 ) 
NIBS = NBS+ 1 
LLB R8 (1 ., NIBS) = 1 
DO 40 40 J = 1, 6 
LIBR8 (J-1, NIBS) =FNAM6 (J) 

(040 CONTINUE 
LIBR8 (8 NLIBS) = 1 

505 CONTINUE 
666 CONTINUE ty 

CLOSECIO) 
ELSE 

DO 50 I = 1,645 
READCLIO, 39, END=60) FNAME, QUALIF 

39 FORMAT CA6, 3X, A3) 
IF (QUALIF EQ. STR ) THEN 
NBS = NIBS + 1 
IBR8 (1, NIBS) = T 
DO 40 J = 1, 6 

LIBR8 (J-1, NIBS) = FNAM6 (J) 
a 0 CONTINUE 

LIBR8 C8, NIBS) = 1 
ENDIF 

50 CONTINUE 
60 CONINUE 

CLOSE CLIO) 
ENDIF e 
ESE 

STOP TO EXECUTE PROGRAM ENTER COMMAND -RUN- 7 
C ENDIF 

C Initializations are made. 
FSC (1) = 1 
FSCC2) = 7 
OU E 30 

IU - 31 
OREC = 0 
IREC - O 
TO PREC = 0 
BOTREC = 0 
IONDX at 32 
NUMIDS = 0 
TOTIDS = 0 
FILE = POUND 
STDFIL = POUND 
OPENED = . FALSE. 
OPSTD = , FALSE. 
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OPED = . FALSE 
HALO (1) F. KAN 
HALOC 12) = KAN 
HLOD2 (1) = KAN 
HLOD2 (4) F KAN 
HLO (1) F. KAN 
HO(3) = KAN W. W. 
HOD 2 (1) F. KAN (e. 
HLOD 2 (12) = KAN 
CHER 0 
FIRST = . TRUE. 
DELAY = . FALSE. 
ID = ZERO1 O 

a The index file is read. 
INQUIRECFE= IDS. NDX, EXISTFEXIST) 
IF C EXIST THEN 

OPEN (IONDX, FIEE IDS. NDX, STATUSE, OLD ", ACCESS= DIRECT * , 
3. FORM= FORMATTED, RECL=8 OD 

DO 100 I = 1, 2500 
NUMIDS = I - 1 
READ (IONDX, 99, REC=I, ENDE 1 1 O) INID(i), INFILECI), RECNOCI) 
IFINIDCI). EQ. BLNK10) GO TO 110 

100 CONTINUE 
99 FORMAT CA1 0, A1 O, I6) 
1 1 0 CONTINUE 

CLOSE (IONDX) 
END F 
TOTIDS = NUMIDS 
FRSTED = NUMIDS 
CAL RESET CIX, IY, FIRST) 
CALL SET SCR (1) 
PAGE = 1 
CAL DISPAC 1 D 

INQUIRECFILE= XTCHEM. SPC, EXIST= EXIST) 
IF (EXIST) THEN 

OPEN (LIO, FILE= "XTCHEM. SPC STATUSE OLD ) 
READ CIO, 1 49) AAA, SSK, CREPATMCI), I=1,2) 

1 49 FORMAT (A1, 1XA1 1 X 2A1) 
IF (AAA . EQ. A D THEN 

A PHD E TRUE. 
ELSE 

ALPHD FALSE. 
ENDIF 
IF (SSK . EQ. G ' ) THEN 

ISKILL F 2 
ELSE 

ISKI - 1 
ENDIF 
CLOSECIO) 

ELSE 
ALPHID F FALSE. 
AAA = N 
ISKI = 2 
SSK = G 
REPATMC1) 
REPATM (2) 

ENDIF 
6 CONTINUE 

CALL FTSIZEC2, 18) 
CAL FTL OCA (6, 22) 
CALL FTEXT ( "Automatic chemical input generator . . . " ) 
CA, FTOCA (8, 22) 
IF (ALPHID) THEN 
Els' FTEXTC 1 IDs are : ALPHANUMERIC ) 

CAL FTEXT ( , 1 IDs are : NUMERIC1. " ) 
ENDIF 
CALL FTL OCA (9, 22) 
IF (ISKILL. EQ. 2) THEN 
El gALL FTEXTC 1. Screen headers are : GUIDED D 

S 
CAL FTEXT (1Screen headers arg ; SOO ) 

T NY 
CHAR(0) 
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ENDIF 
CALL FTL OCAC 1 0, 22) 
CALL FTEXTC 1 The REPEAT STATE default replacement atom is : " ) 
HLOD2C2) = REPAM (1) 
HOD2 (3) = REPATM (2) 
CAL FTEXT CHOD2E) 
CONTINUE : 
CAL FTL OCA (1 1, 22) - . 
CALL FTEXTC Do you want to change program parameters (YMN) 2") 
CALL REDO (L, 89,78, 13, 0, 0, 0) 
IF (L. EQ. 89) THEN 

CAL FTL OCA (8, 23) 
CALL FTEXTC Enter "A" for alphanumeric IDs -or-r' ) 
CAL FTL OCA (9, 23) 
CAL FTEXTC Enter N for numeric IDs with incremental defau 

36ts -or -1) 
CALL FTLOCA (1 O, 23) 
HO(2) F AAA 
CAL FTEXTC Enter CR for current Status of : 1 ) 
CALL FTEXTCHLOE) 
CALL REDOCAA, 65,78, 13, 0, 0, 0) 
CALL FTL OCA (8,26) 
F CAA. EQ. 65) THEN 

CALL FTEXTC IDs are ALPHANUMERIC. Is this OK (YMN) 21 ) 
ESE IF (AA. EQ, 78) THEN 
Eupi?' FTEXTC 1IDs are NUMERIC. Is this OK (YMN) 21 ) 

IF CAA. N.E. 13) THEN 
L = GECHRC) 
CALL SETCOL (O) 
CAL CLR 
CAL SETCOL C1) 
IF ( (.NE 89). AND, (L. NE. 121)) THEN 

CALL SETCO (O) 
CAL CR 
CAL SETCO (1) 
GO TO 88 

ENDIF 
IF (AA. EQ. 65) THEN 

ALPHID . . TRUE, 
ELSE 

ALPHID = . FALSE. 
ENDIF 

ELSE 
CALL SETCOL (O) 
CALL CLR 
CAL SET COL (1 D 
AA R CHARCAAA) 

ENDIF 
CALL FTLOCA (8,24) 8 
CALL FTEXT (1Enter "G" if you need HEADER guidance -or-r' ) 
CALL FTL OCA (9,24) 
CALL FTEXTC Enter "S" if you wish to solo -or-r' ) 
CALL FTL OCA (1024) WR 
CAL FTEXTC 1Enter CR for current Status of : . ) 
HLO (2) F. SSK 
CALL FTEXT CHL OE) 
CALL REDO (SK, 71, 83, 13, 0, 0, 0) 
IF (SK. EQ.71) THEN 

ISKILL : 2 - 
ELSE IF CSK, EQ. 83) THEN 

SKILL E 1 
ELSE 

SK = ICHAR (SSK) 
ENDIF 
CONTINUE 
CALL FTOCA (8, 22) s N CAL FTEXTC Enter REPEAT STATE defauft replacement atom : " ) 
CALL FTLOCA (922) 
CAL FEXTC CCR for current : " ) 
CALL FTEXT CHOD2E) 
CALL FTEXT (f1) " ) 
R1 = ICHAR (REPATM (1)) 
R2 = ICHAR CREPATMC2) ) 

IF (IHP EQ. 1) THEN 
CA. ALPCUR 



695 

7 

74 

77 

i 

4,967,372 
31 32 

ACCEPT 695, REPATMC1), REPATMC2) 
FORMAT (2A1) 
ELSE 

ENDIF 
REPATMc1 = CHAR(GETCHRC) 
CAL FTL OCA (9, 22) 
CAL FTEXT ( 1. 1 t ) 
CALL FTL OCA (1,1) - 
CALL FTEXT ( 1. 1 
CALL FTOCA (8,67) 
IF (ICHAR CREPATMC1) ). EQ.13. OR. ICHAR CREPATM (1)) . EQ. 32) THEN . 

REPATM (1) = CHAR (R1) - 
REPATM (2) = CHARCR2) 
HO(2) = REPATM (1) 
CALL FTEXT (H LOE) 
HO(2) E REPATMC2) 
CALL FTEXT (HOE) 
GO TO 77 

ELSE 
HLO (2) = REPATM (1) 
CALL FTEXT CHOE) 
HO(2) = 
CALL FTEXT (HLOE) 
IF C (ICHAR CREPATM (1) D. L.T. 65), OR, CICHAR (REPATM (1)), GT. 

90) ) THEN 
GO TO 73 

ENDIF 
IF (IHP NE. 1) REPATM (2) E CHARCGETCHRC) ) 

IF HARCREPATM(2)). Eq. 13). OR. (ICHARCREPATM(2)). Eq.32) 
REPATM (2) = CHAR(0) 

ELSE 
CALL FLOCA (8,68) 
HO(2) = REPATMC2) 
CALL FTEXT (HOE) 

ENDIF 
ENDIF 
CONTINUE 
DO 72 I = 1, 1 O7 

IF ( CICHAR CREPATM (1 D). EQ. IELEMCI, 1)). AND CICHARCREPATM (2) ) 
. EQ. IEEMCI, 2) )) GO TO 74 

CONTINUE - 

CONTINUE 
CALL FTLOCA C 1, 1) 
CAL FTEXT ( 1EEMENT DOES NOT EXIST IN THE ELEMENT TABLE' ) 
REPATM (1) CHARCR1 ) 
REPATMC2) = CHAR CR2) 
GO TO 63 
CONTINUE 
CALL FTLOCA (9, 22) As 
CALL FTEXT ('Is default replacement atom OK (YMN) 21 ) 
CAL REDO CL, 89,78, 0, 0, 0, 0) 
IF (L. NE.89) THEN 

REPATM (1) = CHARCR1 ) 
REPATMC2) = CHARCR2) 
GO TO 63 

ENDIF 
OPEN CLIO, FILE= "XTCHEM. SPC") 
AAAAF CHARCAA) 
SSKECHARCSK) 
RITE(IO, 149) AAAA, SSK, (REPATMCI), IF1, 2) 
CLOSECLIO) 
CALL SETCOL (O) 
CAL CLR 
CAL SETCO (1) 

ENDIF 
GO TO 9 
CONTINUE 

aw 

The program is called. 
CAL STRINP (IX, Y, EDIT, FIRST) 
FIRST = . FALSE. 
CALL SETS CR(1) 
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PAGE = 1 
CALL DISPLA (1) 
CALL FTSEZEC2, 18) 
IF (IHP .NE. 1) THEN 
CALL MEMDSKCCLUSTS, CPDISK, BPSECT, SPCLUS) 
DSKMEM = CLUSTS 36 BPSECT 36 SPCLUS 
CALL FOCA C 1, 1) 
CALL REPNUMCDSKMEM, NDGT DIGIT) 
CALL FTEXT ( ' Number of free bytes on disk: ' ' ) 
DIGI1 0 (1) = 1 
DIGI1 0 (10) = 1 
CALL FTEXT (DIG1 OE) 
ENDIF 

CONTINUE 

The operator is prompted for next instruction. 
EDIT E . FALSE, 
CHER = 0 
CALL FTSIZEC2, 18) 
CAL FTL OCA (7, 18) 
Gill FTEXTC 1N TO ENTER NEXT COMPOUND - I TO EDIT NEXT COMPOUND 

36-1 
CALL FTLOCA (8, 15) A. 
CALL FTEXT ( 1P TO EDIT PREVIOUS COMPOUND - W TO WIE PREVIOUS CO 

BCMPOUND -1 ) 
CALL FTLOCA (9,20) 
CALL FTEXTC 1 TO WIEW LIST OF COMPOUNDS ON DISK - Q TO QUIT^ ) 
CALL REDO CL, 78,73, 80, 81, 86,39) 

IF (c. (L. EQ.86). OR. (L.EQ.80)). AND. (FIRST . OR. (NUMIDS. EQ. FRSTID))) 
GO TO 10 

IF (L. EQ. 39) THEN 
IF (NUMIDS. GT. O) THEN 

CALL WIDNDX 
ELSE 

CALL FTL OCA (1, 1) 
CAL FTEXTC 1NOINDEX TABLE YET EXISTS' ' ) 

ENDIF 
GO TO 10 

ENDIF 
IF (L. EQ. 86) THEN 

CALL SETSCR (2) 
PAGE = 2 
CALL DISPLA (2) 
CALL FTSIZEC2, 18) 
CALL FLOCA (1, 1) 
CAL FTEXTC 1 rpRESS RETURN TO RETURN TO MENUr' ) 
AA = GETCHRC) 
CALL SETSCR(1) 
PAGE = 1 
CALL DISPLA (1) 

IF (IHP . EQ. 1) THEN / 
CAL FTLOCA (1, 1) . w 
CALL FTEXT ( 1. 
CALL GRAOFF 
ENDIF 

GO TO 10 
ENDIF 

IF (IHP .NE. 1) THEN 
IF (DSKMEM. E. (3686 4+(80%TOTIDS) )) THEN 

CALL FTL OCA (1, 1) aw 
CAL FTEXT ( 1ARNING: Insufficient number of bytes on disk: 

% T ) 
CAL FTEXT (DIG1 OE) 
CAL FTEXTC PROGRAM TERMINATING" ) 
L. F 31 

ENDIF 
ENDIF 
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C This section closes the program. 
IF C. L. EQ. 81 ) THEN 

OPEN (IONDX, FILE= IDS. NDX, ACCESS= DIRECT * , 
se FORM= f FORMATTED t , RECL-80) 

OCOUNT = 0 
DO 200 = 1, NUMIDS 

IF (INFILECI). NE. POUND). THEN 
OCOUNT = OCOUNT + 1 
IRITE(IONDX,99, REC=OCOUNT) INIDCI), INFILECI), RECNOCI) 

200 CONTINUE fr . 
DO 21 O I = OCOUNT+1, OCOUNT+6 

RITE(IONDX, 289, RECEI) BNK1 O 
210 CONTINUE 
289 FORMAT (A10) 

CLOSE (IONDX) 
IF (OPENED) THEN 

RITECOU, 29, REC= 1 ) OREC 
CLOSE COUD 

ENDIF 
CA. C. OSEG 

IF (IHP . EQ. 1) CALL APCON Turn on alpha cursor 
IF (IHP EQ. 1) STOP 

IF (DSKMEM. E. (3686 4+ (80%TOTIDS) )) THEN 
STOP UPLOAD OR CLEAR DISK SPACE BEFORE USING XTCHEM 

ELSE 89 
STOP 

ENDIF rt 

THIS SECTION OPENS AN INPUT CONNECTION TABLE AND ITS FILE 
FOR EDITING, 
ESE IF (CL. EQ. 73) . OR. C. EQ. 80) ) THEN 

IEDIT. TRUE. 
IF C. EQ. 80) THEN 

OPED = FALSE. 
IU E OU 
GETD = NID (NUMIDS) 
ID = GETID 
DO 554 I = 1, 10 

HALO CI+1 ) F ID 1 0 (I) 
554 CONTINUE 

CALL FTL OCA (8, 23) ...' 
CALL FTEXTC 1PREVIOUS STRUCTURE TO BE VIEED: 1 
CALL FTEXT (HALOE) 
FILE - INFECNUMIDS) 
IREC E RECNO (NUMIDS) 
PLACE E NUMIDS a 
DO 555 I = 1, 10 

HALOCI+1) = NSC10 (I) 
555 CONTINUE 

ELSE 
FY = 10 
IF (FIRST). DELAY - . TRUE. 

565 CONTINUE 
IF (ALPHID) THEN 

GETID - BNK1 O -- 
ESE 

GETID = ZERO1 O 
ENDIF 
CALL FTLOCA (9,28) 
IF (ALPHID) THEN 

CALL FTEXT ("Enter (1-10) character ID") 
ELSE 

CALL FTEXT ( " Enter (1-10) digit ID") 
ENDIF 

- Input structure ID 
11 (445 J - 0 

IF (IHP EQ. 1) THEN 
CALL APCUR 
ACCEPT 691, CNAMSTRC), I= 1, 10) 

691 FORMAT (10A1) 
ENDIF A. : 
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DO 4445 I = 1, 100 
J E J - 1 

. FX = 27 + J 
1445 CONTINUE 

IF (IHP EQ. 1) THEN 
AAF CHAR (NAMSTR (J) ) 

ELSE 
AA = GETCHRC) 

END F 
IF CAA, EQ, 13 . OR. A.A ... EQ. 32) THEN 

FIN = U - 1 
GO TO 4447 

ENDIF 
IF CAA. EQ.3) THEN 

IF (JGT. 1) J = J - 1 
FX = 27 + J 
CALL FTLOCA (FY, FX) 
CALL FTEXT (21 1 D 
IF (APHID) THEN 

ID1 OCJ) = t 
ELSE 

ID 1 0 (J) = 0 
ENDIF 
GO TO 1645 

ENDIF 
IF (CCAA. GE. 48). AND. (AA. E. 57)) . OR (AA, EQ. 32) ) THEN 

HO(2) E CHARCAA) 
IF (AA. EQ. 32) AA = 48 

IF (IHP ... NE. 1) THEN 
CALL FTOCA (FY, FX) 
CALL FTEXT CHOE) 

ENDIF 
ID 1 0 CJD E CHARCAA) 

ELSE IF ( (ALPHID). AND. ( ( (AA. GE. 65). AND CAA. E. 90) ) . OR, 
9. C CAA. GE 97). AND CAA. E. 122) )) ) THEN 

IF CAA. GE 97). AA = AA - 32 
HO(2) E CHAR (AAD 

IF (IHP .NE. 1) THEN 
CALL FTLOCA (FY, FX) 
CALL FTEXT (HOE) s 

ENDIF 
ID 1 0 (V) = CHARCAA) 

ELSE 
HO(2) E CHARCAA) 
CALL FTL OCA (1, 1) 
PAGE = 0 
CAL FTEXT (HLOE) 
CALL FTEXT ( IS I LEGAL INPUT, ENTER DIGITS OR SPAC 

%ES AND CRT ) 
IF (IHP . EQ. 1) THEN 
CALL FLOCA (9, 49) 
CALL FTEXTC 1 T) 
CAL FTL OCA C9, 49) 
GO TO 1445 
ENDIF 

GO TO 1445 
ENDIF 
IF C.J. EQ. 10) THEN 

FIN = 10 
GO TO (4447 .. 

ENDIF 
4445. CONTINUE 
4447 CONTINUE 

CALL SETCOL (O) 
CAL CLR 
CALL SETCOL (1 D 
IF ( (GETID. EQ. ZERO1 OD. O.R. (GETID. EQ. BLNK1 O)) THEN 

IF (FIRST) DELAY E FALSE. 
GO TO 10 

ENDIF 
IF (FIN. L. 10) THEN 

J = 1 0 - FIN 
DO 8689 I = FIN, 1, -1 
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IF (ALPHID) THEN 
ID 1 0 (I) = 

ELSE 
ID 1 0 (I) = t Of 

ENDIF 
8689 CONTINUE 

ENDIF 
DO 8334 I = 1, 10 

HALO (I+1) = ID 1 0 (I) 
8354 CONTINUE 

CALL FTL OCAC 7, 23) 
CALL FTEXTC rSeeking ID NUMBER: ' ' ) 
CALL FTEXT (HALOE) 
DO 8335 I = 1, NUMIDS 

IF (CGETID. EQ.INIDCI)). AND. (INFILECI). NE. POUND)) THEN 
IF CFIL.E. NE INFILEC) ) THEN .." 

IF ( .. NOT FIRST) THEN 
- WRITECOU, 29, REC= 1 ) OREC 

CLOSE COUD 
OPENED E FALSE. 

ENDIF 
OPED = . TRUE. 
OU - IU 

ELSE 
OPED = , FALSE 
IU OU 

ENDIF 
FILE INFILEC 
IREC RECNO (I 
PLACE St I 
GO TO 8336 

ENDIF 
83.35 CONTINUE 

CAL FTLOCAC 7, 23) 
CALL FTEXT ( 1. 1 
CALL FTL OCA (7, 36) 
CALL FTEXT ( , 1 ID NUMBER: 1. " ) 
CALL FTEXT (HAOE) 
CALL FTL OCA C 1, 1) 
CALL FTEXTC 1ID NUMBER NOT FOUND IN DIRECTORY1 ) 
IF (FIRST) DELAY = . FALSE. 
GO TO 10 

8.336 CONTINUE 
CALL FTLOCA C8, 23) . 
CALL FTEXT ( " Input from file : " ) 
DO 8837 I = 1, 10 

HALO C+1) E NSC1 0 (I) 
8837 CONTINUE 

w CALL FTEXT (HAOE) 
ENDIF 
CAL FTLOCA (9, 23) 
CALL FTEXT ("Edited structure ill be appended to fila : " Y 

A: ESA553 CAL F M CALL Exit 3 RETURN to clear screen") 
AA = GETCHRC) 
CALL SETCO (0) 
CALL CLR 
CALL ESSE R IF (OPED iNQUIRE(FILE=FILE, EXISTEXIST) 
ELSE 

EXIST = . TRUE. 
ENDIF 
IF (NOT EXIST) THEN 

OPED = . FALSE. 
CALL FTL OCA (1, 1) 1W CALL EEG file IS NOT ON DISK") 
IF (FIRST) DELAY = . FALSE. 
GO TO 10 

ELSE 

I) 
D 
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IF (OPED) THEN 
OPEN (IU, FILE=FILE, STATUS= OLD, ACCESS= DIRECT f, 

FORM= FORMATTED, RECL-80) 
OPENED = . TRUE. 
READCIU, 29, REC=1 ) OREC 

ENDIF 
D = GETED 

ENDIF 
GO TO 1 

THIS SECTION OPENS THE STANDARD CONNECTION TABLE OUTPUT FIL E. 
ELSE IF C (FIRST AND. C. NOT, IEDIT)), OR." (DELAY AND. ( .. NOT. IEDIT) 

.AND. ( .. NOT FIRST) )) THEN 
IF (DELAY) THEN s 

', WRITE(IU, 29, REC= 1) OREC 
COSE (IU) 
OPED = . FALSE. 
OPENED = , FALSE. 
OU at 30 
IU at 31 
DELAY = , FALSE. 

ENDIF 
CONTINUE 
FILE = POUND 
TO PREC - O 
BOTREC = 0 
CALL SETCOL (O) 
CALL CLR 
CALL SETCO (1) 
CALL FTL OCA (9,20) 
CALL FTEXT ("Enter (1-6) character connection table output fi 

%le name ' ) a 
Recuest file name 
Read, file attle 

IF (IHP EQ. 1) THEN 
CA. ALPCUR 
ACCEPT 691, CNAMSTRCI), I= 1, 6) 

ENDIF 
D.) A 644 I. E. 1, 60 

J E J + 1 . 
FX = 19 + J 
CONTINUE 

IF (IHP EQ. 1) THEN 
AA=CHARCNAMSTRCJ) ) 
IF CAA GT. 97) AAFAA-32 
ELSE 

AA = GETCHRC) 
ENDF 

IF CAA. EQ.13. OR. A.A . EQ. 32) GO TO 4446 
IF CAA. EQ. 8) THEN 

IF (J. GT, 1 D J E J - 1 
FX = 19 - J 
CALL FTLOCA (1 O, FX) 
CAL FEXT (T 1 . " ) 
NSC1 O (J) = 
GO TO 1444 

ENDIF 
F (AA ... GE 97). AA AA-52 

HO(2) CHARCAA) 
CALL FTLOCAC 1 O, FX) 
IF (CCAA. GE 48). AND CAA. E. 57) ) . OR., ( (AA. GE. 65). AND 

(AA. E. 90)), OR. (CAA. GE. 97). AND. (AA.L.E. 122) )) THEN 
NSC10 (J) E CHARCAA) 

ELSE 
NSC10 ( ) 

ENDIF 
IF (IHP .NE. 1) CALL FTEXT (HLOE) 
IF (J. EQ. 6) GO TO (44.46 

CONTINUE 
CONTINUE 
CAL SETCOL (O) 
CALL CR 
CAL SETCO (1) s 
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IF (NSCC1) . EQ. " ) GO TO 44 
FORMATC2A5) 
NSC10 (7 ) = " . " 
NSC1 O(3) = "T" 
NSC10 (9) = "B" 
NSC1 O (10) = "L" 
DO 8686 I F 1 1 0 

HALO CI+1) = NSC10 (I) 
CONTINUE 
CALL FTL OCA (8 21 ) o CALL FitExi Aii non-edited structures will output to file; 
CALL FTEXT (HALOE) 
CALL FTLOCA (9, 21 ) 

FEXf Ali edited structures will be appended to their 
%input file") 

8883 

40 a 

29 

CALL FTL OCA (1021) 
CAL FTEXT (f - Is file names, OK (YMN)?") 
AA = GETCHRC) 
CALL SETCO (0) 
CAL CLR 
CALL SETCO (1) 
F (AA.NE.89). AND. (AA. N.E.121)) GO TO 44 
INQUIRECFILE= FILE, EXIST EXIST) 
IF C. NOT EXIST) GO TO 404 
DO 8888 I = 1, NUMIDS 

IF CFIL E. EQ. INFILECI)) GO TO 466 
CONTINUE 
GO TO (40? 
File exists - Do you wish to append it (YMN)? 
CONTINUE 
CALL FTOCA (8, 23) 
CALL FTEXTC "File exists - Do you wish to append it (YMN) 2. ' 
IKAR GETCHRC) CALL SETCOL CO) ' 
CAL CLR 
CALL SETCO (1) 
IF (IKAR. EQ. 78 . OR. I.KAR, EQ. 1 1 0) GO TO 44 
If no - go get new file name 
IF (IKAR . EQ. 89 . OR. IKAR . EQ 121) THEN 

OPEN COU, FILE= FILE, STATUS = OLD ACCESS= DIRECT, FORM= 
FORMATTED, RECL=80) 

OPENED = . TRUE. 
OPSTD = . TRUE. 
STDFIL = FILE 
READ COU, 29, REC= 1 ) OREC 
GO TO 55 

ENDIF 
CALL FTL OCA (10, 23) 
CALL FTEXTC "Invalid response : " ) 
HO(2) E CHARCIKAR) 
CALL FTEXT (HLOE) 
Invalid response go try new entry 
GO TO 466 
OPEN COU, FILE=FILE, STATUS= NE, ACCESS= DIRECT, FORM= 

FORMATTED, RECL=80) 
OPENED = . TRUE. 
OPSTD . TRUE. 
STDFIL = FILE s 
OREC - 1 
WRITECOU, 29, REC=OREC) OREC 

THIS SECTION REQUESTS THE STANDARD OUTPUT FILE TO RECEIVE ITS 
SE STRUCTURE. 

IEDIT = FALSE 
TO PREC = 0 
BOTREC - O 
IF ( ( FIL E. NE. STDFIL). OR COU. EQ. 11) ) THEN 

RITECIU, 29, REC=1 ) OREC 
FORMATCI5) 
CLOSECIU) 
FILE = STDFIL 
OU E 30 
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IU E 31 
OPENCOU, FILE=FILE, STATUSE OLD, ACCESS= DIRECT T, FORMs 

FORMATTED, RECL=80) 
READ COU 29, REC= 1 ) OREC '' 
OPENED = . TRUE. 
OPED = . FALSE, 
OPSTD = . TRUE. 

ELSE 
CLOSE (OU) 
OPEN COU, FILE=FILE, STATUS = OLD", ACCESS= DIRECT f, FORM= 

"FORMATTED, RECL=86) 
ENDIF 

ENDIF 

ENTER ID NUMBER OF NEXT INPUT STRUCTURE. 
CONTINUE s 
CALL SETCOL CO) 
CALL CLR 
CALL SETCO (1) 
IF ( .. NOT. IEDIT) THEN 

IF (APHID) THEN 
GEID = BNK1 O 
MX = 32 
CAL FTLOCA (8 MX) 

Elsi FTEXTC 1 Enter (1-10) character ID1 ) 
GETID ZERO1 O 
MX E 28 
CALL FTL OCA (7 MX) 
CAL FTEXT (1Enter CR for default ID increment - or - " ) 

h CALL FTLOCA (8, MX) 
CALL FTEXTC Enter (1-10) digit ID " ) 

ENDIF 
J E 0 

IF (IHP . EQ. 1 THEN w 
CALL APCUR 
ACCEPT 691, CNAMSTRCI), I= 1, 10) 
ENDIF 

DO 5555 I = 1, 1 OO 
J E J + 1 
FX MX -- J - 1 
CONTINUE 

IF (IHP . EQ. 1) THEN 
AA=CHARCNAMSTRCJ) ) 
ELSE 

AA = GETCHRC) 
ENDIF 

IF CAA, EQ. 13 . OR. A.A ... EQ. 32) THEN 

IF (CGETID. EQ. ZERO1 O) . OR (GETID. EQ. BLNK1 OD) THEN 
IF (APHID) GO TO 55 
GETID = ID 
IF ( (NUMIDS. EQ. 0), OR. C (NUMIDS. GT. O). AND. 

(ID. EQ.INIDG NUMIDS))) . OR. (FIRSTD) THEN 
DO 5535 K = 1 0, 1, -1 

ID10 CKD F SHA; HR; Bock) + 1) IF (ID1 O (K). EQ. f : ' ) TH 
ID10K) = 0 " IF (K. EQ. 1) THEN 

GETID = OOOOOOOOO1 
GO TO 5536 

ENDIF 
ELSE 

GO TO 5536 
ENDIF 

CONTINUE 
CONTINUE 
FIN = 1 O 
DO 5566 K = 1, NUMIDS 
• IF (GETID. EQ. IND (K)) GO TO 55.30 
CONTINUE 

IF (IHP .NE. 1) THEN 
CAL FTOCA (9, 28) 
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CALL FTEXT CHOID) 
- ENDIF 

GO TO 5556 
ELSE 

FIN = 10 
IF (IHP . NE. 1) THEN 

CALL FTL OCA (9, 28) 
CAL FTEXT CHOID) 

ENDIF 
GO TO 66.67 

ENDIF 
ELSE 

FIN E J - 1 
GO TO 5556 

ENDIF 
ENDIF 
IF (AA. EQ. 8) THEN 

IF (J. GT. 1.) J E J - 1 
FX = MX + J - 1 
CAL FTLOCA (9 FX) 
CALL FTEXTC 1 f 
IF (ALPHID) THEN 

ID 1 0 (J) = 
ELSE 

ID 1 0 (J) = O 
ENDIF 
GO TO 1555 

ENDIF m . 
IF C ( CAA. GE. 48). AND CAA. L. E. 57) ) . OR. CAA, EQ. 32) D THEN 

HO(2) at CHARCAA) w 
IF (AA, EQ. 32) AA F 48 
IF (IHP . NE. 1) THEN 
CALL FTL OCAC9, FX) 
CAL FTEXT (HOE) 
ENDIF 
ID 1 0 CJD = CHARCAA) 

ELSE IF ( CALPHID) AND C C CAA. GE. 65). AND CAA. E. 90) ) . OR. 
9E C CAA. GE. 97). AND CAA E. 122) ))) THEN 

IF (AAGE,97) AA = AA - 32 
HLO (2) E CHARCAA) 
IF (IHP. NE. 1) THEN 
CALL FTOCA (9 FX) 
CALL FTEXT (HLOE) 1. 
ENDIF r 

ID1 Oc J) = CHARCAA) 
ELSE 

HO(2) E CHARCAA) 
CALL FTL OCA (1, 1) 
PAGE O 
CALL FTEXT (H LOE) 
CALL FTEXT (1 IS ILLEGAL INPUT, ENTER DIGITS OR SPAC 

% ES AND CRT ) 
IF (IHP . EQ. 1) THEN 
CALL FTL OCA (9, 49) 
CALL FTEXT ( 1. a 
CALL FLOCA C9, 49) 
GO TO 11 555 
ENDIF 

GO TO 1555 
ENDIF 
IF (J. EQ 10 D THEN 

FIN c 10 
GO TO 5556 

ENDIF 
5555 CONTINUE 
5556 CONTINUE 

IF C (GETID. EQ. ZERO1 O) . OR (GETID. EQ. BLNK10D ) GO TO 55 
IF (FIN. LT ... 10) THEN e 

J = 1 0 - FIN 
DO 6663 I F FIN 1, -1 

ID1 OCI+J) = ID 1 0 (I) 
IF (ALPHID) THEN 

ID 1 0 (I) = 
ELSE 

ID 1 0 (I) : . Of 
ENDIF 
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6663 CONTINUE 
ENDIF 
DO 6666 E 1, NUMIDS 

IF (GETID. EQ.INID (ID) THEN 
CAL FTL OCA (10, MX) 
CALL FTEXTC 1ARNING - ID already exists on current file 
CALL FTL OCA (11, MX) CALL FTEXTC frUpload existing structure prior to new entr 
CALL FTL OCA (12, MX) u 
CALL FTEXT (f1 Press RETURN to continue " ) 
AA = GETCHRC) . 
GO TO 55 

ENDIF 
6666 CONTINUE 
66.67 CONTINUE 

CALL FTL OCA (10 MX) 
CALL FTEXTC rOutput ID: " ) 
CALL FTEXTCHLOID) 
CALL FTL OCA (11, MX) 
CAL FTEXTC 1Is ID OK (YMN) 21 ) 
IKAR = GETCHRC) 

Bes - 1) 

C If no - go get new ID 
IF (IKAR. N.E. 89 ...AND KAR NE 121) GO TO 55 
ID = GETID 
CALL SETCOL (O) 5 
CAL CR 
CALL SETCOL (1) 

ENDIF 
C 

GO TO 1 
END 

C SUBROUTINE WCONTB writes the file format image of the input for 
edit connection table to the screen. 

C ORI Paul Broderick April, 1985 
SUBROUTINE WCONTB 
IMPLICIT INTEGER262 (A-Z) 
CHARACTER682 LINE 
CHARACTERX12 IDHLO 
CHARACTER361 O ID, FILE, INID, PASSID 
CHARACTER361 CONTBL, LINE82C82), ID12 (12) 
EQUIVALENCE (LINE; LINE82), CID, ID 12(2)), (IDHLO, ID12(1)). 
COMMON / CONTBL/ CONTB (80, 258), LTB 
COMMON / IIDD/ IONDX, PASSID, FILE, INIDC2500) 

D F PASSID 
CALL SETSCR(1) 
PAGE = 1 
CAL DISPLA (1) 
IE82 (1) = 1 f s 

LINE82 (82) = 1 
ID12(1) = 1 - 1 
ID12 (12) = 1 
LOW P 1 
PASSES = LTBL / 32 
IF (MODCLTBL, 32), GT. O.) PASSES 
IF (LTBL. GT. 32) THEN 

HIGH = 32 
ESE 

HIGH = LTBL 
ENDIF 

DC 300 I = 1, PASSES 
CALL FTSIZEC 1, 10) 
FY = 1 
CALL FLOCA (FY 1) 
CALL FTEXT (IDHO) 
DO 20 O J = LOW, HIGH m . 

DO 100 K = 1, 80 r 
LINE82 (K+1) = CONTBLCK,) 

1 ? () CONTINUE 

PASSES + 1 
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FY = FY - 1 
CAL FOCA (FY 1) 
CAL FTEXT CINE) 

CONTINUE 
FY is FY + 1 ... ... ------ - - - 

CALL FTLOCA (FY 1) 
CALL FTSIZEC2, 18) 
CAL FTEXTC 1Press RETURN to contina? ) 
KHAR E GETCHRC) 
LON E LOW - 32 
IF (PASSES. EQ. CI+1).) THEN 

HIGH = HIGH + LTB - (I 36. 32) 5 
ELSE IF (PASSES. G. 1) THEN 

HIGH = HIGH + 32 
END F 
CAL SETCO COD 
CAL CLR 
CALL SETCO (1) 

CONTINUE 

CALL SESCRC2) 
PAGE = 2 
CALL DISPLA (2) 
CAL FTSIZEC 1, 10) 
RETURN 
END 

SUBROUTINE WIDNDX 

ORI Paul Broderick April 1985 

SUBROUTINE WIDNDX 
IMPLICIT INTEGERC2CA-Z) 
INTEGER364 WAL 
CHARACTER2612 OID, OFILE 
CHARACTERé9 DIGT9E 
EQUIWALENCE (DIGT9E, DIGIT9 (1)) 

CHARACTERE 10 INID, INFILE, ID, FILE, PID., PFILE 
CHARACTERe1 ID12 (12), FILE12C 12), DIGIT (7), DIGIT9 (9) 
EQUIVAL ENCE CPD, ID1 2(2) D, COID, D12 ( 1) D, CPFILE, FILE12(2)), 

GE CO FILE, FILE12C1) ), (DIGITC 1), DIGIT9 (2) D 
COMMON / IIDD/ ONDX, ID, FILE, INDC25 OOD 

COMMON / HP/IHP 
COMMON / IIDDO/ INFILE (25 OO), PLACE 
COMMON / IIDD1/ RECNO (2500), NUMIDS, TOTIDS 

P '. EQ. 1) THEN Set IDS/line to 3 for HP 
INE 3 

LINE 6 Set IDS/line to 4 for IBM PC 
ENDIF A 

PASSES = NUMIDS M 128 A 
IF (MOD (NUMIDS, 128). GTO) PASSES - PASSES + 1 
LO 1 
IF (NUMIDS. GT, 128) THEN 

HIGH E 32 
ELSE 

HIGH E NUMDS M LINE 
IF (MOD (NUMIDS, ILINE), GTO) HIGH 

ENDIF 
VAL E TOTIDS 
CALL REPNUMC VAL, NDGT, DIGIT) 
DIGIT9 (1) = Y - 
DIGIT9 (9) = 1 
FY = 1 
CALL FTSIZEC 1, 10) 
CALL FTLOCA (FY, 1) 
CAL FIEXTC Number of structures in index: r ) 
CALL FTEXT (DIGT9E) 

HIGH -- 1 
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D0 300 I = 1, PASSES 
DO 200 J = LOW, HIGH 

FY = FY + 1 
FX = 1 
D0 1 00 K = 1, ILINE 
"N.S. . GT, NUMIDS) GO TO 

PID = INID (NUMCNT) 201 
PFILE = INFILE (NUMCNT) 
D0 50 L = 2, 7 

If SSFI.E.2SL). GE:a"). AND. (FILE12CL.L.E. 96. FILE12CL) = C -52 50 CONTINUE HARCICHARCFILE12(L)).32) 
CALL FTLOCA (FY, FX) 
CALL FTEXT (OID) 
CALL FTEXTC T1 - 
CALL FTEXT COFILE) 
FX = FX -- 23 

100 CONTINUE 
200 CONTINUE 
201 CONTINUE 

FY = FY + 1 
CALL FTLOCA (FY, 1) 
A. S.$2. C 1 Ent CR t 1N ASSESHRS) er o break or C and CR to continuer f) 

R. NE. 13 . AND. KHAR .NE. LOW F LOW - 32 NE. 32) THEN 
IF (PASSES. EQ.I+1) THEN 

HIGH HIGH + CNUMIDS / I.INE) - CI 9e 32) 
IF (MOD (NUMIDS, ILINE). GT.05 Els"Eggs: "FEST 0 HIGH = HIGH + 1 
HIGH = HIGH + 32 

ENDIF 
CALL SETCOL (O) 
CAL CLR 
CALL SETCOL (1) 

ELSE 
CALL SETCOL (O) 
CALL CLR 
CALL SETCO (1) 
RETURN M 

ENDIF 
CALL FTSIZE (1,10 e. 
FY = 0 

300 CONTINUE 
RETURN 
END 

C 
SUBROUTINE QUIT (IRESET, KAR, KX, KY) 
IMPLICIT INTEGER362 (A-Z) 
INTEGER266 MM, IDTPIX, WAL 
OGICAL3E2 RTNMSG 

CHARACERE82 BLNK90 
CHARACTERX10 ID, INID, FILE, INFILE 
CHARACTERX12 HALOE 
CHARACTERE1 NSC1 O (10), HALO (12), H LOC3), RE (7), DIGIT (9) 
CHARACTERE KAN M 
EQUIVALENCE CID, NSC10), (RET (1), DIGIT (2)) 
EQUIWALENCE (HALOE, HALO (1) ) 
COMMON / STRDEF/ NNODE, TABLEC 255, 43) 
COMMON /CD/ MAXX, MAXY 
COMMON / SIZZE/ MULTX, MULTY 
COMMON /RANGE/ LOX, HIX, LOY, HIY 
COMMON /STRPIX/ LPIX, MMC90, 38), BEN, LNGBNDC1 OO, 5) 
COMMON / HP/IHP 
COMMON /PARAMS/ JBDIR, NOCHG, LASTN, MCHAR, JCHAR, NLARGE, L EVEL 
COMMON /MODES/ JBTYPE, ICHR, IBDIR, IBTYPE, ISMART, MODE, ISKILL, ISP 
COMMON / CHARS/IES, IDOT, ITAG, JUMP, LBOND KAN, ISPACE 
COMMON/ BLANK/BLNK90 
COMMON / HEAD/ MWC 12), ISTATE, PAGE 
COMMON /STRED/ IDTPIXC90, 38), LABL (260, 2), MRKCHN (260) 
COMMON / LABELS/ NR, NJLAST, NJNEXT w 
COMMON /PROB/ IPROB, JPROB 
COMMON /CUR/ ICUR 
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COMMON / QTVLNC/ OERR, CHER 
COMMON /WARN/ ERR 
COMMON / DARK/ OCUR 
COMMON / IRECS/ INU, IREC, TOPREC, BOTREC 
COMMON / IIDD/ IONDX, ID, FILE, INID (2500) 
COMMON / IIDDO/ INFILE (2500), PLACE 
COMMON MIIDD17 RECNO (2500), NUMIDS, TOTIDS 
COMMON /M1/ MNUM, IMS (90,5) 
COMMON /D1/ IDNUM, IDS (9,6), NBD1, DSCNC(6,50) 
COMMON / LNGOUT/ LNGNDEC 100,2) 
COMMON /DTDS/ DTN DTX(30), DTY(30), DTN1 (30), DTN2(30) 
COMMON /GPRNT/ KHAR 
IBLANK= 

C If IRESET1, arrays are to be reset in subrout RESET. 
HALO (1) = KAN 
DO 7 I = 1, 1 O 

HALO C+1) = NSC10 (I) 
7 CONTINUE 

HALO C12) = KAN 
HLO (1) = KAN 
HO(3) KAN 
NLARGE 1 
OCUR = 1 
IRESETO 
KARE 13 
CALL SETSCR (1) f . 
CALL DISPLA (1) 
IF (IHP EQ. 1) CALL GRAOFF aw 
CAL SETCOL (O) 
CAL CR 
CAL SETCO (1) 
IF (PAGE. EQ. 0) - THEN 

RTNMSG = . TRUE. 
RR = ERR 
CHER = 2 
CALL MYERRCRR, 32, 32) 
HER E 0 

ELSE 
RTNMSG = . FALSE 

ENDIF 
11 CONTINUE 

CALL FTSIZEC2, 18) 
PAGE = 1 ' 

C Short menu only 
824 IF (ISKILL EQ. 1) GOTO 10 
C 

CALL FTL OCA (618) 
CALL FTEXT ( 1 You are no in END OF STRUCTURE MODE1 D 
CALL FTL OCA (7, 18) CALL FTEXTC" C--Allows you to continue building current structure 
€ ) 
CALL FTLOCA (8, 18) CALL FTEXTC "H--Makes hard copy & returns to this menu?") 
CALL FTOCA ( 9, 18) CALL FTEXTC "X-Cancels current structure & prepares for re-entry 

36 f ) 
CALL FTOCA C10, 18) w 
CALL FTEXT (S--Generates connection table and exits " ) 
CALL FTOCA C 11, 183 CAL FTEXT ( 'rg--Makes hard copy, generates connection table and ex 

Xits' ' ) r 
CAL FTLOCA (12, 18) CALL FTEXTC "D-Deletes the existing connection table on filer") 
CALL FTOCAC 13, 18) 
CALL FTEXTC rQ--Exits with no output ' ) 

1 O CONTINUE 
IF (ISKILL EQ. 1) THEN 

CALL FTL OCA (8, 3.0) 
ELSE 

CALL FTLOCA (1 4, 18) 
ENDIF 
CALL FEXT ( " Enter C, H, X, S, G, D, or Q: ' ' ) 
KHAR = GETCHRC) 
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C verificia;&E.97. AND. (KHAR.L.E. 122) KHAR=KHAR-32 
C P 
c C=continue same structure FCKHAR. EQ. 67). GOTO 67 

chard co C He har I KHAR. EQ.72) GOTO 72 
R =kill this structure C XEki IF Es GOTO 88 

IFCKHAR . EQ. GO TO 81 
Frnak onnection table 

C Seria SHAS5. GOTO : tabl3 
=make hard Co and connect on 

C Gina FitEE S. TO 83 file selete existing structure 9 DF de e E. GOTO 68 
C If KHAR is not in above list. 

CAL SETCOL CO) 
CALL CLR 
CAL SETCO (1) 
CAL ERRMSGCKHARD 
CALL FTSIZEC2, 18) 
GO TO 826 

ft. . 

C 
C Return to same structure 
68 CONTINUE 

CA. FTL OCA (1 6, 13) 
n FTEXT CrAre you sure you want structure on file deleted CY/ 

~ 
KHAR = GETCHRC) 
CALL SETCOL COX 
CALL CLR 
CAL SETCO (1) 
F CCKHAR NE 89 D AND CKHAR NE 121. D D GO TO 826 

IF (TOPREC. GT. O.) THEN 
INFILE (PLACE) 
DO 5 I = TO PREC, BOTREC 

RITE(INU, 9, RECs) BANK 
9 FORMAT CA1) 
5 CONTINUE 

TO PREC : O 
TOTIDS = TOTIDS - 1 

ELSE 
CAL FTLOCA (1, 1) 

IBLE All FTEXT ( t NO INPUT STRUCTURE IS ON DISK - NO DELETION POSS 
e w 

ENDIF 
GO TO 826 

67 CONTINUE 
CAL SETCOL CO) 
CALL CLR 
CALL SETCO (1) 

6677 CONTINUE 
MODE=1 w 

C return to ground state 
LASTN - 0 

C Allows us to rewrite header 
DO 999 I= 1, 12 

MCI) -999 
999 CONTINUE 
C Graphic display on 

CALL SETSCR (2) 
PAGE = 2 
CAL DISPLA (2) 
CAL FTSIZEC 1, 1 O) 
CALL HEADER 
RETURN 

HARD COPY OFTION 

2 CONTINUE ft. . . 
CALL SETCOL COD 
CAL CLR 
CAL SETCO (1) 
CAL SESCR (2) 
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PAGE E 2 
CAL FTSIZEC 1, 1 O) 
CALL FOCA (1, 1) 
CALL FTEXT (BNK90) 
CALL FTLOCA C2, 1) ar 
CAL FTEXTCBLNK90) 
CALL FTLOCAC 3, 1) 
CALL FTEXT (BNK90) 
IF (IHP .NE. 1). THEN 
CALL FTL OCAC2, 1) 
CALL FTEXT ( 1 Structure ID: 1) 
CALL FEXCHALOE) 
ENDIF 
ICUR E O 
IF (IHP .NE 1) CALL CURS OR (IX, IY) 
CALL DISPLA (2) 
CALL GPRINT 
IF (IHP . EQ. 1) THEN 
CALL FLOCA C 1, 1) 
CALL FTEXTC 1 1 
ENDIF 
CALL SETS CRC1) 
CA GRAOFF 
PAGE = 1 
CAL DISPLA (1) 
CALL FTSIZEC2, 
DO 9331 I = 1, 

MWCI) = 999 
93.31 CONTINUE 
C Return to menu 

GOTO 11 
C 
C C. EAR SCREEN 
83 CONTINUE 

CHER = 1 
CALL SETCOL COD e 
CALL CR 
CALL SETCO (1) 
CALL SETSCR (2) 
CAL FTSIZEC 1, 1 O) 
PAGE = 2 
CALL DISPLA (2) 
CALL FTLOCAC 1, 1) 
CAL FTEXT (BLNK9 
CAL FOCA (2, 1) 
CALL FTEX (BLNK90) 
CALL FTL OCAC 3, 1) 
CALL FTEXT CBNK90) 
CALL FTL OCA C 2, 1) 
CA, FTEXT (1 Structure ID : " ) 
CALL FTEXT CHAOE) 
CAL FTSIZEC2, 18) 
CALL FLOCA C3, 1) 
CAL FTEXT ( , 1 CONNECTION TABLE IS BEING PROCESSED ) 
CALL FTSIZEC 1, 10) 
IF (RTNMSG) CAL MYERRCRR, 32-32) 

1 

18) 
12 

O) 

C C Following code writes out MM array &"Text common to files: 
C 
C GO MAKE CONNECTION TABLE 
c 

CALL FTSIZE (1,10) 
DO 603 I = 1, NJ NEXT-1 
OERR = 0 

605 CONTINUE 
IF (CLABL (I, 1). LE. 0) . OR. CLAB (I, 1) . GT. MAXX). OR. CLABL (I, 2). LEO) 

s OR. CLABL ( 2) . GT MAXY)) GO TO 603 
IF (MMC LABL (I, 1 ), LAB CI 2D ). NE. 46) GOTO 603 

C If no chain marker go to 607 
IF (MRKCHNCI). EQ. O) GO TO 607 

C ASCII "C" 
IX = LAB (I, 1) 
IY = LABL (I, 2) 
FX IX + 1 
FY = IY 
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UCHAR 2 
CALL DEL (46, FX, FY, 0, 0, 0) 
HO(2) = C 
CAL CURSORCIX, Y) 
CALL TEXT (HLO) 
MCIX, Y) = 67 
ABL (I, 1 } = -999 
ABL (I, 2) = -999 

GO TO 603 
CONTINUE 

C Blank out marker with space 
IX 5 AB. (I, 1 ) 
Y S LABL ( 2) 
FX = IX + 1 sy 
FY = IY - 
CHAR = 2 

CAL DEC 46, FX, FY 0, 0, 0) 
MMCIX, IY) = 46 
JX = IX E MULTX - 6 
JY = IY E MULTY - 4 
J3X as JX + 3 
J3Y E J Y - 3 
CALL BARCJX, JY, J3X, J5Y) w 
ABL C, 1 F-999 
ABL (I, 2) -999 

C Undoes cursor move done in DOT 

603 

53 

CHECK WALENCE 
CONTINUE 

IF (KHAR. EQ. 71 D THEN 
CALL FTSIZEC2, 18) 
IF ( (RTNMSG) . OR. (PAGE. EQ. O)) THEN 

CALL FLOCA (1,1) 
CALL FTEXT CBNK90) 
IF ( LOY, E. 2) THEN 

DO 1153 I = LOX, HIX+6, 6 
LX = MNOCI, MAXX) 
CALL REPLCECLX, 1, 1, 1, 00, 2) 

CONTINUE 
CALL REONG W w 

ENDIF 
ENDIF it - 
CALL FTLOCAC3, ) 
A FTEXT CBNK90) 

E. EQ. 1) THEN 
SETSCR (2) 

SPLA C2D d 

PAGE = 2 
IF (RTNMSG) CAL MYERRCRR, 32, 32) 
CHER = 2 

CALL BOND CIERR, KX, KY) 

CAL FTSIZEC2, 18) 
CAL FTL OCAC 3, 1) 
CAL FTEXT (BLNK90) 
CALL FTSIZEC 1, 1 OD 
IF (IERR. EQ. O) GO TO 5353 

IF (IERR. EQ. 1 OOD THEN 
CAL SETS CRC ) 
PAGE = 1 
CAL DISPLA (1) 
CALL FTSIZEC2, 18) 
CAL FOCA C 1, 1) 
CALL FTEXT ( INSUFFICIENT DISK SPACE FOR STRUCTURE1 ) 
IERR = 18 
CALL MYERRCIERR, KAR, KAR) 
CHER = 0 
FAGE = 0 
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IRESET 3 
RETURN 

ENDIF 
DO 50 L1 1, 

L1) SPE's 
DTYCL1 ) 

L1 
DTN2 (1 

CONTINUE 
DO 55 L 1 = 1, 2 

DO 55 2 = 1, LBLEN 
LNGN DEC 2, 1) = 0 

CONTINUE 
DO 66 L2 = 1, NBD1 

DSCNC (1,2) = 0 
CONTINUE 
DO 86 L2 = 1, MNUM 

IF (IMSC 7, 2) . GT. O.) THEN 
WA. F. MSC7, L.2) 
CALL REPNUMCWAL, NDGT, RET) 
DO 74 LO = NDGT, 1, -1 

MM(IMSC3, L2)-LO, IMSC4, L2)) = ICHARCRET (NDGT+1-LO)) 
CONTINUE 
L1 = NDGT + 1 
MMCIMS (3,2)-1, IMSC 4, 2) ) = 47 

TY (L1) ) = 42 

ELSE 
L1 E O 

ENDIF a . 
IF (IMS ( 1, L.2), GT. 1.) THEN 

WAL. F IMS C1, L.2) g 
CALL REPNUMC VAL, NDGT, RET) 
DO 76 O = NDGT, 1, -1 

MM(IMSC3, 2) -L0-1, IMS ( 4, 2) ) 
ICHAR CRET (NDGT+1-LO) ) 

CONTINUE 
MM (IMSC3, L2) - (NDGT+1+1), IMS ( 4, 2)) = 42 
MMCIMS C3, L.2), IMS ( 4, 2)) = 77 
MM(IMSC3, L2) +1, IMS ( 4, 2) ) - IMSC2, L.2) 

ELSE 
MM(IMSC3, 2) -1, IMS ( 4, 2) ) = (42 
MM (IMS C3, 2) , IMSC 4, 2) ) = 77 
MMCIMS ( 3, 2) +1, IMS ( 4, 2) ) - IMS C2, L.2) 

ENDIF - 

DO 80 L1 = 0, MSC 6, L.2) 
IF (CIMS (8+L1, Li2). EQ. 43) . OR. CIMS (8+L1, L2). EQ. 45)) THEN 

MMCIMS C3 L2) +2+L1, IMSC 4, L 2)) = (8 %. 226%. 13) + 
IMS (8+L1, L.2) 

ELSE 
MMCIMS C3, 2) +2+1, MSC 4, 2) D = IMS (8+L1, L.2) 

ENDIF 
IMS (8+L1, L.2) 

CONTINUE 
DO 84 - 1 = 1, 7 

IMS ( L1, L.2) 
CONTINUE 

CONTINUE 
DO 1066 E = 1, 12 

MWCI) at 999 
CONTINUE 
IF (IERR. EQ. 2) THEN 

MODE::1 
Return to ground state 
Allows us to relirite header 
CAL, HEADER 

O 

O 

MCHAR = 0 
JCHAR = 2 
RETURN 

ENDIF 
CALL SETSCR(1) 
PAGE at 1 
CAL DISPLA (1) 
IF (IERR. EQ. 41) THEN 

JCHAR E 1 
ELSE 
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JCHAR = 2 
ENDIF 
IERR = 18 
CALL MYERRCIERR, IERR, IERR) 

C SET ERR = BAD DATA 
JPROB = 1 
CHER O 
OERR = -1 
MCHAR = 0 

IF (IHP . EQ. 1) CALL CLEAR 
RETURN 

5353 CONTINUE 
F CHP . EQ. 1) CALL CLEAR 

CALL GRAOFF 
CHER = 0 
PAGE = 2 
IRESET = 3 

C RETURN 

C Kill structure & reset 
88 IRESET = 1 

RETURN 
;1 IRESET=3 

RETURN 
END 

SUBROUTINE, REPNUM assigns the ASCII representistion of a passed 
decimal integer value of 1 - 7 digits. 
ORI Paul Broderick April, 1985 

SUBROUTINE REPNUMCWALUE, NDGT, RET) 
IMPLICT INTEGER362 (A-Z) 
INTEGER364 VALUE, WA 
CHARACTER361 DIGIT (8), RETC8) 
IF ( (VALUE. GT. 99999999), OR. (VALUE. L.T. -9999999) ) RETURN s 
WAL. F IABS (VALUE) 
DO 100 I = 1, 8 

DIWD = MODCVAL, 1 O) 
WAL E WA M 10 
DIGIT (I) = CHAR(DIW D + 48) 
NDGT = I 
IF CWA, EQ. 0) GO TO 1 1 0 

CONTINUE 
CONTINUE 4. 

IF (WALUE. L.T.O.) THEN 
NDGT E NDGT - 1 
DIGIT (NDGT) = - 

ENDIF 
N = 0 
DO 200 I NDGT, 1 -1 

N = N 1 
RET (N) : DIGITC I) 

200 CONTINUE 
N = N + 1 
DO 3 OO I N, 8 

RET (I) = 
300 CONTINUE 

RETURN 
END 

SUBROUTINE HEADER 
IMPLICIT INTEGERX2 (A-Z) 
LOGICAL362 FIRST 

a 

g 

C 

CHARACTER%. 1 RET (3), HALO C3), MWB 1 (16), M-B2C36), M.B3 (36), MIB4 (13), 
36 MB6 (13), MB7 (9 O), MB9C90), MB1 07 (90 ) , ME3 : O 9 (9 C), 
3. MB1 1 (90), MB 1 3 C90), A-B 6 (9 O is B 5 (9 O), -1-B 6 (90), 

M1B17 (90), MB18 (90), IDH LOC 12), IDO (10), MB.19 ( 18), M-E20 (6), 
KSC10C 10 ) , HCMD, HOC 4), MB21 (90), MWB 1 1 1 C90), 

6. MWB 113 (90), MWB115 (90), MNB1 1690), MWB117 (90), MNB1 18 (90) 
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CHARACTERSE1 KAN r 
CHARACTERE3 HALOE 
CHARACTERSE4 HOE 
CHARACTERE1 ISTAT 
CHARACTERé5 KSC' 
CHARACTERé6 M20 
CHARACTER267 IPNT, IAXE 
CHARACTERe1 O ID2, FILE, INID 
CHARACTERE1 2 IDH12 
CHARACTER3E13 MN4, MW6 
CHARACTERE 16 MW1 
CHARACTER3E36 MW2, M3 
CHARACTERE 18 M19 
CHARACTERé90 MW7, M9, MW11, M13, MW1 4, M1 M16, MW17, 

se M18, M21, M1 O7, M109, MW111, M113, MW15, M1 16, MW1 17, MW1 18 
COMMON / IIDD/ IONDX, ID2, FILE, INID (2500) 
COMMON /HEAD/ MC12), ISTATE, PAGE 
COMMON / ISTATE/ ISTAT 
COMMON / CHARS/IES, IDOT, ITAG, JUMP, LBOND KAN, ISPACE 
COMMON /PARAMS/ JBDR, NOCHG, ASTN, MCHAR, JCHAR, NARGE, L EVEL 
COMMON / MODESM JBTYPE, ICHAR, IBDIR, IBTYPE, ISMART, MODE, ISKILL, ISP 
COMMON / RET/ SYM, KSCC2) 
COMMON / QTWNC/ OERR, CHER 
COMMON / REP/ HCMDC2) 
EQUIWALENCE CID2, ID1 O), CKSC, KSC10), CM1, MB1 D, CM2, MWB2), 

(MI3, M3NB5), CMA, MB6), CMW6, MB6), CMW7, MWB7), CMW9, MWB9), 
CM11, MB11) , CM13, MB13), CM1 c, MB1 4D, CMW15, MB15), 
CM16, MB16), CM17, MWB 17 D, CMW18, MWB18), CMW19, MWB19), 
CM2O, MB20) , CMI21, MNB 21 D, CMB 107, M107), CMB 1 09, MW109), 
(MB1 11, M1 11), CMB 113, MI 113), CMB 115, MW115), (MWB1 16, MW116), 
(MB117, M.117), CMB118, MW118), CIDHLO, EDH12), 

EQUIWALENCE CHAOE, HALO (1)) 
EQUIVALENCE CHLOE, HLOC1) ) 

DATA M1 / 1 Structure D : 1 / X 
DATA M2 M 1Termina is DUMB 1 / 
DATA MN3 M Tertina is SMART . 1 / 
DATA MW7 / " ? GND : UC lc Bod No -- sp/bksp & w 

36 : 4 c 9. DEL Q. M 
DATA MI1 07 / 1. el jmp bd bdtp chg dumb nirg chn ring lib ret 

% mirk ligbd rep dotd is del cuit "M 
DATA MN11 M "RING: No UC lic Bod sp/bksp ESC & 

%2 a --- DEL Q. CR 1 / 
DATA M1 11/ T1 size el jinp bind dumb rec nilrg chn lib ret 

% mirk 1 gbd rep num chg del quit rtn "M 
DATA M9 M2CHAIN: No UC lic Bc sp?bksp & ESC 

% a - + DEL Q CR 2 / 
DATA MN109/ 1 size eljmp bod dumb nirg rec ring lib ret 

% mrk lbnd rep num chg de cuit rtin "M 
DATA MNA / Bond 1 / 
DATA MW6 / "r Enrge= 1 / 
DATA M13 M 1 LONG BOND : c N9 % CR Q 

3. 1 / 
DATA MN 1 3/1 jmp thrkr bind type draw rtin quit 

3E 1 / 
DATA MN 4 M 1 DUMB MODE: Bd to return, to SMART MODE 

- Y - 
DATA M15 / 1 REPEAT : No UC c UCSC BC CR 

1 / 
DATA MN115/1 bnd typ elein jump draw setelen bond rtin 

BE 1 / 
DATA M16 / 1 DOT DISCONNECT: No. " M UC/lc --- sp Q HCI Na 

Na C. C. - H-e MX: 1 / 
DATA MN1 16/ 1 ritut fra elem chg rtin quit 

3. 1 / 

DATAMH17 / 1LIBRARY : c Bd No DEL E S ESC 
9. C M / 
DATA MN117/ '^ jump bond bnd typ del attach cursor rec 

3. r in 1 / 
DATA M-118 / 1RETRIEVE: sp?bksp " " ESC it DEL Bed lc L F 

W A P CR Q 1 / 
DATA M118 / 1. dumb draw rec mirk del bond jump list file 

se view axial point rtn quit 1 / 
DATA M19 M 1 Fe nate 1 / 
DATA MN2O / "rSym=1"/ it. 
DATA MN21 / 1ENLARGE: num(set bond enlargement factor), 8 (exit) 

9. 1 / 



4,967,372 
69 70 

DATA IOST /71/ r 
DATA IPNT / 1Point1 M 
DATA IAXE / 1Axial 1 M 
DATA FIRST / . TRUE./ 

IF (CHER, GT. O.) RETURN 
IF (PAGE. NE. 2) THEN 

CALL SETS CRC2) 
PAGE = 0 
CALL FTSIZEC1, 10) 

ENDIF 
IF (FIRST) THEN 

HALO (1) = KAN 
HALO (3) E KAN 
IDHLOC1) at KAN R. 
IDHLO (12) = KAN 
HLO (1) E KAN 
HOC (4) = KAN 
FIRST = , FALSE. 

ENDIF 
IF (ISTATE. EQ. OD THEN 

IF (MODE. EQ. 1) THEN 
ISTTT = 71 

ELSE IF (MODE. EQ. 2) THEN 
ISTTT = 78 

ENDIF 
ELSE IF (ISTATE. NE. O.) THEN 

ISTTT =ICHARC ISTAT) 
ENDIF 

C SOLO, NO CHANGE 
IF ( CMWC 1) . NE. 999). AND. (ISKILL. EQ. 1). AND. CISTTT. EQ. IOST)) RETURN 

C ISTAT - SINGLE CHAR CODE FOR STATE - USED IN SOLO MODE 
IOST-ISTTT w 
CALL MEMOFF HP code - unlock memory 
CAE HOME HP code - move alpha cursor home 

MWC1) = displayed ID (structure number) 
terminal smartness; 1 Fsinart 
ISTATE OR (MODE IF STATE= 0) 
last numeral entered 
last bond type 
Enlargement factor (NLARGE) 

ISTATE=1 Don't use--USE MODE=1, instead 
r f 22 

Chain state 
Chain/number entry 
Ring 
Ring/number entry 
long bond 
Dumb mode 
Repeat state 
Dot disconnect mode 
Library 
Retrieve 
Enlarge 

Following only displays changed in for on screen : 
IF CMC 1 D. EQ. 999) THEN y 

DO 2 I = 1, 1 O 
IDHLocI+1) = ID1 OCI) 

2 CONTINUE 
MW (1) = 0 
IF (ISKILL. EQ. 2) THEN 

CALL FTOCA C 1, 1) 
CALL FTEXT (M1) 

ELSE 
CALL FTL OCAC2, 1) 

ENDIF 
CALL FTEXT (IDH12) 
CALL FTEXT ( 1. - ) 

ENDIF 
IF (ISKILL. EQ. 1) GOTO 19 
IF (ISTATE. EQ.9 THEN 

IF (MNC3). NE. 9) THEN 
CAL FTLOCA (2, 1) 
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CA, FTEXT (M15) 
CALL FTLOCAC 3, 1) 
CAL FTEXT (M115) 

ENDIF 
CALL FOCA (1,54) 
DO 140 I = 1, 2 

HOCI+1) = HCMD ( ) 
CONTINUE 
CHLOC3) . EQ. Of ) HLO (3) = r 
CALL FTEXT ( 1 ATOM ACTIVEs 
CALL FTEXT (H LOE) 
CALL FTEXTC r 1 T ) 
MN (3) - 9 

ELSE IF (ISTATE. EQ. 1 2) THEN 

ENDIF 
IF (IS 

MC 
IF 

ELS 

IF (MC3). NE. 12) THEN 
CALL FOCA C 2, 1) 
CALL FTEXT (MN 18) 
CALL FLOCAC 3, 1) 
CAL FTEXT (MW1 18) 

ENDIF 
MC6 D F 999 
M (9) = SYM 
CALL FTLOCA (1,52) 
CALL FTEXT (MI2O) 
IF CSY.M. EQ. 2) THEN 

CALL FTEXT (IPN) 
ESE IF (SYM. EQ. 1) THEN 

CALL FTEXT CIAXE) 1, . 
ENDIF 
CALL FTEXTC r T ) - 
DO 292 I = 1, 6 

MBf 9 (12+I) = KSC1 O ( ) 
CONTINUE 
CAL FTEXTCM19) 
MINC3) at 12 
GO TO 1 7 

MART. NE. MC2)) THEN 
2) ISMART 
(ISMART. EQ. 1) THEN 
CAL FOCA (152) 
CALL FTEXT ( 1 . " ) 
CAL FTEXT CMW3) 
E 
IF (MWC3). NEISTATED THEN 

MWC 5) - 999 
M(6) E. 999 
CALL FTLOCA (1 30) 
CALL FTEXTC 
CALL FTEXT ( 1. 
CAL FTLOCA (1,54) 
CAL FTEXT CM2) 
CALL FOCA C 2, 1) 
CALL FTEXT (MW1 4D 
CAL FTL OCAC 3, 1) 

CALL FTEXTC 1 
CALL FTEXTC 

M(3) = ISTATE 
GO TO 190 

ELSE 
GO TO 190 

ENDIF 
ENDIF 

ENDIF 
IF (ISTATE. NE.M.(3)) THEN 

CALL FTL OCA C 2, 1) 
IF C (ISTATE. EQ. 1) . OR. (ISTATE. EQ. O)) 

CAL FTEXT CMW7) 
CAL FTL OCA (3, 1) 
CALL FTEXT CM107) 

ELSE IF (ISTATE. EQ. 3) THEN 
CALL FTEXT CM9) 
CALL FTL OCAC 3, 1) 
CAL FTEXT CM109) 

ELSE IF (ISTATE. EQ.5) THEN 

THEN 

~ 

72 
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CALL FTEXT (M11) 
CALL FTL OCA (3, 1) 
CAL FTEXT (M111) 

ELSE IF (ISTATE. EQ. 7) THEN 
CALL FTEXT (M13 
CAL FOCA (3, 1 
CALL FTEXT (M1 

ELSE IF (ISTATE. E. 
CALL FTEXT (M1 
CALL FTLOCA (3, 
CALL FTEXT (M1 

13) 
Q. 1 
6 

ELSE IF s 

1. 
Q 

O) THEN 

) 
11) THEN 

CALL FTEXT (MN 1 
CALL FTL OCA (3, 
CALL FTEXT (M1 

ELSE IF (ISTATE. EQ. 
CALL FTEXT (MW21 ) 
CALL FTL OCAC3, 1) 

CALL FTEXT ( 1. 
CALL FTEXT ( 1. 
ENDIF 
MC3) = ISTATE 

ENDIF 
17 CONTINUE 

IF (NLARGE. NE. 
DO 31 O I 

MWB6 (I) 
31 O CONTINUE 

PAS NLARGE 
CALL NUMCHRC PAS, RET, NDGT) 
DO 300 I = 1, NDGT 

MWB6 (+8) = RET (I) 
300 CONTINUE 

M. (6) ENLARGE 
CALL FTOCA (1, 41 ) 
CALL FTEXT (MW6) 

ENDIF 
IF (IBTYPE. EQ. M. (5)) GO TO 190 

I - IBTYPE + 48 
MB4 (7) = CHARCI) 
CALL FLOCA C1, 30) 
CALL FTEXT (M4) 
M. (5) = IBTYPE 

THIS NEXT CODE FOOLS THE HEADER ROUTINE INTO THINKING 
THAT IBTYPE HAS BEEN SWITCHED FROM NON-PERMAN ENT TO 1 
BEFORE IT HAS ACTUALLY HAPPENED. 
I DINT ANT TO ACTUALLY RESET IBTYPE BECAUSE IT HAS 
TOO ANY REPERCUSSIONS. 

IF (ISKILL EQ. 2) GO TO 190 
HALO (2) Rt CHARCSTTT) . 
CALL FTL OCAC 3, 1) 
IF (ISTATE. EQ.5) THEN . 

HALO (1) = f; 
HALO (3) = f; 
CAL FTEXT (HAOE) 
HALO (1) = 1 
HALO (3) = 1 

ELSE 
CALL FTEXT (HALOE) 

ENDIF 
GO TO 19 

19 O ( (ISTATE. EQ.9) . OR. CISTATE. EQ. 1 3D D GO TO 119 

CI 

) 
) 
3 

5 
) 
6 

5 
) 
7 ) 
13) THEN 

f THEN 

9 

C. NOT. CICHAR. EQ. 1 . AND. 
BTYPE. EQ. 2 . OR. IBTYPE. EQ.3 . OR. IBTYPE. EQ.5 

, OR. IBTYPE. EQ. 6 . OR. IBTYPE. EQ. 7) )) GO Ep 119 
FOOL = 1 
MC5) = 999 
MB4 (7) = 

119 CONTINUE 
CALL LINE6 HP code - move to line 4 
CALL MEMON HP code - lock memory 
RETURN 
END 

: 
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STORAGE-2 
C THIS SUBROUTINE WILL MAKE A LIBRARY ENTRY 
C 

SUBROUTINE LIBRA (IX, IY, KAR) 
IMPLICIT INTEGER362 (A-Z) 
INTEGER364 MM, IDTPIX, IFIRST, ONE, DSKMEM 
INTEGER362 CGINFO (1 0, 4) 
LOGICAL}{2 EXIST, OWRWRT . 
CHARACTERE1 O FILE, L FILE, LSC 
CHARACTER368 IBRET 
CHARACTER265 NSC 
CHARACTER6.1 KAN 
CHARACTER361 NAMSTR (6) 
CHARACTER361 ISTAT 
CHARACTER361 NSC1 O (10), HALO (12) H LOC3), LIBR8 (8, 640) 
CHARACTER6 12 HALOE o 
CHARACTER363 HLOE 
EQUIWALENCE (HALOE, HALO (1) ) 
EQUIWA ENCE CHOE, H LOC1) ) 
EQUIVALENCE (NSC, FILE), CNSC, NSC10), CLIBRET, LIBR8) 
COMMON / RET/ SYM, NSC (2) 
COMMON / BAKIBM LSC 
COMMON / IB/ LIBRETC 660), NIBS 
COMMON / CD/ MAXX, MAXY 
COMMON / IPLUS/ IHIGH (14, 2) 
COMMON /MKSKP/ ISKIP 
COMMON /RANGE/ LOX, HIX, OY, HIY 
COMMON / ISTATE/ ISTAT 
COMMON /STRPIX/ PIX, MMC90, 38), LBLEN, LNGBNDC1 OO, 5) 
COMMON /MODES/ JBTYPE CHAR, IBDR, IBTYPE, ISMART, MODE, ISKILL, ISP 
COMMON / CHARS/IES, IDOT, ITAG, JUMP, LBOND, KAN, ISPACE 
COMMON / HEAD/ MWC 12), ISTATE, PAGE 
COMMON /CUR/ ECUR 
COMMON /PARAMS/ JBDIR, NOCHG, LASTN, MCHAR, JCHAR, NLARGE, L EVEL 
COMMON MSTRED/ IDTPIXC90, 38), LABL (260, 2), MRKCHNC 260) 
COMMON / FROM/ LCHAR a 1 . 
COMMON / IIDD1 / RECNO (2500), NUMIDS, TOTIDS 
COMMON / D1 / IDNUM, DSC9, 6), NBD1, DSCNCC 6, 50) 
COMMON / HP/IHP 
COMMON / RETLIB/O WRWRT 

IF (IHP .NE. 1) THEN 
CALL MEMDSKCCLUSTS, CPDISK, BPSECT, SPCUS) 
DSKMEM = CLUSTS 3E BPSECT 36 SPCUS 
IF CDSKMEM. L. E. C3686 4+ (8 O}ETOTDSD) D THEN 

PAGE = O 
CALL FTSIZEC2, 18) 
CAL FTL OCA (1, 1) & 
CALL FTEXTC INSUFFICIENT DISK SPACE FOR ADDITIONAL SUBSTRUCT 

%URES-MAY ATTEMPT CONNECTION TABLE 
CALL FTSIZEC1, fo) 
GO TO 409 

ENDIF 
ENDIF 
HLO (1) = KAN 
HO(3) E KAN 
HALO (1) E KAN 
FIE E FILE 

1 CONTINUE 
OW RRT = FALSE. 
DOT = 0 
ISKIP = 1 
ISTAT '- 
MODE-1 
ISTATE=11 

f KARE13. 
DBONDXEO P 
DBONDYEO 
Set attaching bond coordinates to 0 
They will remain 0 if we have a stand alone structure 
DO 786 I = 1, 10 

- 
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D0 786 J C 1, 4 
CGINFO (I,J) = 0 w 

786 CONTINUE 
DWAFO 
BLEN: 0 
Set attaching bond length and bond direction to 0 
They will remain 0 if we have a stand alone structure 
CALL HEADER 

1 CONTINUE 
Abort if input=A 
ONE = MM(IX, IYD 

C Picture value at cursor then IBRA was entered 
IF CONE . EQ. 42) GO TO 5050 

C If we are at as don't call valence or clear hydrogen 
CALL CLRHYD (IX-1, IY) - 
CAL VALNCEC2, IX-1, IY, 0, 0) 

C Clear Yange, hydrogens and replace as needed 

This section looks for a Dot Disconnected structure - If a pure dot disconnec 
detected then "merging and exit bond" prompts are ignored and the 
final cursor position is set to the X A dot dis is stored with DOT = 1 - Charges are not stored separately 
and Valence hydrogens are not removed 
If a mixture of dotdis and regular structure is found - the structure 

DO 345 J = LOY, HIY 
IF (IFIRST , NE. O.) GO TO 42 
IF (MM(I,J) . NE. O.) IFIRST=MM(I,J) 

2 IF (MM(I,J) . NE. 42) GO TO 345 
DOT = 1 
LBONDXF 
LBONDYEJ 
IF (IFIRST . EQ. 42 . AND. ONE . EQ. 42) GO Po 731 

: Test for unmixed DOT DIS 
IERR = 52 
CALL MYERRCIERR, KAR, KAR) 
ICNT=ICNT+1 
GO TO 409 

'31 CONTINUE 
CALL FTSIZEC2, 18) 
CAL FLOCA (6, ) 
CAL FEXTC DOT DIS structure detected ' ) 
CALL, DELAY 
CAL FTSIZEC 1, 1 O) 
PAGE = 0 
ICN-ICNT+1 
GO TO 800. 

CALL FTL OCA (6, 1) 
CALL FTEXTC Move cursor to connecting site - Type E to finalize 

X position ~ 
PAGE = 0 
AKARF 69 

O Primary terminator character = E 
BKARF33 
REST : 1 

O Alternate terminator character F S 
CALL SITE(IX, IY, AKAR, BKAR, TER, ICNT, REST) 
IF CREST. EQ. 31) GO TO 1 

Get connecting site 
IF (TER EQ. 1 3D GO TO 409 

Abort if return from SITE as CR 
Cursor should be at a marker or bond - Find out which 

KXIX 

c 



4,967,372 
79 80 

KY=Y 
IVALs MMC IX, IY) 
IF (IVAL NE. 46) GO TO 2002 
IXIX-1 

C Cursor right on marker - placed there by moving the cursor 
C Save PigEx AD DBONDY and call CURS OR 

CALL CURSOR(IX, IYD 
GO TO 2003 2. 

2002 IF CMM (IX-1, IY) . NE. 46) GO TO 2001 
2003 DBONDXIX 
C We are at a marker 

DBONDY-IY 
BLENEO 
DVAL = 0 
GO TO 2000 

2001 IF (IVAL . EQ. O) GO TO 47 
C Spot is empty - Are tie at the end of a bond? 

IF (IWAL. L.T. 256 . OR IVA . GT 2%3613) GOTO 64 
GO TO 480 

47 CAL FINDB (IBDIR, KBDIR, IX, Y) 
C See if lie are at the end of a bond 

IF (IBDIR . EQ. -1 ) . GO TO 64 
C 1 means we are not at the end of a bond 

DWAL. F. KBDIR 
C Find end of bond 

CAL DELTA (DWAL, KNCX, KNCY) 
INCXRKNCX 
INCY-KNCY 
KIX=KIX-INCX 
KIY=KIY-INCY 
IVAL FMMC KIX, KY) 
GO TO 53 

a 30 DWAFWAL/256 
DVAL FIWA-DVA 38.256 
CAL DELTA (DVAL, INCX, INCY) 

53 DO 73 Kt1, 2 
DO 72 IF1, 20 
KIXEKIX+NCX 
KIY=KY--INCY 
LWAL = LMMCKIX, KIY) 
IF (LVAL EQ. O) GO TO 71 
IF (LVAL NE, IWA) GO TO 75 

72 CONTINUE 
75 INCXE-INCX 

INCY--INCY 
KIX-X - s 

KIYs IY 
73 CONTINUE 
64 CONTINUE 

CAL FTSIZEC2, 18) 
CAL FTL OCAC 4, 1) 
SASE FTEXC 1 Cursor not at a bond or a marker' ) 
PA = 0 
CALL FTSIZEC 1, 10) 
GO TO 66 

71 DBONDXEKX-INCX 
DBONDYKIY-INCY 

C Get length of attaching bond 
KXED BONDX 
KIY=DBONDY 
DO 67 IF1, 20 

at I 
KIX. KIX-KNCX 
KIY-KIY-KNCY 
IF (LMMC KIX, KIY) . NE, IWA) GO TO 68 

67 CONTINUE 
GO TO 64 C Something funny with bond length - issue error message and try again 

68 BLENFI 

C This section assigns an output channel, gets the file name, checks 
C to see if the name already exists, asks if an existing file is to 
C be overwritten, aborts the cominand if the file is not to be diver 
C Liritten, opens the file, rites the file, closes the file and releases 
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GO TO 409 
ENDIF . 

963 CONTINUE 
962 CONTINUE 

Trap for charges on 2 letter elements 
o IF CDOT ... EQ. 1) GO TO 842 Skip if DOT DIS 

DO 617 I= LOX, HIX 
DO 617 J = LOY, HIY 
IF CMM(I,J) . NE 43 AND. L. MMCI, J.). NE. 45) GO TO 617 
LOC = IHMM(I,J) 
IF (LOC . EQ. O) GO TO 617 
ITXI-IHIGHC LOC, 1 D 
ITY = J--IHPSéIHIGH (OC, 2) 
M1 =LMM (ITX, ITY) e 
M2=LMM(ITX+1, ITY) 
IF CCM1 ... GE. 65 . AND M1 L. E. 90 D AND (M2 ... GE 97 

€ AND M2 . L.E. 122) ) THEN 
IERR=61 
CALL MYERRCIERR, ERR, IERR) 
GO TO 409 
ENDIF 

617 CONTINUE 
8 (42 DO 81 I. LOX, HIX 

DO 81 OY, HIY 
IDTPIXCI,J) =MM(I,J) 

81 CONTINUE 
IF (IOT EQ. 1) GO TO 589 

C Skip CLEARH if this is a DOTDIS 
DO 80 I LOX, HIX 
DO 80 J = LOY, HIY 
II E I 
JJ E J 
IF (IDPIXCI, J.). GE 65 . AND. IDTPIX (I,J) . L. E. 97 

1 ...AND. (IDTPIXCI, J) . NE. 72 OR, CIDTPIX (I,J) . EQ. 72 
2 AND.IDIRIX It1, J. GE. 97 . AND. IDTPIXCI+1, J) . LE. 122))) 3 CAL CLEARHC2, II, JJ) 

80 CONTINUE 
589 CONTINUE 

a 44 ICNT = ICNT +1 
IF (PAGE. NE. 1) : THEN 

CALL SETSCR (1) 
PAGE = 1 
CAL DISPLA (1) 
CALL FTSIZEC2, 18) 

ENDIF 
IF (IHP . EQ. 1) THEN 
CAL LINEA Partial clear for HP 
CALL ACLEAR 
ELSE 
CALL SETCOL (O) 
CAL CLR 
CAL SETCOL (1) 
ENDIF - 

FILE = 

CALL FTLOCA (7, 20) CALL FTEXT ( ' renter designation for structure (1-6 alphanumerics) 
c 1 

A 44 Go TENUE 
IF (IHP . EQ. 1) THEN 
CALL APCUR 
ACCEPT 691, (NAMSTRCI), IF1, 6) 

691 FORMAT (6A1 ) 
ENDIF 
DO 4444 = 1, 60 

J - J -- f 
FX = 19 - J - 

444 CONTINUE 
IF (IHP . EQ. 1) THEN 
A-ICHARCNAMSR (J) 
IF CA ... GE. 97). AFA-32 
ELSE 
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A = GETCHRC) 
ENDIF 

If CA. EQ. 13 . OR. A . EQ. 32) GO IF CA. EQ. 8) THEN Q TO (44.46 
IF (J. GT. 1) J = J - 1 
FX = 19 + J 
CALL FTLOCA (8, FX) 
CALL FTEXTC (1 - 
NSC1 0 (J) = T 
GO TO 1444 

ENDIF 
HLO(2) = CHARCA) 

IF (IHP .NE. 1) THEN 
CALL FTLOCA (8, FX) 
CALL FTEXT CHLOE) 

ENDIF 
If S (AGE.-68). AND (A.L.E.57) ). OR. ( (A.GE.65). AND 96. A. E. 99) ) . OR.C (A.G.E.97). AND AE2355S NSC10 CJ) = CHARCA) D. C.A.L.E. 122) )) THEN 
ELSE 

NSC10 (J) = T Y Y 
ENDIF 
IF ( J. EQ. 6) GO TO 4446 2. 

4444 CONTINUE 
4 446 CONTINUE 

IF (IHP . EQ. 1) THEN 
CALL LINE 4 
ESE ACEAR Partial clear for HP 
CAL SETCOL (O) 
CALL CLR 
CAL SETCO (1) 
ENDIF 
NULL FILE NAME IMPLIES ABORT COMMAND. 
IF (NSC (1) . EQ. ) GO TO 409 
CQNCAENATE. STR EXTENSION TO FILE NAME 
NSC10 (7) = . . . 
NSC1 g (8) : S. 
NSC1 (9) = T w 
NSCO (10) = R. 
DO 8686 I = 1, 1 O 

HALO C+1 ) at NSC1 0 (I) 
86.86 CONTINUE 

HALO (12) E KAN 
CAL FTL OCA (7,26) 
CALL FTEXT ( Output to file : " ) 
CALL FTEXT (HALOE) 
CALL FTL OCA (8,26) 
CALL FTEXT ( 1. Press RETURN to clear screen " ) 
A = GETCHRC) 
IF (IHP EQ. 1) THEN 
CAL LINEA 
ESE ACLEAR Part a clear for HP 
ELS 
CALL SETCO (0) 
CAL CLR 
CALL SETCO (1) 
ENDIF 
INQUIRECFILE=FILE, EXIST=EXIST) 
F C. NOT EXIST) GO TO 40 4 

C s 

C File exists - Do you wish to replace it (YMN)2 
CALL FTLOCAC 7, 23) 
CALL FTEXTC File exists - Do you wish to replace it (YaN) 21 " ) 

A60 CONTINUE 
IKAR GETCHRC) 
IF (IHP . EQ. 1) THEN 
CALL LINE?. Partia clear for HP 
CALL ACLEAR 
ELSE 
CAL SETCOL COD 
CALL CLR 
CALL SETCOL (1) 
ENDIF 



4,967,372 
87 88 

IF (IKAR. EQ. 95) THEN 
IERR = 39 
CALL MYERR (IERR, IERRIERR) 
GO TO 460 

ELSE IF (IKAR. EQ. 13 . OR. IKAR. EQ. 78 . OR. IKAR. EQ. 1 1 0 THEN 
GO TO (44 

C If no go get new file name f . 
ELSE IF (IKAR . EQ. 89 . OR, IKAR EQ. 121 D THEN 

OWRRT E TRUE. x - 
GO TO (4 Od 

ENDIF 
CALL FTOCA (8, 23) 
CALL FTEXT ( " 'Invalid response : " ) 
HLO(2) E CHAR(IKAR) 
CALL FTEXT CHOE) 

C Invalid response - go try new entry 
GO TO 460 

604 OPEN COU, FILE=FILE) 
IF CDOT EQ. 1 D GO TO 912 

C Skip charge processing for DOT DIS 
C Get charges 

LENC = 0 
DO 85 I = LOX, HIX 
DO 85 J = LOY, HIY 
IF (LMMCI,J) . NE. 43 . AND. LMM(I,J) . NE. 45) GO TO 85 
LENCE LENC+1 
IF (ENC GT. 10) GO TO 1234 

C Too many charges - bail out 
LOC = IHMM(I,J) 

C Get index if IHIGH so de can determine the 
C coordinates of the associated node 

EF COC NE. O.) GO TO 86 
CGINFO (ENC, 1) = 

C Delocalized charge - X value 
CGINFO (LENC, 2) J 

C Delocalized charge y Value 
GO TO 87 

86 CGINFO (ENC, 1) st-IHIGH (OC, 1 ) 
C X value 

CGINFO CLENC,2) =J+IHP%IHIGH COC, 2) 
C Y value 
87 CGINFOCENC, 3) FMMC, J) 
C - OR - 

IDTPIX (I,J) = 0 
CGINFO (LENC, 4) = 0 
IF (MMCI+1, J.). GE 50. AND. MMCI+1, JD. L. E. 57 D CGINFO CLENC, 4) =MMCI+1, J) 

C Digit following sign e 
IF (CGINFO (LENC, 4) . NE. O.) IDTPIX (I+1, JD = 0 

85 CONTINUE 
C 
C D1 data is prepared for output. 

END = 0 
DO 300 I = 1, NBD1 

MX = DSCNCCB, I) 
MY. P. DSCNC (6, I) 
IF (MMCMX, MY). NE 34) GO TO 300 
LEND E END + 1 
IDTPIX (MX, MY) = 0 

300 CONTINUE 

THE FOLLOWING CODE GETS THE LENGTHS OF THE ARRAYS 
MM - AB - MRKCHN - AND LNGBND 
SO THAT NE CAN COMPRESS THE DISK FILES 
LOX F MAXOCOX, 1) 
LOY MAXO CLOY, 1) 
HX MINO CHIX, MAXX) 
HIY MINO CHIY, MAXY) r . 

912 LENP:0 
DO 45 IF LOX, HIX ar 
DO 45 J = LOY, HIY 
IF (IDTPIX (I,J) . NE. O.) LENP = LENP+1 

45 CONTINUE 
LENMO 
FLENM = 0 
DO 46 IF1, 260 



46 
A 466 
C 

C 
100 

49 
400 

1401 
C 
406 

(403 
C 
4077 

40.33 

31 O 

4088 

A 07 
C 

38 
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IF C (LAB (I, 1 D. NE, Q). AND. CLAB, C , 2) . NE. O)) THEN 
FLENM = FLENM + 1 

EL EF C CABL (I, 1 D. GT, 0). AND A B C, 2) . GT. O)) ENM 
S 
GO TO (4 666 

ENDIF 
CONTINUE 
CONTINUE 

ENL E BLEN r" 

FORMAT (74) 
RITE COU, 1 OO) DBONDX, D BONDY, DVAL, BLEN, DOT, LBONDX, LBONDY 
RITE(OU, 100) 1. FFP 

DO 49 IF LOX, hi?: 
DO 49 J = LOY, HIY 
IF CIDTPIX (I,J) . NE. O.) WRITE COU, AOO) I, J., IDTPIXCIJ) 
CONTINUE 
FORMAT (2I4, I.10) 

WRITE(OU, 1 OOD LENM 

DO 401 F1, FL. Elii 
IF (CABL (I, 1). G. 0). AND. (AB, CI, 2) . GT. 0) ) w 

RITE COU 1 OOD LABL (I, 1 ), ABC I, 2), MRKCHN (I) 
CONTINUE p 

WRITE COU, 1 OOD LENL 
IF (ENL . EQ. O) GO TO 4077 
DO 403 I= 1, ENL 

RITE COU, 100) (NGBNDCI, J), J = 1, 5) 
CONTINUE 

RITECOU, 1 OO) LENC 
DO 4033 I = 1, LENC 

WRITE COU, 1 OOD CCGINFO (I,J), J = 1, 4) 
CONTINUE 
RITE COU, 100) LEND 

DO 31 O I = 1, NBD1 
MX = DSCNCC5, I) 
MY = DSCNC (6, ID 
IF (MMCMX, MYD. EQ. 34) (RITECOU, 100). CDSCNCCJ, I ), J = 3, 4) 

CONTINUE 
IF C. NOT. OVRRT) THEN 

NLBS = NIBS -- 1 
IF (IBS. GT a?, ny r-r' 

CALL FT-CCA & 4, } 
CALL FTEXTC WARNING-MORE THAN 640 SUBSTRUCTURE FILES EXIS 

LENM + 1 

%T-NOT ALL NAMES CAN BE LISTED IN RETRIEVE1. " ) 
PAGE = 0 
GO TO (407 

ENDIF . . 
LIBR8 (1 NLIBS) = 1 
DO 4038 = 1, 6 Af. 

LIBR8 CI+1, NLIBS) = NSC1 0 (I) 
CONTINUE 
LIBR8 (8 NLIBS) = 1 

ENDIF 
CLOSE COUD 
RELEASE CHANNEL 

C This section clears the dialog from the screen, positions the cursor, 
C sets some return variables, calls HEADER and returns 
CCCXX36%%%é%36.36%%3EE6%XX36%3E26%9E%36.36%6%9E%2636.36.36%%9E%2C369636.36%36%%%3E26.36%3EE9E9E9E36%%26.36%9E9E9E9E 
A 09 CONTINUE 

IF (IHP . EQ. 1) THEN 
CALL LINE4 
CALL ACLEAR ! Do partial clear for HP 
ENDIF 
IF (PAGE. EQ. 1) THEN 

CAL SETCOL COD 

IF (IHP . NE. 1) CALL CR 
CALL SETCO (1) 
CALL SETSCR (2) 
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PAGE - 2 
CALL DISPLA (2) 
CALL FTSIZEC 1, 1 O) 

END F 
ICUR = 1 
CALL CURSORCIX, Y) Position cursor correctly and set parameters accordingly 
ISTATE=0 
IF (FIL E. EQ. " f) THEN 

FILE = FILE 
ELSE 

LSC E FILE 
ENDIF 
IF CCL CHAR. EQ. 12) . OR. (LCHAR. EQ. 13) ) GO TO 3000 
LEVELEO 
CALL HEADER 
ISKIP = 0 
SET LEVEL AND ISTATE TO GROUND AND CALL HEADER 
RETURN w 
CONTINUE 
L FLAG = 1 
LEVE at 1 
ICHAR E L CHAR 
IF (ICHAR. EQ. 1 2) KAR 94 
IF (ICHAR. EQ. 13) KAR 33 
ISKIP = 0 
CALL HEADER f 
RETURN 
IERR = 51 
CALL MYERRCIERR, KAR, KAR) 
GO TO 407 
END 

SUBROUTINE REFORM creates from connection table input the graphics 
image in arrays MM and LNGBND. SUBROUTINE GETLIN is called to 
return a record of connection table input and SUBROUTINE CHRNUM is 
called to convert strings of numeric digits to integer values. 

ORI Paul Broderick December, 1984 

SUBROUTINE REFORMCSTATUS) 
IMPLICIT INTEGERX2 (A-Z) 
INTEGERe 4 MM 
DIMENSION NODEC2), MULTC2), BOND (255, 16), BTYPEC 255, 16), XC 255), 

2 YC 255), NCONC 255) 

3. 

CHARACTER361 LINE, COMMA, APOST, STAR, BLANK CONTBL, SLASH 
COMMON /STRPIX/. PIX, MMC90, 38), LBLEN, LNGBNDC1 00, 5) 
COMMON /TRANS/ INEC 160) 
COMMON / CD/ MAXX, MAXY 
COMMON /RANGE/ OX, HIX, LOY, HEY 
COMMON / QTVLNCM OERR, CHER 
COMMON / D.1 / IDNUM,IDSC9, 6), NBD1, DSCNC (6,5) 
COMMON / IRECS/ IU, IREC, TO PREC, BOTREC 
COMMON / CONTBL/ CONTB (80, 258), LTBL 
COMMON /HP/IHP 

DATA COMMA / , , APOST / " " M, STAR / "X"/, CANCEL /24/, 
BLANK/ / SLASH / / / 

STATUS 
TO PREC 
TBL c 
LONODE 
HINODE 

O 
IREC 

f 
O 

The header record is input. 
CONTINUE 

As TroETCLENGTH, STATUS 
CAL CHRNUM(RECNO, BEG, POS) 
IF (CRECNO. NE. O. O.R. CSTATUS, NE. 0) ) THEN 

CHER at 2 
CAL MYERRC 37 37, 37) 
CALL FTSIZEC2, 18) 
CAL FTL OCA (1,35) 
CALL FTEXTC 1-OR-IN FILE VERSION-INPUT RECORD OUT OF ORDER T ) 



20 

30 

4,967,372 
93 94 

STATUS = 1 
RETURN 

ENDF 
PRVREC - RECNO 

s pugber of records to follow is identified. 
CALL CHRNUMCN RECS, BEG, POS) 

Each node is processed into th wo SS RES o the picture array. 
CALL TTY GET CENGTH, STATUSD 

FGS reord number is identified. 
CALL CHRNUMCRECNO, BEG, POS) 

IF SRECNNE.PRVREC+1).OR. (STATUS.NE.0) THEN 
CAL MYERRC 37, 37, 37D 
CAL FTSIZEC2, 18) 
CALL FOCA C1, 35) 
ca. FEXTC --OR-IN FILE. VERSION-INPUT RECORD OUT OF ORDER" 
STATUS = 1 e - 
RETURN 

ENDIF 
PRVREC = RECNO 

%) 

The chemical symbol is id fied. POS = POS + 1 y is identified 

IF (INE(POS). NE. "c"). THEN 
NODEC) = ICHAR(LINE(POS)) 

ELSE 
NODE (1) = 46 

ENDIF 
NOD = 1 
POS = POS + 1 

(LINE(POS). NE BLANK), IHEN 
NoDEC2) = ICHARCLINE(POS)) 
NOD = 2 

ENDIF 

The x and y coordinates are identified. 
POS = POS + 2 
c. CHRNUMC VAL, BEG, POS) 
XCI) E WAL 
F(XCI). LT. LOX) THEN 

LOX = XCI) 
ElseF (XCI). GT. HIX) THEN 

HIX = XCI) 
ENDIF 
POS = POS + 1 r 
CA. CHRNUMC VAL, BEG, POS) 
Y(I) = WA 
FCY(I). LT. LOY) THEN 

LOY = Y(I) 
ElseF (Y(I). GT. HIY) THEN 

HIY = Y(I) 
ENDIF 

POS = POS + 1 If the node is a dot...disconnect marker, it is processed. 
IF (NODE (1). EQ. 42) THEN 

(XCI), Y(II)) = NODEC1) s 
IF scie:glas).5.65 AD, ICAR(LINE(Post.” THEN 

CA. CHRNUMC VAL, BEG, POS) 
DO30 RNT = BEG, POS-1 

KNT = KNT + 1 ExcISkNr, Y(I)) = ICHARC LINECRNT)) 
CONTINUE 
KNT = KNT + 1 
POS = POS + 1 
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IF (CICHAR(INE(POS)). GT. 48). AND. (ICHARC LINE(POS)). LE. 57)) THEN 
MMCXCI) +KNT, Y(II)) = ICHARCSLASH) . 
GO TO 20 

ENDIF 
ENDIF 
LONODE = LONODE + 1 

If the node is a non-localized charge, it is processed. 
ELSEIF (CNODE (1). EQ. 43). OR (NODEC 1). EQ. 45)) THEN 

DO 50 J E 1, NOD 
IF NODE65.NE.49) MMCXCI)-1 +J, Y(II)) = NODECJ) 

CONTINUE 
HINODE = 1 

If the node is a D structure, it is processed. 
ELSE IF (CNODEC 1). EQ.68). AND. (NODEC2). GE. 49). AND. (NODE( 2) . L.E. 

57)) THEN 
NODE(2) E NODE (2) + 63 
MU - 1 
MULT (1) = ICHARC LINE(POS) ) 
POS = POS + 1 

IF (CICHARC LINEC POSD). GE. 48). AND. CICHARC LINEC POS) D. L. E. 57) D THEN 
MULTC2) E ICHARC LINEC POS) ) ty 
MUL = 2 
Pos = Pos + 1 

ENDIF f 
POS = POS + 1 

IF squit (1). GE. 50). OR. (MUL.EQ.2) THEN 
DO 1 OO J = MUL, 1 - 1 

MMCXCI) - J, Y(II)) = MUTCK) 
K E MUL. 

CONTINUE 
. ELSE 

MUL = 0 
ENDIF 
DO 20 O J = 1, NOD 

MM(X(I)-1-J, Y(II)) = NODECJ), 
CONTINUE 

If the node is an XM structure, it is processed. 
ELSE IF (CNODEC1). EQ. 77). AND. C.NODEC2). GE. 49). AND. (NODE( 2) 

... L. E. 57).) THEN - 
NODE( 2) = NODE (2) + 63 
DO 300 J F 1, NOD 

MMCXCI) -1 +J. Y(I) ) - NODECJ) 
CONTINUE 

Ef the node is an atom node, it is processed. 
IF ( (NODEC1). EQ.72). AND. (NOD. EQ. 1)) NODE (1) = 74 
DO 400 J = 1, NOD 

MMCXCI)-1+J, Y(I)) = NODE (J) 
CONTINUE 

The charge or possible D1 bond site is identified. 
CALL CHRNUMCCHG, BEG, POS) 
OW E BEG 

HIGH E POS - 1 

The relative charge or bond site position is identified. 
POS = POS -- . 1 
CALL CHRNUMCRELCGP BEG, POS) 
IF CCHG NEO) THEN 

IF (RELCGP. EQ. 1) THEN 
IGH = 3 
INKX = 0 
INKY = IHP f 

ELSE IF GRELCGP. EQ. 2) THEN 
IGH = 4 . 
NKX 1 
INKY = IHP 

ELSE IF (RECGP. EQ. 12) THEN 
IGH = 5 
INKX = 2 
INKY = IHP 
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The relative hydrogen position is identified. 
POS = POS + 1 
CALL CHRNUMCRLHYDP, BEG, POS) 
IF (HYDS. GT. O.) THEN 

IF (CRLHYDP. G.E. 2). AND CRHYDP.L.E. 4)) THEN 
INKX t NOD 

ELSE IF (CRHYDP. EQ. 1) . OR. (RLHYDP. EQ.5)) THEN 
INKX - 0 

ELSE 
IF (HYDS. EQ. 1) THEN 

-INKX c -1 
ELSE 
INKX = -2 

ENDIF 
ENDIF 
IF ( (RLHYDP. EQ. 3) . OR. (RLHYDP. EQ. 7) D THEN 

INKY = 0 
ELSEIF ( (RLHYDP. EQ.8). OR. (RLHYDP.L.E. 2) ) THEN 

INKY = - 1 
ELSE 

INKY - 1 
ENDIF 
MMCXCI) +INKX,Y(ID+INKY) = 72 
IF (HYDS. GT, 1) THEN 

DO 700 J = LOW, HIGH 
= - LOW - 1 

MMCXCI) +INKX+, Y(II) +INKY) = ICHARC LINECJ) ) 
CONTINUE 

ENDIF 
ENDIF 

The abnormal mass is identified. 
POS = POS + 1 
CALL CHRNUMCMS, BEG, POS) 
POS = POS + 1 

ENDIF 

The number of connections from the node is identified. 
CALL CHRNUMCWAL, BEG, POS) ' 
NCON (I) E WAL 

Each connection and bond type is stored for bond tracing. 
DO 800 J = 1, NCONCI) 

POS = POS + 1 
CALL CHRNUMCWAL, BEG, POS) r 
BOND (I,J) = WA 
POS = POS -- 
CALL CHRNUMCWAL, BEG, POS) 
IF (WAL. E. 3) THEN 

BTYPECI,J) = WAL a 
ELSE 

BTYPECI,J) = WAL + 1 
ENDIF 

CONTINUE f 

Bonds are drawn. 
DO 2000 I = LONODE, NRECS-HINODE 

DO 1500 J = 1, NCONCI) 
DX X(BONDCI, J) ) - XCI) 
DY F YCBOND (I,J) ) - Y(I) 

If a bond does not fit a normal bond direction, it is 
assumed to be a long bond. 

IF (CIABSCDX). NE. IABS CDY)). AND. CDX. NE. O.). AND. L. BLEN F L BEN + 1 D. CDY, NE. O.) D THEN 
LNGBNDC LBEN, 1) = X(I) 
LNGBNDC LBLEN, 2) = Y(I) 
LNGBNDCLBLEN, 3) = X(BOND (I,J) ) 
LNGBNDC LBLEN, 4) = Y( BOND (I,J) ) 
LNGBNDCLBLEN, 5) = BTYPE(I,J) y 
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The bonds directional increments and directional code are 
computed 
ESE 

IF (DX. NE. O.) THEN 
INKX = DX / IABS (DX) 

ELSE 
INKX = 0 

ENDIF 
IF (DY. NE. O.) THEN 

INKY = DY / IABS (DY) 
ELSE 

INKY = 0 
ENDIF 
IF (Ex: EQ. 0 THEN O it 

HGH = IABS (YCBONDCI,J) ) - YCID) 1 
INK = INKY 
IF (INKY. EQ. 1) THEN 

BIDIR = 5 
ELSE 

BIDIR = 1 
ENDIF 

ELSE f (NKx.E. 1) THEN LOW F 
HIGH = IABS (X(BOND (I,J) ) - XCI)) 1 
INK = INKX 
IF (INKY. EQ. 1) THEN 

BIDIR = 4 
ELSEIF (INKY. EQ. OD THEN 

BIDIR = 3 
ELSEIF (INKY. EQ.-1) THEN 

BDIR = 2 
ENDIF 

ELSE 
LOW F 
HIGH = IABS (X(BONDCI, J) ) - XCI)) . 1 
INK = NKX 
IF (INKY. EQ.-1) THEN 

BIDIR = 8 
ELSE IF (gy. Eq.0) THEN 

BIDIR F 
IF (NOD. EQ. 2) HIGH = HIGH - 1 

ELSE 
BIDIR = 6 f . 

ENDI.F r 
ENDIF 

Normal bonds are traced into the Picture array 
Do 1100 K = LOW, HIGH, INK 

LO 
AX 
AY 
IF 

CONTIN 
CONTIN 
DO 130 

KX 
KY 
IF 

K 
XCI) + (K 36 INKX) 

= Y(II) + (K 36 INKY) 

McAX, Ay). Eq.0). OR. (McAx, AY). GE.256) GO TO 115 
UE 
O K = LO, HIGH, INK 
= K E INKX + XCI) 
- K 36 INKY -- YCI) 
(MMCKX, KY), GT. OD THEN 

If the bond crosses a node or other bond, it is 
reassessed as a long bond. 
IF (CLMMCKX, KY) . T. 48) . OR. 

( CMM (KX, KY) . GT. 57). AND. (MMCKX, KY). NE. 72). AND. 
CMM(KX, KY) . L. E. 96) ) . OR. (LMM(KX, KY). GE. 256)) 
GO TO 1175 

IF C ( CMMCLX, Y). EQ. 46), OR. CMMCLX, Y). EQ. 63) . OR. 
C (MMCLX, Y). GE. 65). AND. (MMCLX, LY). L. E. 90) )) . AND. 
C (X(BOND (I,J) ). NE. LXD. O.R. (YCBOND CIJ) ). NE. LY) )) 
GO TO 1175 

IF CC (MMCLX, LY). GE.97), AND. (MMCLX, LY). L.E. 122). AND. 
CCXCBOND (I,J) ) . NE. LX+INKX) . OR. (YCBOND (I,J) ) 
. NE, Y) ))) GO TO 1175 
GO TO 1400 
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CONTINUE 
DO 1200 L = LO, K-1 ..) 

KX E L E INK 
KY = L. 96 INKY 
MMCXCI) --KX, Y(II) --KY) = 0 

CONTINUE 
LBLEN E LBLEN -- 1 
LNGBNDCL BEN, 1) = X(I) 
LNGBNDC LBLEN, 2) = Y(I) 
LNGBNDC LBEN, 3) = X(BOND (-, J) ) 
LNGBNDC LBLEN, 4) = YC BOND CIJ) ) 
LNGB NDC LBLEN, 5) - BTYPECI,J) M. 
GO TO 1 (400 
If a bond stumbles across an attached hydrogen or 
gharge bond extension ceases. 
MM(KX, KY) = (BTYPECI,J) 26 2.56) + BIDIR. 

ENDIF 
CONTINUE 
CONTINUE 

ENDIF 
CONTINUE 

CONTINUE 

The trailer record is processed. 
As TYGET(LENGTH, STATUS O e 

CALL CHRNUMCRECNO, BEG, POS) 
IF (CRECNO.NE - 1 D, OR (STATUS. GT. O)) THEN 

CHER = 2 . 
CALL MYERRC 37, 37, 37) 
CALL FTSIZEC2, 18) Yes. . 
CALL FTL OCA (1,35) 
CALL FTEXT ( 1-OR-IN FILE VERSION-INPUT RECORD OUT OF ORDER1. " ) 
STATUS = 1 
RETURN 

ENDIF 
DELEMS c O 
POS = 3 
CONTINUE 
IF (INEC POS). EQ. COMMA) DELEMS = DELEMS + 1 
POS = POS + 1 
IF C (DELEMS. GE. 11) . OR. CICHARC LINEC POS) ) . EQ. 48)) GO TO 3100 

IF ( CICHARC LINE(POS)). GE. 49). AND. CICHAR (LINE(POS) D. L. E. 57)) THEN 
CALL CHRNUMCNOD, BEG, POS) 
POS = POS + 1 
CALL CHRNUMCXM, BEGPOS) 
IF (XM. T. LOX) THEN 

LOX = XM 
ELSE IF (XM--NOD. GT. HIX) THEN 

HIX = XM + NOD 
ENDIF 
POS = POS + 1 
CALL CHRNUMCYM, BEG, POS) 
IF (YM. L. T. LOY) HEN 

OY - YM 
ELSE IF (Y.M. GT. HIY) THEN 

HIY = YM 
ENDIF 
POS = POS + 1 . 
IF (ICHARC LINE(POS)) . NE. 77) THEN 

CALL CHRNUMCMUL, BEG, POS) 
IF (LINEC POS). EQ. SLASH) THEN 

POS = POS + 1 
CALL CHRNUMCMUL, DUM, POS) 

ENDIF 

SHF = Pos - BEG O 
DO 2200 J = LSHFT, 1, -1 

Mcx-YM) = ICHARLINE(BEG+k) E. K. -- 
CONTINUE w 
POS = POS + 1 

ELSE 
LSHFT = 0 
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ENDIF 
MMCXM, YM) = ICHARC LINE(POS) ) 
POS = POS + 1 
MM(XM+1, YM) = ICHAR(LINE(POS)) + 63 . 
POS = POS + 1 MMCXM-CSHFT+1 ), YM) at ICHARCSTAR) 
PLACE = POS 
DO 2500 J. PLACE LENGTH 

POS = 
IF (LINE(POS). EQ. COMMA) THEN 

DELEMS = DELEMS + 1 
IF (ICHARC LINE(POS+1)). EQ. 48) THEN 

GO TO 31 OO 
ELSE 

POS = POS + 1 r. s. 
GO TO 21 OO 

ENDIF 
ENDIF 

federikfot. E5HIX = XM + K F (XM+K. GT. CARINEC POSS). EQ. 43). OR. (ICHARC LINE(POS)). EQ. 45)) 
HEN Erik, YM) = (8 x 23c2613) + ICHARC LINE(POS) ) 
ESE 

MMCXM--K, YM) = ICHARC LINEC POSD) 
ENDIF 

CONTINUE 
ENDIF 

IF (POS, GE. LENGTH) GO TO 31 OO 
GO TO 2100 
CONTINUE 
LOX = MAXO COX-2, 1) 
HIX = MINO CHIX+3, MAXX) 
LOY = MAXO CLOY-1, 1) 
HIY = MINO CHIY+1, MAXY) 
RETUR 
END 

SUBROUTINE CHRNUM returns the integer value that is represented 
by a string of digits that is delenited by either commas or 
horizontal bars. 

ORI Paul Broderick December, 1984 
SUBROUTINE CHRNUM (WAL, BEG, POS) 
IMPLICIT INTEGERX2 (A-Z) 
CHARACTER361 LINE, COMMA, BAR, NEGA, POSI, SLASH 
COMMON /TRANS/ LINEC 60) 
DATA COMMA / f, M, BAR / M, NEGA / - "M, POSI / " +/, SLASH / / / 

BEG = POS 
WAL. E 0 
POW = 1 

IF (INEC POS). EQ. NEGA) THEN 
SIGN E - 1 
POS = POS + 1 

ELSE IF (INE(POS). EQ. POSI) THEN 
SIG = 1 
POS = POS + 1 

ELSE 
SIGN 1 

ENDIF 
CONTINUE 
IF ( (LINE(POS). NE, COMMA). AND, CINE(POS). NE, BAR). AND. 

LINE(POS), NE, SLASH) THEN 
WA = (VAL 26 POW) + (ICHARC LINE(POS) ) - 48) 
PON = 10 
POS = POS + 1 
GO TO 10 

ENDIF 

WA = WAL 36 SIGN 
RETURN 
END 
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ROUTINE TTYGET SERENESSEESS's 54t a line of the connection table 
EAERN ER361 LINE, CONTB E6'5R5;"iSEE 99.9N /IRECS/ IU, IRECOPREC COMMON / CONTB/ 6i5:SESS; SFC 
DATA POS /80/ 

STATUS = 0 
DO O I = 1, POS 

LINECI) = CHAR(0) 
CONTINUE 
IREC = IREC + 1 r 
READ (IU, 999, REC=IRECEND = 40) (LINECL), L = 1,80) 
CONTINUE rt 
MAX E 80 
BOTREC E REC 
TBL. E L TBL + 1 
TERMN = . FALSE. 
DO 400 I = 1, 80 

CONTBLCI, LTB) = LINECI) 
IF C C C (ICHARC LINECI)) . EQ. 32). AND. ( CI. GT. 6) . OR. (LINEC 1. ) 

3. . EQ. O))) . OR. C. EQ. 80) ). AND. ( .. NOT. TERMN) ) THEN 
IF (I, EQ. 80) THEN 

LENGTH c I 
IF sighARCLINE(1)). Eq.45). AND. (ICHARCLINE(2)). Eq.49) se 

IREC E IREC -- . 1 
DO 1 OO L = 81, 160 

LINEC) = CHAR(0) 
CONTINUE 
READCIU,999, REC=IREC, END=110) (LINECL), L=81, 160) 
LTBL = LTBL + 1 
LMAX = 160 
BOTREC = IREC 
DO 200 L. F 81, 160 

CONTBL (L-80, TBL) = INE( ) 
ENGTH 

IF CICHAR (LINECL) ). EQ. 32) GO TO 410 
CONTINUE w 

ENDIF 
ELSE 

LENGTH E - 1 
ENDIF 
TERMN = . TRUE. 

ENDIF 
CONTINUE 
IF (LENGTH. L.T. LMAX) POS 
FORMAT (80A1) 
RETURN 
END 

SUBROUTINE TBLCHR prepares connection table data for transmission by 
transforming the numeric elements of the connection table to 
character representation, inserts connas between the elements, 
and heads each record string with SOH and appends the string with 
its computed check digit and CR LF. 
ORI Paul Broderick July, 1984 

SUBROUTINE TBCHR (IERR) 
IMPLICIT INTEGERE2 (A-Z) 
INTEGER364 DSKMEM 
LOGICALC 2 EXIST, NENME, ALPHID 
CHARACTERX1 O ID, FILE, INID, INFILE, BLNK1 O GETID, ZERO1 O 
CHARACTER361 NAMSTR (10) 

CHARACTER2S 1 2 HLOID 
CHARACTER361 ID 1 0 (10), HOD12 (12), H LOC 3D 
CHARACTER3E3 HLOE 
EQUIVAL ENCE CHL OE, H LOC1) ) 

EQUIVALENCE (ID1 O(1), GETID), (GETID, H LOD12(2)), CHLOID, H LOD12(1)) 
CHARACTER361 TRANS, CHK, RET (3), BANK 
CHARACTER361 COMMA 
COMMON /STRDEF/ NNODE, TABLEC 255, 43) 

ENGTH + 1 
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UU MUN M RNS/ TRANS (80) 
COMMON /HP/IHP w 

COMMON /ORECS/ OU, dOTREC 
COMMON / IRECSM IU, INREC, TOPREC, BOTREC 
COMMON / IIDD/ IDNDX, ID, FILE, INIDC2500) 
COMMON / IIDDO/ INFILEC2500), PLACE 
COMMON / IIDD1/ RECNO (2500), NUMIDS, TOTIDS 

Variable MNUM the number of XM structures and array 
IMS contains the following items for each 26M structure : 

1 - Multiplier of the structure. 
2 - %M identifying ordinal value. 
3, 4 - X and Y coordinates of the M. 
5 - Length of connection table entry for the XM structure. 
6 - Length of the formula to follow. 
7 - Divisor of multiplier. 
8 thru 90 - The molecular formula of the 26M structure. 

COMMON /M1/ MNUM, IMS (90,5) 
COMMON / ALPHID/ ALPHID 
COMMON /DTDS/ DTN, DTX(30), DTY(30), DTN1 (30), DTN2(30) 
DATA COMMA / " , "M, BLANK / " "M, BLNK1 O/ T/ 
DATA ZERO1 O / OOOOOOOOOO / 

IF (IHP .NE. 1) THEN 
CALL MEMDSKCCLUSTS, CPDISK, BPSECT, SPCLUS) 
DSKMEM = CLUSTS 36 BPSECT 36 SPCUS 
IF (CDSKMEM. L. E. ( (TOTIDS-NNODE+80)}{80) )) THEN 

IERR = 1 OO 
RITECOU, 89, REC= 1) OUTREC 

FORMAT (I6) 
CLOSE COU) 
OPEN (IONDX, FILE= IDS.NDX, STATUS= "NEW", ACCESS= DIRECT, 

FORM= FORMATTED, RECL-80) 
DO 13 I = 1, NUMIDS . 

IF (INFILECI). NE. ) WRITE(IONDX, 79, REC=I) 
INIDCI), INFILECI), RECNOCI) 

CONTINUE 
CLOSECONDX) 
CALL CLOSEG 

ENDIF 
ENDIF 

original copy of the edited structure is deleted from the 
. . . 

IF (TO PREC. GT. O.) THEN 
CALL SETSCR(1) 
PAGE = 1 x - 
CAL DISPLA (1) 
CONTINUE 
CAL SETCOL COD 
CAL CLR ar 
CALL SETCO (1) 
CALL FTSIZE (2, 18) 
CAL FTOCA (8,24) 
CALL FTEXT ( ' 'Do you want to replace edited version (Y/N)?") 
AA = GETCHRC) 
CALL FOCA (8,24) 
CALL FTEXTC 1 - 
IF (CAA. NE. 89), AND. CAA. N.E. 121)) THEN 

IF (APHID) THEN 
GETD = BLNK10 
MX 32 . 
CALL FTL OCA (8, MX) 
CALL FTEXT (1Enter (1-10) character ID") 

ELSE 
GETID = ZERO10 
MX E 28 
CALL FLOCA (7 MX) 
CALL FTEXT ( , 1 Enter CR for default ID increment - or - " ) 
CALL FTLOCA (8, MX) 
CALL FTEXTC Trenter (1-10) digit ID r") 

ENDIF 
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11 555 J - O 
IF (NUMIDS+ 1 . L. E. 2500) INID (NUMIDS+1) = ID 

IF (IHP . EQ. 1) THEN 
CAL APCUR 
ACCEPT 691, (NAMSTRCI), I= 1, 10) w 

691 FORMATC1 OA1 ) 
ENDIF 

DO 5555 I = 1, 100 
J E J -- 1 
FX = MX -- J - 1 

1555 CONTINUE 
IF (IHP EQ. 1) THEN 
AAF CHARCNAMSTRCJ) ) 
ELSE 
AA = GETCHRC) 
ENDIF 
IF CAA. EQ. 13 . OR. A.A ... EQ. 32) THEN 

IF (CGETID. EQ. ZERO1 O) . OR. CGETID. EQ. BLNK1 O)) THEN 
IF (ALPHID) GO TO 55 
GETID = ID 
IF (NUMIDS. GT. O.) THEN 

55.30 DO 5535 K = 1 O, 1, -1 . 
ID 1 0 (K) = CHAR(ICHARCID 1 0 (K)) + 1) 
IF (ID1 OCK), EQ. : ' ) THEN 

ID 1 0 (K) = 0 r 
IF (K. EQ. 1) THEN 

GETID = OOOOOOOOO1 
GO TO 5536 

ENDIF 
ELSE 

GO TO 5536 
ENDIF 

5535 CONTINUE * * 
5536 CONTINUE 

FIN = 10 
DO 5566 K = 1, NUMIDS+1 

E. IF (GETID. EQ, INIDCK) ) GO TO 55.30 
5566 CONTINUE 

IF (IHP .NE. 1) THEN 
CAL FTOCA (9, 28) 
CAL FTEXT (HLOID) 
ENDIF 
GO TO 5556 

ELSE 
IF (IHP .NE. 1) THEN 
CALL FTL OCA (928) 
CALL FTEXT (HLOID) 
ENDIF 
FIN = 0 
GO TO 66.67 

ENDIF 
ELSE 

FIN - J - 1 
GO TO 5556 

ENDIF 
ENDIF 
IF CAA. EQ. 8) THEN 

IF (J. GT 1) J E J - 1 
FX = MX -- J - 1 
CALL FTLOCA (9 FX) 
IF (ALPHID) THEN 

CAL FTEXT (11 ) 
ID 1 0 (J) - 

ELSE 
CALL FTEXT (T r012 ) 
ID1 O ( ) is Of 

ENDIF 
GO TO 1555 

ENDIF e 
IF C C CAA. GE. 48), AND. CAA. L. E. 57) ) . OR. CAA. EQ. 32) ) THEN 

HOC2) E CHARCAA) 
F (AA. EQ. 32) AA E (48 

IF (IHP .NE. 1) THEN . 

ar. 



BCE AND CR1 ) 

5555 
5556 

666 (4 

%ies - 

3éntry r ) 

6666 
66.67 

ELS 
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CALL FTL OCAC9, FX) 
CALL FTEXT CHOE) 

ENDIF 
ID1 OCJ) = CHARCAA) 

ESE IF (CAPHID). AND. C C CAA. GE. 65). AND CAA. L. E. 90) ) . OR. 
C CAA. GE. 97). AND CAA.L.E. 122) ))) THEN 
IF (AA. GE. 97) AA = AA - 32 
HO(2) E CHARCAA) 

IF (IHP .NE. 1) THEN 
CALL FTL OCAC9, FX) 
CALL FTEXT (HOE) 

ENDIF 
ID 1 0 (J) at CHARCAA) 

ELSE 
HOC2) = CHARCAA) 
CAL FTL OCA (1, 1) 
PAGE = 0 
CALL FTEXT CHOE) 
CALL FTEXT (1 IS ILEGA INPUT, ENTER DIGITS OR SPA( 

IF (IHP . EQ. 1) THEN 
CALL FTL OCA (8, 49) x - 
CALL FTEXT ( 1. ~ 
CALL FTL OCA (8, 49) 

GO TO 1555 
ENDIF - 
ENDIF 
IF (J. EQ. 10) THEN 

FIN E J 
GO TO 5556 

ENDIF 
CONTINUE 
CONTINUE 
IF C (GETID. EQ. ZERO10). OR (GETID. EQ. BLNK1 O)) GO TO 55 
IF (FIN. L.T. 10) THEN 

J E 10 - FIN 
DO 6664. It FIN, 1, -1 

D10 C-J D = D1 O C.I) 
IF (APHID) THEN 

ID 1 0 (I) = f 
ELSE 

ID 1 0 (I) = Of 
ENDIF 

CONTINUE 
ENDIF 
DO 6666 = 1, NUMIDS+1 

IF (GETID. EQ.INIDCI)) THEN 
CALL FTLOCA (1 O, MX) 
CALL FTEXTC." WARNING - ID already exists on current 
CALL FTLOCA (11 MX) 
CALL FTEXTC Upload existing structure prior to new 
CALL FTLOCA (12, MX) 
CALL FTEXTC Press RETURN to continue? ) 
AA = GETCHRC) 
GO TO 55 

ENDIF 
CONTINUE 
IF (NUMDS+ 1 . L.E. 2500) INID (NUMIDS+1 ) - ZERO1 O 
ENME = . TRUE. 

GETID = ID 
NEWNME = , FALSE, 
MX c 32 

1 

ENDIF 
CA 
CAL 
CAL 
CA 
CAL 
IKA 

FTLOCA (9 MX) 
L FTEXTC rOutput ID: ' ' ) 
L FTEXT (HLOID) 
L. FTL OCA (10 MX) 
L FTEXTC Is ID OK (Y/N) 21 ) 
R = GETCHRC) 



4,967,372 
115 116 

C If no go get new ID 
IF (IKAR. NE. 89 ...AND, IKAR NE 121) GO TO 55 
CAL SETCO (0) 
CAL CLR 
CAL SETCO (1) 
CAL SETS CRC2) 
PAGE - 2 
CAL DISPLA (2) * . 
CALL FTSIZEC 1, 1 O) st 
IF (NEWNME) THEN . 

ID = GETID 
TO PREC = 0 

IF (IHP .NE. 1) THEN 
CAL FTL OCA (331) 
CALL FTEXTC 1 Structure ID: 1. " ) 
CALL FTEXTCHLOID) 

ENDIF 
ENDIF 

ENDIF 

IF (TO PREC. GT. O.) THEN 
INFILE (PLACE) = g 
DO 2 I = TO PREC, BOTREC 

WRITECIU, 9, REC=I) BLANK 
2 CONTINUE 

ELSE r 
TOTIDS - TOTIDS + 1 
IF (TOTIDS. GT. 2500) THEN 

IRITECOU, 89, REC= 1) OUTREC 
OPEN (IONDX, FILE= IDS. NDX, STATUS= NEI, ACCESS= DIRECT, 

96. FORME FORMATTEDT, RECL=80) 
DO 3 I = 1, NUMIDS 

IF (INFILECI). NE. ) WRITE(IONDX, 79, REC=I) 
INIDCI), INFILECI), RECNOCI) 

79 FORMAT CA1 0, A1 O, I6) 
3 CONTINUE 

COSECONDX) 
CALL CLOSEG 

SECANNOT EXCEED 2500 STRUCTURES. NULL CONNECTION TABLE. 
ENDF 

C w 

C The structure id number is output to the output file. 
OUTREC = OUTREC -- 1 
RITE(OU, 999, REC=OUTREC) ID, OUTREC 

999 FORMAT CA1 0, 1X I1 0) 
C The structure id number file name, and record number are output 
C to the index file. t 

NUMIDS = NUMIDS + 1 
PNTID = NUMIDS W 
IF (NUMIDS. GT. 2500) THEN 

DO 6 i = 1, 2500 
IF (INFILECI). EQ. D THEN 

PLNTD = I 
IF (I. T. 2500) THEN 

DO 4 J R I, 2499 
INIDCJ) at NIDCJ-1) 
INFILECJ) = INFILEC J-1 ) 
RECNO (J) = RECNOC J-1) 

? CONTINUE 
ENDIF 
NUMIDS = NUMIDS - 1 
GO TO 7 

RT ENDIF 
CONTINUE 

ENDIF 
7 CONTINUE 

INIDCPLNTID) = ID - . 
INFILECPLNTID) = FILE 
RECNOCPNTID) = OUTREC F, - 

FGS header transmission record string is prepared. 
POS = 

g 



1 O 

8 

100 

g 

4, 117 967,372 
OREC = 1 
TRANS (POS) 
POS = POS + 1 
TRANS (POS) = COMMA 

The number of node records to follow is assigned. 
WAL 5 NNODE 
CALL NUMCHR (WAL, RET, NDGT) 
DO 1 O I = 1, NDGT 

POS = POS + 1 
TRANS (POS) = RETCI) 

CONTINUE w 
POS = POS - 1 
TRANS (POS) = COMMA 

The header string's check character is computed and assigned. 
CALL CHKGENCPOS, CHK) 
POS = POS + 1 
TRANS (POS) = CHK 

The number of header characters is assigned to define the length 
of header transmission. 
OUTN = POS 

118 
o 

The string is uploaded. 
RESULT = SEND CTRANS, OUTN) 

A transmission string for each node in the structure is prepared. 
DO 500 IREC = 1, NNODE 

OREC = IREC + 1 

The number of items in the connection table record is 
assessed. 
IF STAPLE IREC, 2). EQ. 42) THEN W 
ELSEIF (STABLE(IREC, 2). Eq.45). Or. (TABLECIREC, 2). Eq.45) THEN 
ELSE IF CCTABLE CIREC, 2) . EQ. 68). AND. (CTABLE CIREC, 3). GE. 112) 

.AND CTABLE CIREC, 3) . E. 120) )) THEN 
LNG = 7 + (TABLE CIREC, 7) & 2) 

ELSE IF (CTABLE CIREC, 2). EQ. 77). AND. C CTABLE CIREC, 3). GE. 112) 
.AND. (TABLE CIREC, 3) . E. 120) D.) THEN 
LNG = 6 + CTABLE CIREC, 6)362) 

ELSE 
LNG = 1 1 + (TABLE CIREC, 11 ) ( 2) 

ENDIF 

POS = 0 
The record node number is assigned. 
WAL E TABLE CIREC, 1 ) 
CALL NUMCHR (WA, RET, NDGT) 
DO 1 OO I = 1, NDGT 

POS = POS + 1 
TRANS (POS) = RETC I) 

CONTINUE 
POS = POS + 1 ... 
TRANS (POS) = COMMA 

r . 

The element symbol is assigned. 
POS = POS + 1 
TRANS (POS) = CHARCTABLE CIREC, 2) ) 
POS = POS + 1 
TRANS (POS) = CHARCTABLE CIREC, 3D ) 
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Any XD or XM identifying ordinal value is converted from 
letter to digit. 
IF C (CTABLE CIREC, 2) . EQ. 68). OR. (TABLE CIREC, 2) . EQ. 77) ) 

.AND. C (TABECIREC, 3). GE. 112). AND. (TABLE CIREC, 3) , LE 
120) D.) TRANS (POS) = CHARC TABLE CIREC, 3) - 63D 

POS = POS + 1 
TRANS (POS) = COMMA 

The x-coordinate the y-coordinate, the charge value, 
the relative charge position, the number of hydrogens, 
the hydrogen's relative graphic position, the abnormal 
mass, the number of the no de's connections, the connected 
node's numbers and the connection's bond types are assigned 
to the string. 
D0 200 I 4, LNG 

WAL = TABLE CIREC, I) 
CALL NUMCHRC VAL RET, NDGT) 
DO 11 O J = 1, NDGT 

POS = POS + 1 
TRANS (POS) = RETCJ) 

1 1 0 CONTINUE 
POS = POS + 1 
TRANS (POS) = COMMA 

200 CONTINUE 
C s 

C The translitission string's check character is computed and 
C assigned. 

CALL CHKGENCPOS, CHK) 
POS = POS + 1 
TRANS (POS) = CHK 

C 
C The number of transmission string characters is passed to 
C define the length of record transmission. w: 
C OUTN = POS 

RESULT = SEND (TRANS, OUTN) 
500 CONTINUE 

: C 
C The trailer record is assembled. 

TRANS (1) = - 
RANS (2) = 1 

TRANS (3) = COMMA 
POS = 3 

C 
C Any of up to 5 %M structure formulas along with multipliers and x,y 
C coordinates of the formula definition is positionally inserted into 
C 

C 

the trailer. 
DO 900 IMSPOS 1, MNUM 

VAL = IMS (5, IMSPOS) 
CALL NUMCHR (WAL, RET, NDGT) : . 
DO 730 I = 1, NDGT 

POS = POS + 1 is . 
IF C POS. EQ 81 ) CAL MCONTC POS, TRANS) 
TRANS (POS) = RETC I) 

730 CONTINUE 
POS = POS + 1 
IF (POS. EQ. 81 ) CALL MCONTC POS, TRANS) 
TRANS (POS) = COMMA 
X and Y coordinates are assigned. 
VAL = IMS C3 IMSPOS) 
CALL NUMCHRC VAL, RET, NDGT) 

Do (; ; , PT 
IF (POs. EQ.81) CALL MCONTCPOS, TRANS, 
TRANS (POS) = RETC I) 

770 STINY5. + 1 POS R 
IF (POS. EQ, 81) CALL MCONTC POS, TRANS) 
TRANS (POS) = 
VAL = IMS ( 4, IMSPOS) 
CALL NUMCHRCWA, RET, NDGT) 
DO 790 I = 1, NDGT 

POS = POS + 1 
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IF C POS. EQ. 81 ) CALL MCONTC POS, TRANS) 
TRANS (POS) = RETCI) 

790 CONTINUE 
POS = POS + 1 
IF (POS. EQ. 81 ) CALL MCONTC POS, TRANS) 
TRANS (POS) = 

The multiplier of the XM structure is assigned. 
IF (IMSC1, IMSPOSD. GT. 1.) THEN 

VAL = IMSC1, IMSPOS) 
810 CALL NUMCHRCWA, RET, NDGT) 

DO 840 I = 1, NDG 
POS = POS + 1 
IF (POS. EQ.81) CALL MCONT(POS, TRANS) 
TRANS (POS) = RETC) 

8 (40 CONTINUE 
POS = POS + 1 
IF (POS. EQ.81). CALL MCONTCPOS, TRANS) 
IF (IMS (7, IMSPOS), GT. O.) THEN 

TRANS (POS) = f^ 
VAL = IMS (7, IMSPOS) 
IMS C7, IMSPOS) = 0 
GO TO 810 

ENDIF 
TRANS (POS) = 

ENDIF 

POS = POS + 1 
IF (POS. EQ. 81). CAL MCONTC POS, TRANS) 
TRANS (POS) = M 
POS = POS + 1 

t IF (POS. EQ. 81 ) CALL MCONT (POS, TRANS) 
TRANSCPOS) = CHARCIMSC2, IMSPOS) - 63) 

Molecular formula of XM structure. 
DO 850 I = 1, IMS C6, MSPOS) . 

POS = POS + 1 
IF (POS. EQ, 81). CALL MCONT (POS, TRANS) 
TRANS (POS) = CHARCIMS (7+I, IMSPOS) ) 

850 CONTINUE 
POS = POS + 1 
IF (POS. EQ, 81). CALL MCONT (POS, TRANS) 
TRANS (POS) = COMMA 

C 
900 CONTINUE 

The trailer's positional fillers rather than {M structure formula 
C strings are assigned. 

DO 1 OOO IMyut 1,5 POS = -- 
F (POS.EQ.81). CALL MCONTCPOS, TRANS) 5 
ESANSESS., '0' POS = '' 
F (PoS.EQ.8). CALL MCONTCPOS, TRANS) 
ESANSESS scoMA POS = . 
IE (PoS.EQ.81). CALL MCONTCPOS, TRANS) 
TRANS (POS) = COMMA 

1000 CONTINUE 

The trailer's check digit is computed and assigned. 
CALL CSEcos, CHK) POS = POS + 
IF (Pos.EQ.81 CALL MCONT(POS, TRANS) 
TRANS (POS) = CHK 

The number of trailer string characters is assigned to define 
C length of trailer transmission. 

OUTN = POS 
The molecular strucure is passed for transmission. 
ONODES = NNODE + 2 
RESULT = SENDCTRANS, OUTN) 

C 
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DO 2000 I = OUTREC+1, OUTREC+6 
RITECOU, 9, RECEI). BLANK 

20 OO CONTINUE 
INQUIRE (FILE= TIDS. NDX, EXIST=EXIST) 
IF C EXIST) THEN 

OPEN (IONDX, FILE= IDS. NDX, STATUS= OLD, ACCESS= DIRECT, 
CE w FORM= FORMATTED, RECL=80) 
ESE 

OPEN (IONDX, FILE= IDS. NDX, STATUS= 'NET, ACCESS= DIRECT, 
96. FORM= FORMATTED, RECL=80) 
ENDIF 
WRITE(IONDX, 79, REC-PLNTID) ID, FILE, OUTREC 
DO 2010 I = NUMIDS+1, NUMIDS+6 

RITE(IONDX, 189, RECEI) BLNK10 
2010 CONTINUE 

CLOSE (IONDX) 
9 FORMAT (A1) 
189 FORMAT (A10) 

RETURN 
END 

FUNCTION SEND outputs the transmission strings of each molecular 
structure. 

J. 

OR Paul Broderick July, 1984 

INTEGERX2 FUNCTION SENDCTRANS, OUTN) 
IMPLICIT INTEGER362 (A-Z) 
CHARACTER361 TRANS (80) 
COMMON /O RECS/ OU, OREC 
IF (OUTN. N.E. 80) THEN 

OUN = OUTN + 1 
TRANSCOUTN) = CHARC 32) 

ENDIF 

Output transmission string. 
OREC E OREC + 1 
WRITECOU,999, REC=OREC) (TRANSCL), L = 1, OUTN) 
SEND = 1 
RETURN 

999 FORMAT(80A1) 
END 

g 
SUBROUTINE MCONTCPOS, TRANS) 
IMPLICIT INTEGERX2 (A-Z) 
CHARACTER361 TRANS (80) g 

OUTN = POS - 1 
RESULT = SEND CTRANS, OUTN) 
POS = 1 
RETURN 
END 

SSTORAGE: 2 

XTCHEM : VERSION 1 - MARCH, 1984 

ADAPTED FROM HPCHEM - VERSION 5 - APRIL 25, 1984 
through HPCHEM: VERSION 8 - FEB 5, 1985 

SUBROUTINE STRINPCIX, IY, IEDIT, FIRST) 
IMPLICIT INTEGER362 (A-Z) 
REAL A 
INTEGER}{4 MM, IDTPIX 
LOGICAL%2 FIRST, IEDIT 
CHARACTERE1 ISTAT 
COMMON / ELECHR/ IEEM (126,5) 
COMMON / STRDEF/ NNODE, TABLE (255, 43) 
COMMON /STRPIX/. PIX, MMC90, 38), LBEN, LNGBNDC 100, 5) 

C Input program for chem structures. Version 4 Apr83. Includes setting 
C setting markers with "ti", jump to marker by typing lower case letter, 
C typing second letter of 2-letter element with 'S' precedence code. 
C No changing of previously-entered markers. GMK 

COMMON / KEYS/ ICODE (8) 



COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
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MCD/ MAXX, MAXY 
/PARAMS/ JBDIR, NOCHG, LASTN, MCHAR, JCHAR, NLARGE, L EVEL 
/MODES/ JBTYPE, ICHAR, IBDIR, IBTYPE, ISMART, MODE, ISKILL, ISP 
/ CHARS/IES, IDOT, ITAG, JUMP, LBOND, KAN, ISPACE 
/HEAD/ MC12), ISTATE, PAGE 
MPROB/ IPROB, JPROB 1 . 

C Line segments to draw bonds (see SUB DRAW) 
C X, Y 

c 

C Go on 

COMMON 
of up to 
COMMON 

COMMON 
COMMON 
COMMON 
COMMON 
Subrout 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 

THIS PROGRAM 
THE PROGRAM FACILITATES TYPING BY GENERATING ATOMIC SYMBOLS HERE 
THESE ARE MANDATORY. 

MCHAR 
ASTN 

SET RETURN = 
FLAG 
ISKIP 
PIX = 
ISTAT = 
IPROBEO 
JP ROBO 
IRESET 
INCX = 
INCY 
IF (FIR 

OX 
HIX 
OY 

HIY 
ELSE 

CALL 
ENDIF 

IF (IRE 
CALL SE 
PAGE = 
CALL DI 
CALL FT 
CALL IN 
ICUR = 
CAL CU 

if we a 
IF ( , NO 

CALL 
IF ( 
CALL 
Call 
ISN 
Disp 
CALL 

Sense c 
DO 61 J 

MBONDS/ AC5, 3, 4, 4), B (2, 3, 4) 
1 O 
MLABES/ NR, NJLAST, NJNEXT w 
alphabets of lowercase label locations (0 if unused 
-999 if used but erased). NR is the last line of LABL 
hich has been jumped to , NJAST is the last lose case 
label which has been jumped to minus 96, and NJNEXT is 
the last line number where XY coordinates were added to 
the list in LABL by subroutine MARK. 
/SIZZE/ MULTX, MULTY 
/ISTATE/ ISTAT 
MSTRED/ IDTPIXC90, 38), LABL (260, 2), MRKCHN (260) 
MCUR/ ICUR 
ine, CHAIN includes some which may have been already changed 
MIP USM IHIGH (1 4, 2) 
/RANGE/ LOX, HIX, LOY, HIY 
/MKSKP/ ISKIP 
MWARN/ ERR 
/QTVNC/ OERR, CHER 
/FROM/ CHAR 

GENERATES A CHARACTER MATRIX FOR CHEMICAL STRUCTURES. 

s last character entered. 
s last numeral entered. 
o: UNTIL OTHERWISE KNOWN. 
O 

MAxx X MAXY 
w 

= 0 
0 
O 
ST) THEN 
F 26 

26 w 

15 
15 

RESET (IX, IY, FIRST) 

SET. EQ. 1) CALL RESET (IX, IY, FIRST). 

;SCR(2) 
SPLA (2) 
SIZEC 1, 1 O) 

ITHC(3, 3, 1) 
RSORC IX, IY) 

re not in EDT node 
TIEDIT) GO TO 50 
REFORMCSTATUS) . 

STATUS, NE. O.) RETURN 
REMARK (IERR) , - 

SIRDR- with markers displayed as markers 
= 1 
lay old picture 
STRDRW (ISIT) 

ursor position after displaying picture 
= LOY, HIY 
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DO 60 LOX, HIX 
II 
JJ 
M = LMM(I,J) 
IF (M. EQ. 42) GO TO 61 
IF ( (M. EQ. 46). OR. CCM. GE. 65). AND. (M.E. 90) 

.AND.c. NOT ( (M. EQ. 72). AND. ( CMM (QX+1, JD. L.T.97) . OR. 
CMM (IX-1, JD. GT. 122) ))))) GO TO 65 

60 CONTINUE rt 
61 CONTINUE 

IX E 26 
IY = 15 
GO TO 66 

65 IX = II+1 
C Set cursor position 

IY = JJ 
ICHAR = 2 
JCHAR 2 
KAR Pt 
MCHAR E KAR 

66 CALL CURSOR(IX, Y) 
C 
50 IEDIT. FALSE. 
CWhen IRESET=1, done with a structure; recycle to 100 

IRESET=0 P 

c Display status info on top of screen 
ICUR = 1 
CAL, HEADER 

1 CONTINUE 
LEVEL = 0 
LCHAR - O us 
CALL INPUTXCKAR, IX, IY) 

3. CALL IDENT (KAR, IX, IY, INCX, INCY, IRESET) 
IF ( (KAR. EQ. 13) . OR. CKAR. EQ. 127)) THEN 

ICUR = 1 
CALL CURS OR (IX, IY) 

ENDIF 
IF (LEVEL, EQ. 1) THEN 

IF (ICHAR. EQ. 33) THEN 
CALL LIBRA (IX, IY, KAR) 

ELSE IF CICHAR. EQ. 12) THEN 
CALL RING(KAR, IX, Y, INCX, INCY, IRESET, L. FLAG) 
IF C (LCHAR. EQ. 13). AND. (FLAG. EQ. O). AND. (J PROB. EQ. 0).) HEN 

KAR = 33 
LCHAR R 0 
GO TO 3 

END F 
ELSE IF (ICHAR. EQ.13) THEN 

CALL CHAIN (KAR, IX, IY, INCX, INCY, IRESET, FLAG) 
IF SCHAREQ. 12). AND. (LFLAG. Eq.0). AND. (JPROB. Eq.0) THEN 

LCHAR = 0 
GO TO 3 

ENDIF 
ELSE IF (ICHAR. EQ. 14) THEN 

CALL REPEAT CKAR, IX, IY, INCX, INCY, IRESET, FLAG) 
ELSE IF (ICHAR. EQ. 16) THEN 

CAL DOT DIS(KAR, IX, IY, IRESET, FLAG) 
ELSE IF (ICHAR. EQ. 21 D THEN 

CAL GETIT CIX, IY, FLAG, KAR) 
ENDIF 
|CUR E 1 
CAL CURSORCIX, IY) r 

END F 
C EXIT TO DIS WITH GOOD OR BAD RETURN 

IF C (KAR. EQ. 17). OR. CKAR. EQ. 18)) GO TO 850 
IF (JPROB . NE. O.) GO TO 70 
IF (LFLAG NE. 1) GO TO 2 
LFAG20 
GO TO 3 

2 IF (IRESET, EQ. 1) THEN t 
FIRST = FALSE. 
GO TO 100 

ENDIF 
IF (IRESET ... EQ. 3) RETURN 
GO TO 1 
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70 IFCJ PROB . EQ. 1 D GO TO 72 
CAL FTSIZEC2, 8) 

IF (PAGE. NE. 1) THEN 
CAL SETS CRC 1 D 
PAGE = 1 
CAL DISPLA (1) 

ENDIF 
CAL FLOCA C8, 20) 
CALL FTEXTC Do you wish tor") 
CAL FTOCA (9,20) 
CALL FTEXTC 1 (R) enter net structure or CE)xit - C data jill b 

€e lost.) ) 
CAL FTL OCAC 10, 20) 
CALL FTEXTC 1 Type R or E! r") 

799 CONTINUE 
ERR = 1 OO 
CALL INPUTXC, X, Y) . 
ERR = 0 

T UCHAR F 2 
C HE ANTS TO REENTER 

IF (L. EQ. 82 . OR. L. . EQ. 11 4D GO TO 800 
C HE ANTS TO ABORT 

FC L. EQ. 69 . OR. L. . EQ. 1 Of D GO TO 850 
CALL SETCOL (O) “ 
CAL CLR 
CAL SETCO (1) 
CALL FTOCA C8, 20) 
CALL FTEXTC You should have typed R or E - Please try again : . " 

D 
GO TO 799 

800 IRESET=1 
UPROBE 0 ' 
GO TO 1 OO 

850 CONTINUE 
CALL SETCO COD 
CAL CLR 
CAL SETCO (1) 
RETURN 

72 CONTINUE 
CAL SETSCR(1) 
PAGE = 1 
CALL FTSIZEC2, 18) 
CALL DISPLA (1) 
CALL FTOCA C8, 20) 
CALL FTEXTC Do you wish tor") 
CA, FTDCA (9,20) 
C; FTEXTC (C) ontinue Structure or (EDxit as : C data be los 

C-E) 1 
CAL FTLOCAC 10, 2O) 
CALL FTEXTC r Type C or E: r ) 

888 CONTINUE 
ERRE 100 
CALL INFUTXCL, IX, Y) 
ERR = O 
IF (L. EQ. 67 . OR. L. EQ. 99) GO TO 805 
IF CL. EQ. 69 . OR. L. . EQ. 101 D GO TO 850 
CAL SETCO COD w 
CAL CLR 
CAL SETCO (1 D 
CALL FTL OCA C8, 20) 
CALs FTEXTC "r You should have typed C or E - Please try again: r" 
GO TO 888 

805 CONTINUE 
PROB::O 

CAL SETCOL COD 
CAL CLR 
CAL SETCO LC1 D 
MODE: 1 
LASNEO 
DO 999 I= 1, 12 

MCI) =999 
999 CONTINUE 

GE 
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IF (OERR. EQ.-1 ) THEN 
OERR = 0 
CAL SETSCR (2) 
CALL SETCOL (O) 
CALL CLR 
CALL SETCO LC1) 
PAGE = 2 
CALL DISPLA (2) 

CAL CLR 
CALL REMARKCIERR) 
ISIT = 1 
CALL STRDRWCSIT) 

ELSE 
CALL SETSCR (2) 
PAGE = 2 
CAL DISPLA (2) ". 

ENDIF 
CALL FTSIZEC 1, 10) CALL HEADER 
ICUR = 1 
CALL CURSORCIX, IY) 
GO TO 1 
END 

SUBROUTINE REDO CL, I1 I2, I3, I4, I5, I6) 
IMPECIT INTEGERE2 (A-2) 
CHARACTERX1 HALO (3) 
CHARACTER361 KAN 
CHARACTER263 HALOE 
COMMON / CHARS/IES, IDOT, IAG, JUMP, LBOND, KAN, ISPACE 
EQUIWA ENCE CHALOE, HALO (1)) 

SUBROUTINE MONITORS FOR CORRECTNESS OF SPECIFIED INPUT CHARACTER. 

HALO (1) KAN - 
HALO C3) KAN 
CONTINUE 

L. E GETCHRC) 
HALO (2) E CHARC) 

as . 

Lower case ok too. 
IF (L. GT. 95) L = L-32 
CALL SETCOL (O) 
CAL CLR 
CALL SETCO (1) 
IF C (L. EQ. I1) . OR. (L. EQ. I2), OR. (L. EQ. I3) OR. (L. EQ. I (4) . OR. 

C. EQ. I5), OR. C. L. EQ. I6) ) RETURN 

CALL FTLOCA (7,26) 
CA, FTEXT ( tr. NO YOU TYPED : . . ) 
CALL FTEXT (HALOE) 
CAL FTOCA (8, 26) 
HALO C2) = CHARC If 
CALL FTEXT ( 1 YOU SHOULD HAVE TYPED : 1 ) 
CAL FTEXT (HALOE) 
FY = 9 
IF (I.2. EQ. 0) GO TO 900 

HALO C2) E CHAR (2) 
CALL FTL OCA (9, 45) 
CALL FTEXTC 1 OR: 1 ) . . 
CAL FTEXT (HALOE) 
FY = 10 SW 

IF (I3. EQ. O) GO TO 900 
HALO C2) E CHARCI3) 
CAL FTL OCAC 1 0, A5) 
CALL FTEXT (T OR: 1 ) 
CALL FTEXTCHALOE) 
FY = 11 

IF (Id. EQ. O) GO TO 900 
HAO (2) = CHARC I4) 
CALL FTL OCAC 11, 45) 
CAL FTEXTC OR: ' ' ) 
CALL FTEXTCHALOE) 
FY = 12 
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IF (I5. EQ. O GO TO 900 
HAO (2) E CHARC5) 
CALL FTL OCAC 12, A5) 
CALL FTEXTC 1 OR: 1) 
CALL FTEXT (HALOE) 
FY is 13 

IF (I6. EQ. O GO TO 900 
HALO C2) E CHARC6 D 
CAL FTOCAC 13, 45) 
CALL FTEXT (f1 OR: T ) 
CAL FTEXCHAOE) 
FY = 1 4 

900 CONTINUE 

C 

CALL FTL OCA CFY, 26) 
CAL FTEXT (1 PLEASE TRY AGAIN 1 T) 
GO TO 5 
END 

SUBROUTINE RESET (IX, IY, FIRST) 
IMPLICIT INTEGERC2 (A-Z) 
INTEGER364 MM, DTPIX 
OGICA%2 FIRST, NOMSG, BONDEL, BAR, CNTX 

CHARACTERE1 ISTAT 
COMMON / CD/ MAXX, MAXY 
COMMON /RANGE/ LOX, HIX, LOY, HIY 
COMMON /STRPIX/ PIX, MM (90, 38), BLEN, LNGBND (100, 5) - 
COMMON /PARAMS/ JBDIR, NOCHG, LASTN, MCHAR, JCHAR, NLARGE, LEVEL w 
COMMON /MODES/ JBTYPE, ICHAR, IBDIR, IBTYPE, ISMART, MODE, ISKILL, ISP 
COMMON / CHARS/IES, IDOT, ITAG, JUMP, LBOND, KAN, ISPACE 
COMMON / HEAD/ MC12), ISTATE, PAGE 
COMMON / ISTATE/ ISTAT 
COMMON / LABELS/ NR, NJLAST, NJNEXT 
COMMON /STRDEFM, N NODE, TABLEC 255, 43) 
COMMON /STRED/ IDTPIXC90, 38), LABL (260, 2), MRKCHN (260) 
COMMON / RETLIBMO WRNRT 
COMMON /H/ MOBIEC 255, 2) 
COMMON /CUR/ ICUR 
COMMON / DARK/ OCUR 
COMMON / D1 / IDNUM, IDSC9, 6), NBD1, DSCNCC 6, 5 OD 
COMMON /M1/ MNUM, IMS (90.5) 
COMMON / KHARGE/ ICHRGEC50, 4), NCHG 
COMMON / CONNCT/ IBONDC255, 16), KBOND (255, 16) 
COMMON / TEMP/ LBOND (1005), LABC 260, 2), MCHNC260) 
COMMON / FROM/ CHAR 
COMMON / QTVLNC/ OERR, CHER 
COMMON / LNGOUT/ LNGNDEC 100, 2) . 
COMMON / WLNPRW/ MLARGE 
COMMON / LEAPER/ NOMSG 
COMMON / DEBND/ BONDE. 
COMMON / BTPDR/ BAR 
COMON / CNTX/ CNTX 
COMMON /DTDS/ DTN, DTX(30), DTYC30), DTN1 (30), DTN2(30) 
DATA OWRNRT/ FALSEM w 

RSOR HOME 
CU (ERASE GRAPHICS MEMORY, TURN ON ALPHA DISPLAY TURN ON 

GRAPHICS DISPLAY, TURN OFF GRAPHICS TEXT MODE) 
IF C. NOT FIRST). CALL CLOSEG 
CAL INTGRCO) 

CAL SETS CRC1) 
CALL SETGPR(1) 
CALL SETCOL (1) 
CAL FTINIT 
CAL FTSIZEC2, 18) 1 
CAL FTCOLOCO, ) O 

CALL SETS CRC2 
CALL SETCOL (1 
PAGE = 2 
CAL g 

1 
1 
1 

g 

CALL STARTG 
CALL SETGPRC 
CA. SETIEEC 

) 
) 

D 
) 
) 
D 

CALL SETDEG(1) 
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CALL INITTC (0, 0, 0) 
CAL SETTEXC1, 1, 0, 
CALL SETTCL ( 1, 0 

IX 26 
IY = 15 
NOMSG = , FALSE. 
BAR E FALSE. 
BONDEL FALSE 
CNTX E . FALSE. 
ISTAT= 
ICUR - O 
OCUR = 1 
CAL CURSORCIX, IY) 

C (INITIALIZE CURSOR) 
MCHARO 
UCHARE 0 
ASTN = 0 

C ISP = 9.EMELIES WE HAVE NOT JUST RETURNED FROM SPACE 
C THIS WARIABLE IS USED TO KEEP US FROM CALLING WALNCE 
c AFTER RETURN FROM SPACE AND JUST BEFORE CALL TO LEAP 
C TERMINAL SMART = 1, DUMB = 0 

ISMART = 1 
BDIRE3 

A. IBTYPE=1 
C 1 means chain or ring state 

LEVEL = 0 
MODE=1 
NLARGEF1 w: , 
MLARGE E NLARGE 
CHER = 0 Me, 
NR: 1 
NBD1 = 0 
LBLEN O 
IDNUM 0 
NJ NEXT = O 
NJAST20 
ISTATE = 0 
CHAR E 0 

DO 200 I= 1, 9 
DO 100 J = 1, 6 

IDS (I,J) = 0 

p 

, 0, 0) -: 
D 

100 CONTINUE 
MW(I) E999 

200 CONTINUE 
DO 400 F 1 0 1 2 

DO 300 J = 1, 6 
IDSC, JD F 0. 

300 CONTINUE 
A 00 CONTINUE 

DO 500 LOX, HIX 
DO 50 O J = LOY, HIY 

MM(I,J) = 0 
IDTPIX (I,J) = 0 

500 CONTINUE 
LOX F IX 
HIX X 
LOY IY 
HIY = IY 
DO 2000 I = 1 

DO 1 1 00 
MOBILEC 
BONDCI 

KBONDCI 
DSCNC (J 
IMSCI, J 

C 
( 
C 
C 

I 

ICHRGE 
NGBND 

LLBOND 
LNGN DE 
ABL (I 
LLAB ( 

1 1 00 CONTINUE 
DO 500 = 



1500 

1800 

2000 

2200 

23 OO 

2400 
3000 

31 OO 

3200 

CONTINUE 
DSCNC (5 
DSCNCC6 
MSCI, 5 

MRKCHNC 
MCHNCI) 
IBONDC 
KBONDCI 
NGBND ( 

CONTINUE 
IF C. E. 

DTXC 

DTN 
DTN2 

ENDF 
CONTINUE 

3 

M R K C H N 

2 IMS (I 
CONTINUE 
DO 2300 J 

IBONDCI 
KBONDC 

SE: 
J 

: 3 LBOND 
MSC, 

CONTINUE 
DO 24 OO J E 6 

BONDCJ) 
KBOND (I,J) 

CONTINUE 
CONTINUE 

p 

; 1 OOOO 

1 OOOO 
0 
O 

g 

6 
1 OOOO 
1 0000 

- 

O 

DO 4000 = 91,100 
MRKCHNCI) O 
MCHN (I) = 
DO 31 OO J 

E. D 

ABC 
ABC 

CONTINUE 
DO 3200 J 

IBONDCI 

SRS: 
C 

y 

NGBND 
LLBOND 

CONTINUE 
DO 3300 J F 

IBONDCI, J 
KBOND CIJ 

J 
J 

I 
I 3 

g. 8 g 

1 OOOO 
1 0000 

O 
16 
c 1 OOOO 
= 1 OOOO 

4,967,372 

1 OOOO 
138 



33OO 
4000 

(41 OO 

(4200 
5 OOO 

51 00 
5500 
7 OOO 

CXT 
CXT 

CXT 
CXT 

C 
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CONTINUE 
CONTINUE 
DO 5000 

MRKCHN 

DO 6 

K 
CONT 

CONTINU 
DO 5500 

MRKC 
MCHN 
DO 5 

CONT 
CONTINU 
CONTINU 
RETURN 
END 

1 

200 
BOND 
BONDC 
INUE 
E 
IF256, 260 

HNCI) EO 
(I) = 
1 00 

NUE 
E 
E 

SUBROUTINE IDENT (KAR, IX, IY, INCX, INCY, IRESET) 
IMPLICI T INTEGERE2 (A-Z) 
INTEGER364 MM 
OGICAL %2 BONDE, DELTED, BAR 

CHARACTER361 ISTAT 
COMMON 
COMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
BONDEL 

/CD/ MAXX, MAXY 
/CHARS/IES, IDOT, ITAG, JUMP, LBOND, KAN, ISPACE 
MMODES/ JBTYPE, ICHAR, IBDIR, IBTYPE, ISMART, MODE, ISKILL, ISP 
MPARAMS/ JBDIR, NOCHG, LASTN, MCHAR, JCHAR, NLARGE, LEVEL 
/OD/ IOX, IOY 
MSTRPIX/ LPIX, MMC90, 38), LBLEN, NGBNDC 100, 5) w 
MISTATE/ ISTAT 
MHEAD/ MWC 12), ISTATE, PAGE 
MPROB/ IPROB, JPROB 
MFROM/ LCHAR 
MWARN/ ERR 
/IRECSM IU IREC, TOPREC, B O REC 
F TRUE indicates that a bond has been drawn between 2 

nodes so subsequent deletion should delete the bond, not a node. 
COMMON 
BAR is 
bond ty 
COMMON 

/ DEBND/ BONDE . . . 
used in conjunction with N8CHG aid LASTN to control 
pe determination in relation to Elefault bond types. 
/BTPDIR/ BAR . 

C This subroutine identifies input characters and sets modes and states 
C accordingly. 
C Previous no de C state) 
CXT DELTED = TRUE after SUBROUTINE DEL is called. 

16 

3. 

DELITED FALSE, 
JMODEEMODE Wr . 

C Assume reset to bond type 1 
IF ( (KAR, NE, 58). AND CSTATE. NE. 12). AND. (ISTATE. NE. 3). AND. 

(ISTATE. NE. 5). AND. CKAR. NE. 94). AND. (KAR. NE. 33) ) THEN 
IF ( (LASTN. NE, IBTYPE). AND, CISTATE, NE. 9) ) NOCHG = 0 

ESE IF C (KAR. EQ. B8), OR. CKAR. EQ. 33) . OR. CKAR. EQ. 9 () ) THEN 
BAR 

ENDIF 
ASN 2 
ITEMPO 

TRUE. 

O 

IF (KAR. N.E.127) BONDEL = . FALSE. 
IF (ICH AR. EQ. 30) ITEMPF 30 
IF ( CICHAR. EQ. 18), OR. CICHAR. EQ.25)) ITEMP-18 

C character type 
ICHAREO 
JJJFIX 
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DO 428,03, 
IF CC (MMCIX+I, IY). GE. 65). AND. (MMCIX+I, IY), L.E.90), AND. 

2 CMCIX+ IYD, NE. 72)) . OR. C. CMMCIX+I, Y). EQ. 72). AND. 
3. CMM (IX--I+1, IY). GE. 97). AND, CMMCIX++1, IYD, L.E. 122) )) THEN 

JJJFX 
GO TO 427 

ENDIF 
628 CONTINUE 
427 IF (KAR . EQ, 81 GO TO 966 
C GOTO if not ground state 

IF C KAR. EQ. 21) THEN 
ISMART = O 
CALL SPACECIX, IYD 
MCHAR c 0 
JCHAR 2 
RETURN 

ENDIF 
CXT IF (MODE. G. 1) GOTO 20 

IF CCKAR. GE, 48), AND (KAR. E. 57). AND CITEMP, NE, 30).) THEN 
ICHAR s 29 
CALL NUMBERCKAR, IX, IY) 
MCHAR KAR 
RETURN 

ENDIF 
C 
g Ground state : 
C Select bonds 

IF CKAR. EQ. 124) RETURN 
F ( C KAR. L.T. 22) . OR C KAR GT, 31) GOTO 1 

C bonds 
18 ICHARE1 
C set bond direction 

BDR E KAR-21 
IF (IBDIR. G. (4) IBDIREIBDIR-2 
GOO 4600 

C 81 =Q--quit 
1 IF (KAR NE 31 D GOTO 2 
966 CHARE20 

IF CITEMP, NE. 18). CAL CLRHYDCJJJ, IYD 
IF (ITEMP. NE. 18) CALL VALNCEC2, JJJ, IY, O, O) 
IF (JPROB. NE. O.) RETURN 
CALL QUIT (IRESET, KAR, IX, IYD 
IF ( CMMCJJJ, IY). NE, OD, AND. (ERR, N.E. 18). AND CERR. N.E. 12)) JCHAR = 2 
IF (PAGE. EQ.2). AND. (IRESET. EQ. O)) THEN ICUR = 1 

CAL CURSORCIX, IYD 
ENDIF 
IF ( C PAGE. NE. 2) AND CUPROB. N.E. 1) D THEN 

CAL SETCOL COD 
CAL CLR 
CAL SETCOL (1 D 

ENDIF - 
IF ( CIRESET, NE. 3) . OR, CIRESET, EQ. 1) ) THEN 

CALL SETSCR (2) 
PAGE = O 
CALL FTSIZEC 1, 1 O) 

ENDIF 
C E ARE DONE - EXIT 

IF ( CIRESET, EQ. 1 D, OR. CIRESET. EQ. 3) ) RETURN 
MODE = 1 f 
RETURN 

C GO TO (44 OO 
C Seperate UC; "?" ; and " . " 
2 IF C C CKAR. T. 65) . OR. (KAR, G,90) ) . AND. CKAR. N.E. 63) . AND. 

2 CKAR. N.E. (6) D GOTO 3 
C UC after $ "--2nd letter of elem symb 

IF (ITEMP, NE. 30) GOTO 35 
C Convert UC to C 

KARKAR-32 
GOTO 3 

35 ICHAR E 2 
GOTO (4400 

C separate lower case 
C LINE FOOLS PROGRAM INTO ACCEPTING D1 S AND M1 S. 
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3 IF ( (KAR. GT. 48). AND (KAR. T. 58). AND CITEMP. EQ. 30).) 
96 GO TO 44 

IF C (KAR. L.T.97) OR, CKAR. GT, 122) ) GO TO 4 
C If lc is second letter of element 
44 IF (ITEMP. EQ. 30) ICHAR = 4 

ITEMP=0 
C jump to marker 

IF (ICHAR. NE. 4) ICHARE 31 
IF (ICHAR. EQ, 31 ) CAL CLRHYDCJJJ, IY) 
GOTO (4 400 

sign+- 
CONTINUE 

% ring mode 
IF (KAR. NE. 94) GOTO 6 
ICHARE 12 
LEVEL = 1 
GOTO (4 A00 

C chain mode 
6 IF (KAR. NE 33) GOTO 7 

ICHARE13 
LEWELF1 
GOTO 4400 

C a repeat mode 
7 IF (KAR. NE. 6 (4) GOTO 88 

ICHARE1 (4. 
LEWELE1 
GOTO 4 (00 

88 IFCKAR NE 62) GO TO 8 
ICHARE 16 
EWELE1 

GO TO (4 (400 
C 2 long bond 
.8 

: 

IF (KAR. NE. LBOND) GOTO 11 
ICHAR= 1 7 
GOTO (4 AOO 

C & enlarge state 
IF (KAR. N.E.38) GOTO 12 

CHARE 15 
GOTO 4400 

C delete state 
12 IF C KAR. N.E.127) GOTO 13 

ICHAR=19 
GOTO 4400 

C backspace 
13 IF C KAR. N.E. 8) GOTO 14 

CHAR 18 
ISMART = 0 
GOTO (4 (OO 

C space 
1 4 IF C KAR. NE. ISPACE) GOTO 15 

ICHAR=25 
GOTO 4400 

C. Carriage return-return to gnd state 
15 IF C KAR. NE. 13) GOTO 19 

ICHARR 26 
MODE = 1 
GOTO 4400 

C'$'; 2nd letter of element symbol next 
19 IF C KAR. NE. JUMP) GOTO 33 
C W E MISTAKENLY CHANGED A H 

IF (MCHAR . NE. 74) GO TO 1119 
C TO A J - NOW CHANGE IT BACK 

MMC IX-1, IY) =72 
1 119 ICHARE 30 

GOTO 4 (400 
C 'i' set a marker 
33 IF (KAR. NE. ITAG) GOTO 341 

ICHAR=28 
GOTO (4 (400 
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c Librar 341 IF KAR. NE.95) GO TO 3004 
ICHAR F 33 
LEVEL F 1 
GO TO 4400 

C : Retrieve 300 (4 IF (KAR. NE. 58) GO TO 3404 
ICHAR = 21 
LEVEL 5 
GO TO 4400 

C D1 it indeterminant bond site marker . P 
340 (4 FCKAR. NE. 34) GO TO 34 

ICHAR = 9 
GO TO 4400 

C Chg+-= 34 IF ( (KAR. NE. 43). AND. (KAR. NE. 45)) GOTO 4455 
ICHAR F 6 
IF (JCHAR. NE.6) THEN 

HCHAR = JCHAR 
NCHRG = 1 - . ELSE IF ( (KAREQ.MCHAR). AND. (NCHRG. L.T.9) THEN 
NCHRG = NCHRG + 1 

EAll MYERRc55,55,55) CA DECKAR, IX, IY, INCX, INCY 0) 
IF (JCHAR . EQ.: 6) JCHAR2 

DELTED = . TRUE. 
JCHAR = HCHAR 

. GO TO 4644 
ENDIF 
GO TO 4400 

C Types the connection table of input structure to screen from GND 
4455 IF ( C KAR. NE. 39). OR, CTO PREC. EQ. O)) GO TO 45 

CALL WCONTB 
ICUR = 1 y 
CAL CURSOR(IX, IY) 
RETURN ' 

C Unrecognized character for this mode 
45 CAL ERRMSGCKAR) 

RETURN y 
C draw printable char 
4400 IF (ICHAR. L.T. 10) THEN 
CXT IF C ERR. EQ. 65) ERR = 0 

IF (ICHAR. EQ. 6) THEN 
CALL CHARGEC KAR, IX, Y, NCHRG) 

ELSE IF CICHAR. EQ. 9) THEN 
IDRA. F. 0 

Elsa IND1 CKAR, IX, IY, IDRAN, IERR) 
CAL DRAW (KAR, IX, Y, INCX, INCY) 

ENDIF 
C backspace 

ELSE IF (ICHAR. EQ. 18) THEN 
CALL BKSPCECIX, IY) 
JCHAR E 2 
MCHAR R 0 

C delete 
ELSE IF (ICHAR. EQ. 19) THEN 

CAL DEL (KAR, IX, Y, INCX, INCY, O) 
DELTED = . TRUE. 

ENDIF 
CALL HEADER 

C save list printable character 
IF (ICHAR. L.E. 10) THEN 

MCHARE KAR 
C save last char type 

JCHARICHAR 
ELSE IF (ICHAR. EQ. 28) THEN 

CAL MARK (KAR, IX, Y, IERR) 
ELSE IF (ICHAR. EQ. 25) THEN 

IX = IX - 1 
CAL CURS OR (IX, Y) 
CALL CLRHYDCIX, IY) 
CAL VALNCE (2, IX, IY, 0, 0) 
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IF (JPROB. EQ. 1) RETURN 
IX F JJJ 
CALL SPACE (IX, IY) -- 
JCHAR = 2 
MCHAR = 0 * ..., 

ELSE IF (ICHAR. EQ. 15) THEN 
CALL SETLRG 

ELSE IF (ICHAR. EQ. 16) THEN 
IF CJCHAR. EQ. 2. OR. J.CHAR. EQ. 4) THEN 

CALL CLRHYD CIOX-1, IOY) 
CALL VALENCE BEFORE DOT DIS 
CALL VALNCEC2, IOX-1, IOY, O, O 

ENDIF y ) --- 
ELSEF ( CHAR. EQ. 31 ) THEN 

A 444 

CXT 
CXT 

50 

GE 
IF ( CMMCJJJ, IY). NE. 46). AND. (MMCJJJ-1, IY). NE. 46)) 

CAL VALNCE (2, JJJ, IY, 0, 0) 
CALL LEAP (KAR, IX, IY) 

EAP to label. KAR 
ELSE IF (ICHAR. EQ. 17) THEN 

CALL LONGCKAR, IX, IY) s 
IF (KAR. EQ. 81 ) GO TO 966 

ENDIF RETURNED FROM LONG BOND WITH Q - GO TO QUIT 
IF (CDELTED) . OR. CICHAR. EQ. 18) . OR. (ICHAR. EQ.25)) GO TO 44 (4.4 
JBTYPE=IBTYPE 
JBDIREIBDIR 
CONTINUE 
IF (EWE. NE. 1) LCHAR F O 
RETURN 
END 

This subroutine replaces most of the number entry section of IDENT. 
This subroutine sets bond type and draws a bond of the new type 

or 
sets charge value and displays the charge. 

SUBROUTINE NUMBER(KAR, IX, IYD 
IMPLICIT INTEGERC2 (A-Z) 
OGICAL 282 BAR 
CHARACTER361 ISTAT COMMON / MODESM JBTYPE, ICHAR, IBDIR, IBTYPE, ISMART, MODE, ISKILL, ISP 

COMMON /PARAMS/ JBDIR, NOCHG, LASTN, MCHAR, JCHAR, NARGE, EVEL 
COMMON /OD/ IOX, IOY 
COMMON / ISTATE/ ISTAT 
COMMON /HEAD/ MW (12), ISTATE, PAGE 
BAR is used in conjunction with NOCHG and LASTN to control - 
bond type determination in relation to default bond types. 
Eggh /RTPDIR/ BAR 
If KAR = discard it. 
IF ( CKAR. GE. 48), AND. CKAR. L. E. 57)) THEN 

BAR = . FALSE. 
GO TO 100 

ENDIF 
BAR = . TRUE. 
CALL INPUTXCKAR, IX, Y) 
IF ( CKAR, GE 48), AND. CKAR. L. E. 57)) THEN 

GO TO 100 
ELSE IF C KAR. EQ. 124) THEN 

GO TO 400 
ESE IF C KAR. EQ. 1 3D THEN 

GO TO 600 
ELSE IF C KAR. EQ. 81 ) THEN w . 

GO TO 700 
ELSE ar. 

GO TO 800 
ENDIF 

Digit processing 
LASTN E KAR - (48 
IBTYPE = LASTN 
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CALL HEADER 
IF (IBTYPE. EQ. 9). GO TO 500 
NOCHG = 1 

A. RETURN 

C Already in current state 
400 IERR = 39 : 

CALL MYERRCIERR, IERR, IERR) 
C GO TO 50 A 

C Bad bond type or charge value - cmd rejected - get new cmd 
500 ERR c 55 

CALL MYERRCIERRIERR, ERR) 
IBTYPE = 1 
LASTN = 0 
CALL HEADER 

C RETURN 

C Return ...ith CR or Q 
600 ICHAR F 26 
700 MODE = 1 

NOCHG = 0 
LASTN E 0 
IBTYPE = 1 
CALL HEADER 
RETURN P 

800 IERR = 5 
CAL MYERRCIERR, IERR, IERR) 
GO TO 50 
END 

$STORAGE: 2 
C 
C SUBROUTINE MOVE moves the cursor unit in any of the 8 defined 
C directions while the program is in the dumb mode. MOVE is called - 
C from SUBROUTINES SPACE and BKSPCE. 
C 
C ORI Paul Broderick October, 1984 

SUBROUTINE MOVECKHAR, IX, IY) 
IMPLICT INTEGER262 (A-2) 
COMMON / CD/ MAXX, MAXY 

C COMMON /CUR/ ICUR 

IF CKHAR. EQ. 22) THEN 
IY = IY - 1 

ELSE IF (KHAR. EQ. 23) THEN 
IX = IX + 1 
IY = IY - 1 

ELSE IF CKHAR. EQ. 24) THEN 
IX = IX + 1 

ELSE IF CKHAR. EQ. 25) THEN 
IX = IX + 1 
IY = IY + 1 W . - 

ELSE IF CKHAR. EQ. 28) THEN ... 
IY = IY + 1 w 

ELSE IF (KHAR. EQ. 29) THEN 
IX = IX - 1 
IY - IY + 1 

ELSE IF CKHAR. EQ. 30) THEN 
IX is IX - 1 

ELSE IF (KHAR. EQ. 31) THEN 
IX = IX - 1 
IY = IY - 1 

ENDIF 
IF (IX. GT, MAXX) THEN 

IX = MAXX 
ELSE IF (IX. L.T. 1.) THEN 

IX = 1 y 
ENDIF 
IF (IY. GT MAXY) THEN 

IY = MAXY 
ELSE IF (IY. L.T. 1.) THEN 

IY = 1 
ENDIF 
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ICUR = 1 
CALL CURS OR (IX, IYD 
RETURN 
END 

SUBROUTINE CURSOR(IX, IY) 
IMPLICIT INTEGER362 (A-Z) 
COMMON / SIZZE/ MULTX, MULTY 
COMMON /CUR/ ICUR 
COMMON / HEAD/ MC 12), ISTATE, PAGE . 
COMMON / DARK/ OCUR 
DATA XCUR /- 1/ 

CONVERT COORDINATES TO RASTER 
F (PAGE. L.E. 1) CALL SETS CRC2) 

INTX at (IX26 MULTX) 
INTY = (IYCMULTY) 
CALL MOVTCA (INTX, INTY) 
IF (OCUR. EQ. 1 D THEN 

IF (ICUR. N.E.XCUR) CALL INITHC (3, 3, ICUR) 
HINTX - INTX - 1 
HINTY = INTY + 1 
IF (ICUR. NE. O.) CALL MOWHCA (HINTX, HINTY) 

ENDIF 
XCUR = ICUR 
IF (PAGE. EQ. 1) CALL SETS CRC1) 
RETURN 
END 

SUBROUTINE INPUTXCKAR, IX, IY) 
IMPLICIT INTEGERE2 (A-Z) 
CHARACTER36.82 BNK90 
COMMON / CHARS/IES, IDOT, ITAG, JUMP, LBOND KAN, ISPACE 
COMMON / SIZZE/ MULTX, MULTY 
COMMON /OLD/ IOX, OY 
COMMON /HEAD/ MC 12), ISTATE, PAGE 
COMMON /MODES/ JBTYPE, ICHAR, IBDIR, IBTYPE, ISMART, MODE, ISKILL, ISP 
COMMON /PARAMS/ JBDIR, NOCHG, ASTN, MCHAR, JCHAR, NLARGE, EVE 
COMMON /CUR/ ICUR 
COMMON / ISTATE/ ISTAT wi. 
COMMON /PROB/ IPROB, JPROB 
COMMON / BLANK/B NK90 
COMMON / CD/ MAXX, MAXY 
COMMON /RANGE/ LOX, HIX, LOY, HIY 
COMMON /WARN/ ERR 
OXFX 
AYE,9D COORDINATES FOR WAENCE CALL PRIOR TO DOT DIS 
CONTINUE 
CALL GETCR (KAR, IX, Y) 
IF (CCKAR. EQ. 74). AND. (ISTATE. NE. 8)) . OR. CKAR. GE. 128) ) THEN 

IF C KAR. EQ. 131) THEN 

IF (SSEYSE ASSIAFEA2;(ISEATE.L.E.7 ... O R. (ISTATE. EQ. 11 D. O.R. (ISTATE. EQ. 1 2) D THEN 
GO TO 2 

ELSE 
KAR = 13 
GO TO 2 

ENDIF 
ENDIF 
CALL ERRMSGCKAR) 
GO TO 1 

ENDIF 
CONTINUE 
IF (PAGE. EQ. O). THEN 

IF (IY.L.E. 2) THEN 
CUR at O 

CAL CURSORCIX, Y) 
ICUR = 1 

ENDIF 
CALL FTSIZEC2, 18) 
CALL FTL OCA ( 4, 1) 
CALL FTEXT (BLNK90) 
PAGE = 2 
CALL FTSIZEC 1, 10) 



10 
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IF ( LOY, E. 2) THEN 
DO 10 I = LOX, HIX+6, 6 

KX = MINOCI, MAXX) s 
CALL REPLCE (KX, 1, 1, 1, 0, 0, 2) 

CONTINUE 
CAL RE ONG 
CA CURSORCIX, Y) 

ENDF 
ELSE IF (PAGE. LE: 1) THEN 

CALL SETCO (0) 
CA. CR 
CALL SETCO (1) 
IF (ERR. N.E. 1 OOD THEN 

PAGE E 2 
CALL SETSCR (2) 
CALL DISPLA (2) 
CALL FTSIZEC 1, 10) 

ENDF 
ENDIF 
RETURN 
END 

SSTORAGE: 2 

CXT 

CXT 

CXT 

stBROUTINE CONTExcKAR, IX, IY, INCX, INCY, IERR) 
IMPLICIT INTEGER362 (A-Z) . 
INTEGER364 MM, DTPIX 
LOGICAL962 BAR, CNTX 
COMMON / CD/ MAXX, MAXY 
COMMON 7ARSf£S, IDOT, ITAG, JUMP, LBOND KAN, ISPACE 
cMON /PARAMS7 JBDIR, NOCHG, LASTN, MCHAR, JCHARNLARGE LENE COMMON /MODES/ i.e.Kiliki EiSAR, ODEiSkiiL, ISP 
colio /STRPIX/. PIX, MMC90, 38), LBLEN, LNGBND (100, 5) 
COMMON / SIZZE/ MULTX, MULTY 
COMMON / LABES/ NR, NJLAST, NJNEXT 
COMMON /SRED/ IDTPIXC90, 38), ABC 260 2D, MRKCHN (260) 
COMMON /PROB/ IPROB, JPROB 
COMMON /WARN/ ERR w 
CHER indicates to which HALO page error messages are to be written. 
COMMON / QTVLNCM CERR, CHER 
COMMON /CUR/ ICUR 
COMMON /HEAD/ MC12), ISTATE, PAGE 
BAR, in conjunction with NOCHG controls bond typ settings in 
in relation to bond type defaults. 
COMMON / BTPDIR/ BAR 
CNTX acts to inform SUBROUTINE MARKER that is being called by 
SUBROUTINE CONTEX and to set parameters accordingly. 
COMMON / CNTX/ CNTX 

This routine determines the corrected location for the next 
position. Subroutine DRAW has already TENTATIVELY selected an IX, IY 
to the right of a character or Luhn dot, or one grid space beyond the 
end of a bond (in the bond's direction). For this a priori" context 
analysis are the current and previous character CKAR, MCHAR), current 
and previous character type (ICHAR, JCHAR). 

ICUR = 1 
Insert dot if first input is a bond: 

IF (ICHAR. EQ. 1) - THEN 
Edge of screen problems are precluded. 
IF (IX. GE MAXX) THEN 

IX E MAXX 
X1 = 0 
NX1 = 1 

ELSE IF (IX, L.E. 1) THEN 
IX = 1 
NX1 E O 
X1 = 1 

ELSE 
X1 = 1 
NX1 = 1 

ENDIF 
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IF (IY. GE MAXY). THEN 
IY = MAXY 
Y1 O 
NY1 = 1 

ELSE IF IY.L.E. 1) THEN 
O 

1 

IY 
NY1 = 
Y1 

ELSE 
Y1 = 1 
NY1 = 1 

ENDIF 
IF ( CMM (IX-NX1, IY)+MMCIX, IY) + 

MM(IX-X1, IY) +MM(IX-NX1, IY-NY1)+MM(IX, IY-NY1)+ 
MM(IX+NX1, IY-NY1)+MM(IX-NX1, IY+Y1)+MM(IX, IY+Y1)+ 
MMCIX-X, IY+Y1). EQ. O)) THEN 
CNTX = . TRUE. 
CAL L. MARKCKAR, IX, IY, IERR) 
CNTX E FALSE. 

ENDIF 
ENDIF 

C 
C Replace Luhn dot with upper case if typed immed after it 

R.E.46). OR. (ICHAR. EQ. 1) GOTO 1 - 1 
IF (CMMCIX, IY). NE. 46), OR. CIX. EQ. O)) THEN 

IX = IX + 1 
GO TO 1 

ENDIF 
MM(IX, IY) = 0 

C CALL REPCE(IX, Y, 0, 0, 0, 0, 1) 

C The following code, through label 41, determines, if the Luhn dot is 
C being replaced by an upper case, whether you are in fact replacing a 
C lower case marker with an upper case element symbol. If so, the marker 
C is removed from the list of markers in ABL and replaced in LABL 
C with negative numbers, indicating availability for reuse. 
C 

DO 40 I= 1,260 
C End of markers in use 

IF CLAB (I, 1 D+LABL (I.2). EQ. O) GOTO 41 
C No match 

IF CC LABL (I, 1). NE. IX) . OR. (LABL (I, 2) . NE. IY)) GOTO 40 
C Neg value indicates discarded marker available for reuse (see MARK). 

LABL (I, 1) = -999 
ABL (I, 2) E-999 

C Jump out of loop 
GOTO 41 

40 CONTINUE 
61 CONTINUE 
C Reset o exact corner, else char is offset to insert heli character 

CALL CURSOR(IX, Y) W . 
RETURN 

C Character after character : tentative position OK: 
1. I FC KJCHAR. L.T. 11) . AND CICHAR. T. 11) . AND. (JCHAR. G. 1) . AND. 

2 CICHAR. GT 1) ) RETURN 
C Character after a bond-tentative position is OK : 

IF ( CICHAR. EQ. 1) . OR. (JCHAR. NE. 1) . GOTO 2 
RETURN 

C 
C Bond after character-move left to nearest upper case (or . or 2) & 
C proceed one unit in bond direction. 
2 IF ( CJCHAR. L. E. 1) . OR (ICHAR. NE. 1) D GOTO 4 

DO 3 IPO, 5 r 
C Look left 

IF (MX. L. E. O.) GO TO' 3 
L. L = LMMCMX, Y) 

C CNon-upper case or . or ? ) 
IF ( (L. NE. A6). AND. (L. NE. 63). AND. ( (L.L. L.T. 65) . OR. C. GT. 9 O))) 

2 GOTO 3 
C Skip over H which is not He, Ha, etc. 
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I FC (LL. EQ, 72). AND. ( CMM(MX+1, EY) . L.E.97), OR. CMMCMX+1, IYD, GE. 122 
2 ) )) GOTO 3 

IX - IX 
L = 0 

GOTO 7 
3 CONTINUE 
C Position bond correctly turt character 
7 IXIX - INCX 

IY=IY - INCY . 
RETURN o 

C w 

C 2 similar bonds in a row : 
A. IF ( CICHAR. NE. 1) . OR. CJCHAR. NE. 1)) GOTO 5 
C Sane bond direction -- tentative location is OK 

IF (IBDIR. NE. JBDR) GO TO 9 
C Bonds in same dir, diff type get dot 
C 

IF (IBTYPE. NE. JBTYPE) GO TO 6 s 
Keep bond type unchanged 

NOCHGE1 
CUR El O 

RETURN 
C Opposite direction 
9 CONTINUE 

IF (IABS (IBDIR-JBDIR). NE. G.) THEN 
IF ( CISTATE. EQ. 3) . OR. (ESTATE. EQ.5) . OR. (ISTATE. EQ. 12) D THEN 

IF C, NOT. BARD NOCHG = 0 . 
BAR FALSE. 

ENDIF 
GO TO 6 

ENDF 
C Return to end of bond 
1 O IX=X-INCX 

IY=Y--INCY 
C Follow back bond to node 

IF ( (LMM(IX, IY). GT. 256). OR.C (IBTYPE. EQ. O). AND. (MMCIX, IY). EQ. O)) 
1 . OR (CMMC IX, IYD, GE. 50). AND. 
2 (MMC IX, IYD. E. 57)) . OR (CMMCIX, Y). GE. 97). AND. 
3 (MM(IX, IY). LE. 122)), OR. (CMMCIX, IY). EQ.72). AND. ( CMM (IX+1, IY) 
4 . T. 97) . OR. CMMCIX+1, IYD. GT. 122) ))) GOTO 10 

IXE IX + 1 
CUR E 1 

CAL CURS OR CIX, Y) 
C Flag to line 4900 of draw 

MCHARE - 999 
KAREACHAR 
UCHARE CHAR 
ICHARE 2 

C Keep bond type unchanged 
NOCHG1 
RETURN 

C Automatically drain dot, then. 
6 CNTX = . TRUE. 

CAL MARKCKAR, IX, Y, IERR) 
CNTX FALSE. Y 
Keep NOCHG that it was zero unless set to one in number state C 

C to introduce new bond type. 
C ... continue as above--bond after character. 

IF (IERR. NE. 48) GOTO 2 
RETURN 

C Initial letter 
5 IF (MCHAR. EQ. O). RETURN 

ERRE 13 
C Contex error 

CHER at 2 
CA MYERR (IERR, MCHAR, MCHAR) 
CHER = 0 
JPROB = 1 
RETURN 
END 

SUBROUTINE MARKKAR, IX, IY, ERR) 
IAPLICIT INTEGERE2 (A-Z) 
INTEGERX4 MM, DTPIX 
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LOGICAL 962 NOMSG, CNTX 
CHARACTER361 HALO(3) 
CHARACTER361 KAN 
COMMON / CD/ MAXX, MAXY 
COMMON /RANGE/ LOX, HIX, OY, HIY 
COMMON /STRPIX/ LPIX, MM (90, 38), LBLEN, NGB NDC1 OO, 5) M 
COMMON / CHARS/IES, IDOT, IT AG, JUMP, LBOND, KAN, ISPACE 
COMMON /PARAMS/ JBDIR, NOCHG, LASTN, MCHAR, JCHAR, NLARGE, LEVEL 
COMMON /MODESM JBTYPE, ICHAR, IBDIR, IBTYPE, ISMART, MODE, ISKILL, ISP 
COMMON / LABELS/ NR, NJLAST, NJNEXT 
COMMON / STRED/ IDTPIXC90, 38), ABL (260, 2), MRKCHN (260) 
What is displayed; State of line 2 
COMMON / HEAD/ MC12), ISTATE, PAGE 
COMMON /CUR/ ICUR 
COMMON /OD/ IOX, OY 
COMMON / LEAPER/ NOMSG 
COMMON / CNTX/ CNTX 

C This routine puts the next available marker on the screen. It 
C stores the last line number used as NJNEXT. NJNEXT is incremented to 
C the next line, where LABL (NJNEXT, Bé) = 0. Previously used but deleted 
C labels (where LAB C J, 98) -999 are not reused to avoid confusion on 
C where a jump will take p.) The program puts 
C IX & IY into LABL on the new line', " prints the appropriate label on the 
C screen inserts IDOT 46 (Luhn dot) into MMCIX, IY) moves the cursor to 
C IX+1, IY, and sets KAR to IDOT = 46 and ICHAR to 2, as if a Luhn dot 
C were typed in directly. 

C 
C 
C 

ICUR = 1 

IF s: Lt. 1).OR. (IX.GT.MAXX). OR. (IY.L.T.1).OR. (IY.GT.MAXY) 
IX - OX 
IY = IOY 
ICUR = 1 
CAL CURSORCIX, Y) 
CALL MYERRC36, KAR, KAR) 
RETURN 

ENDIF 
HALO (1) = KAN 
HALO C3) R KAN 

Line it for next marker--Don't reuse old ones because 
too much confusion in where you're jumping. 

IF (MMCIX, IY). EQ. 0) GO TO 10 
IERR = 48 
GO TO 11 

C Check adjacent nodal values. 
10 

: 

DO 11 22 F - 1, 1 
MX = IX - I 
IF C (MX. E. O.) . OR. CMX. GT. MAXX) D GO TO 1122 
DO 12 J E - 1, 1 

MY = IY + J 
IF ( CMY.L.E.O) . OR. (MY. GT. MAXYD) GO TO 12 
L = MM(MX, MY) 
IF ( C. L. EQ. O) . OR. C. G.E. 256) ) GO TO 12 
IF ( CMMCMX, MYD. GT. 296.9613) . OR. 

( (L. GE 50). AND. C. L. E. 57). AND. ( CMMCMX-1, MY). GT. 
2X2613) . OR. ( (IABS (+J). NE. 1) 
.AND. (MMCMX-1, MY). EQ. 72))). AND. CMX-1. GT. O)) 
... O R. ( . EQ. 34) ) GO TO 12 

IF (NOMSG) GO TO 13 
IERR = 48 
IF (CNTX) GO TO 13 
GO TO 11 u 

CONTINUE 
CONTINUE 

NJ NEXTENJNEXT+1 
IF (NJNEXT.L.E. 26O) GO TO 99 
IERR=16 

C Issue message - decrement counter and return 
NJ NEXTENJNEX-1 
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le've used up all labels 
1 CALL MYERRCIERR, KAR, KAR) 
3. RETURN 

9 . LINE-NJNEXT 
Letter to be typed 

NR = NJ NEXT 
LETEMODCLINE, 26) 

C Label "Z" . 
IF (LET. EQ. O) LET=26 

C ASCII equivalent 
C ETELET--96 & . 

C Insert coordinates into table of labels. 
LAB (INE, 1) IX 
LAB CINE, 2) =IY 

C Luhn dot into data table 
MMCIX, IY) = IDOT 
HAO (2) E CHARCLE) 
IF (IX. T. LOX) THEN 

C 
1 
1 
C 
9 
C 

OX = IX 
ELSE IF (IX. GT, HIX) THEN s 

HIX = IX 
ENDIF 
IF (IY. L. LOY) THEN 

LOY c. IY 
ELSE IF (IY GT. HIY) THEN 

HIY = IY 
ENDF r 
CALL CURSORCIX, Y) 
CALL TEXT CHALO) 

C Cursor to next location 
IX=IX+1 

C As if dot or upper case were just typed in 
JCHARE2 
IF C. NOT. CNTX). THEN 

ICHAR2 
IF C (ISTATE. NE. 9). AND. (BTYPE. NE. O.). AND. (IBTYPE. NE. 4). AND. 

2 (IBTYPE. NE. 8) ) IBTYPE=1 
ENDF 
CALL HEADER 
KAR-IDOT 
MCHAREIDOT 
ICUR = 1 
CAL CURSO RCIX, IY) 
RETURN 
END 

SUBROUTINE DOT (IX, Y, IERR) 
IMPLICIT INTEGER362 (A-Z) 
INTEGERX4 MM w 
COMMON /STRPIX/ LPIX, MM (90, 38), LBLEN, LNGBND (100,5) 
COMMON /PARAMS/ JBDIR, NOCHG, LASTN, MCHAR, JCHAR, NLARGE, LEVEL 
COMMON /MODES/ JBTYPE, ICHAR, IBDIR, IBTYPE, ISMART, MODE, ISKILL, ISP 
COMMON / CHARS/IES, IDOT, ITAG, JUMP, LBOND, KAN, ESPACE 
COMMON / SIZZE/ MULTX, MULTY 
COMMON / CD/ MAXX, MAXY 

C COMMON /RANGE/ LOX, HIX, LOY, HIY 

C This subroutine generates "automatic" Luhn dots & updates position 
C and parameters as if generated by keyboard entry. 

IF (IX. GT, MAXX) THEN 
IX = MAXX 

ELSE IF (IX. T. 1.) THEN 
IX = 1 

ENDIF 
IF (IY. G. MAXY) THEN 

IY = MAXY 
ELSE IF (IY, L.T. 1.) THEN 

IY = i 
ENDIF * ... 
IERR = 0 
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IF (MMCIX, IY). NE. O GO TO 11 44 
Check adjacent nodal values. 

DO 1.2 I = -1, 1 
MX = IX + I 
IF ( CMX. L. E. O.) . OR. (MX. GT, MAXX)) GO TO 12 
DO 1122 J = -1, 1 

MY - Y -- J 

IF ( CMY.L.E.O.), OR. (MY GT, MAXY)) GO TO 1122 
L = LMM(MX, MY) 
IF C ( L. EQ. O), OR. C.L. GE, 256) ) GO TO 1122 
IF ( CMM(MX, MYD. GT.2%613) . OR. 

36 CCL. GE. 50). AND. C. L. E. 57). AND. ( CMMCMX-1, MY). GT. 2%%13) 
... O R. C CABSCI+J). NE. 1) 

g AND (MM(MX-1, MY) EQ72))). AND.9MX-1. GT. O)) . OR. 
36 CL. EQ. 34) D GO TO 1122 

GO TO 11 44 
1122 CONTINUE 
12 CONTINUE 
C Draw a Luhn dot. 

C 

11 

JX E . IX E MULTX - 6 
JY = IY 36 MUTY - 4 
J3X JX + 3 
J3Y JY - 3 
CALL BAR (JX, JY, J3X, J3Y) 
MMC IX, IY) = IDOT 

Expand picture boundaries. 
IF (IX T. LOX) THEN 

LOX = IX 
ESE IF (IX. GT. HIX) THEN 

HIX = IX 
ENDIF - 
IF (IY. T. LOYD THEN 

LOY = IY w 
ELSE IF (IY. GT. HIY) THEN 

HIY = IY 
ENDIF 
MCHAREDOT 
JCHARE 2 
IXIX+1 
RETURN 

A 4 CONTINUE 
IERR = 48 
RETURN 
END 

SUBROUTINE LEAP CKAR, IX, IY) 
IMPLICIT INTEGER2E2 (A-Z) 
INTEGER3&4 MM, IDTPIX 
LOGICALE2 NOMSG 
COMMON /STRPIX/. PIX, MM (90, 38), LBLEN, LNGBNDC1 OO, 5) 
COMMON / CHARS/IES, IDOT, ITAG, JUMP, LBOND KAN, ISPACE 
COMMON /PARAMSM BDR, NOCHG, LASTN, MCHAR, JCHAR, NLARGE, L EVE 
COMMON /MODES/ JBTYPE, ICHAR, IBDIR, IBTYPE, ISMART, MODE, ISKIL, ISP 
COMMON / LABES/ NR, NJLAST, NJNEXT 
COMMON /MKSKP/ ISKIP 
COMMON /STRED/ IDTPIXC90, 38), LABL (260, 2), MRKCHN (260) 
COMMON /CUR/ ICUR 
COMMON / HEAD/ MWC 12), ISTATE, PAGE 
COMMON / LEAPER/ NOMSG w , 

This routine moves the cursor to the location of a given lower case 
label. A counter NR is placed at the line of the last label jumped 
to, and is used as a starting point for the next jump. When all al 
phabets have been used, NR returns to the top. When a previously 
deleted label is addressed CLABL < 0), the next alphabet down is 
addressed. 

his subroutine is called by the operator by typing a lower case 
letter without the '$' precedance code. 
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CUR = 1 
Flag for how many times you have gone to top this jump 

ITEST - O 
Sequence number within the lower case alphabet is 

NJR KAR-96 
Same label twice: next alphabet. 

IF (NJ. EQ. NJAST) GOTO 1 
The alphabet it where currently located. 

NALPH = (NR+25)/26 
Tentative line in LAB of desired coords. 

NQ=NJ+ (NALPH-1)}{26 
End of array--go to top. 

IF (NQ. GT. 260) GOTO 2 
Tentative X coord of label 

JXEABL (NQ, 1) 
JYP LAB (NQ, 2) 
IF CJX+JY) 1, 2, 3 

Discarded marker : try next alphabet 
NR=NR-26 
GOTO 30 

Beyonding of useful data : try top y 
Started at top again in this CALL MARK. 

ITEST=ITEST+1 
No such label 

IF (ITEST. GT. 1.) THEN 
CALL ERRMSGCKAR) 

No such label 
RETURN 

ENDIF 
GOTO 30 

Relocate cursor as if dot were typed here. 
IF ( CISKIP. NE. 1). AND. CJCHAR. EQ, 1)) THEN 

NOMSG = . TRUE. 
CAL MARK (ZAR IX, Y, ERR) 
NOMSG = FALSE. 

ENDF 
XEJX+1 
IY=JY 
CALL CURS OR (IX, IY) 
KAREIDOT 
CHARE 2 
ICHAR22 
MCHARDOT 
NJLAST ENJ 
RETURN 
END 

SUBROUTINE CHARGECKAR, IX, IYNCHRG) 
IMPLICIT INTEGERC2 (A-Z) Wit, - 
INTEGER364 MM, M 
LOGICAL362 NON OC 
CHARACTER361 HALO C3) 
CHARACTER2E1 KAN 
COMMON / MODESM JBTYPE, ICHAR, IBDIR, IBTYPE, ISMART, MODE, ISKILL, ISP 
COMMON /PARAMS/ JBDIR, NOCHG, LASTN, MCHAR, JCHAR, NLARGE, EVEL 
COMMON / CD/ MAXX, MAXY 
COMMON /RANGE/ LOX, HIX, LOY, HIY 
COMMON / CHARS/IES, IDOT, ITAG, JUMP, LBOND, KAN, ISPACE 
COMMON /STRPIX/ PIX, MMC90, 38), LBEN, LNGBND (100, 5) 
COMMON /HEAD/ MC12), ISTATE, PAGE 
COMMON / HP/IHP 
COMMON / IPLUS/ IHIGH (1 4, 2) 
COMMON /CUR/ ICUR 
DATA NON OC / FALSE. / 

This subroutine, called Eihen an initial + or - sign is entered, searche When subseque; 
it or - signs are entered, respectively, the previous charge value is 
for a diagonal location for the charge, and types it in. 

increments by 1. 
IF ( CJ CHAR. EQ. 6). AND. (NCHRG. G. 1) D THEN 

IF (NON OC THEN 
GO TO 54O2 
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CXT JX=JX+1 
IC-11 

CXT ENDIF 
C GOTO 450 

434 CONTINUE 
C No room exists for the charge on the diagonals. 

PAGE = 0 
CALL FTSIZEC2, 18) 
CAL FTL OCAC 4, 1) 
CALL FTEXT (1NO ROOM FOR CHARGES TRY DUMB MODE. 1 ) 
NCHRGEO 
KAR E 13 
ICHAR E J CHAR 
CALL FTSIZEC 1, 10) 
ICUR = 1 
CALL CURSOR(IX, IY) 

C RETURN 

C Draw charges in : 
(450 CONTINUE 
CXT The existange of a previous charge on the node is checked. 

ICNT = 0 
-2, 2 DO 400 

IF (C *I.GIAXX). OR. (JJJ+I.LE.0) GO TO 400 DO 30 = -1, 
IF ( CIY+J. GT, MAXY). OR (Y--J. L. E. O)) GO TO 300 
IF ( CMMCJJJ+I, IY+J). NE. 43). AND. (LMMCJJJ+I, IY+J). NE. 45) ) 

GO TO 500 
ILC = IHMMCJJJ+I, IY--J) 
IF (ILC. EQ. O) GO TO 300 
IF ( CI. NE. IHIGHCILC, 1)) . OR. C.J. NE. C-IHP) (IHIGH (ILC, 2) )) 

% GO TO 300 
ICNT = ICNT + 1 

300 CONTINUE 
300 CONTINUE 

IF (ICNT. EQ. O) GO TO 4500 
IERR c. 38 

t CALL MYERRCIERR, IERR, IERR) 
ICHAR JCHAR 
KAR = 13 ed 
NCHRG = 0 
RETURN 

4500 CONTINUE 
CXT The charges sign is drawn with the first entry of a + or -. 

NON OC = . FALSE, 
HALO (2) E CHARCKAR) 
CAL CURS OR CJX, JY) 
CALL TEXT CHAO) 
SHFKAR = KAR 
IF (JX, LT, LOX) LOX = JX o 
IF CJX+1. GT. HEX) HIX = JX -- 1 
IF (JY. LT. OY) THEN 

JJ 
O 

OY = JY 
ESE IF CJY. GT. HIY) THEN 

HIY = JY 
ENDIF er 

(45O1 CONTINUE 
IF (NCHRG. EQ. 2) THEN 

IF ( CIC. EQ. 2) . OR. CIC EQ. 11 D) THEN 
IF (IC. EQ. 2D THEN 

IC = 1 
ELSE IF (IC. EQ. 11) THEN o 

C E 10 
ENDIF 
CALL FLOCA (JY, JX) 
CALL FTEXT (21 r ? ) 
MMCJX, JY) = 0 
HALO (2) = CHAR (SHFKAR) 
JX E. JX - 1 
CALL CURS OR (JX, JY) 
CALL TEXT CHALO) 
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ENDIF 
FX = X + 1 

ELSE. IF (NCHRG. GT. 2) THEN 
CALL FLOCA (JY, FX) 
CALL FTEXT ( 1 ) 

ENDIF 
c Store location of charge in high order part of MM. 

MMCJX, JY) = KAR +IC 36 226%. 13 
IF (NCHRG. L. E. 1) GOTO 60 
CALL CURSORCJX+1, JY) 
KHARENCHRG+ 48 w , 

C Type integer digit 
HALO (2) = CHARCKHAR) w; . 
CALL TEXT (HALO) 
MMCJX+1, JY) = KHAR 

60 XFJJJ+1 
CXT NCHRG = 1 

ICUR = 1 
CALL CURSORCIX, Y) 

CXT IF CMM (IX-1, IY) . EQ. 46) KAR= 46 
C RETURN 

C Delocalized charge--find clear area: 
430 JJJFIX 

NON OC = . TRUE. 
495 M= 0 

DO 223 FJJJ-1, JJJ+2 
DO 223 JFIY-1, IY+1. 

M = M + MM(I,J) 
223 CONTINUE 

IF (M. L. E. O.) GOTO 4320 n 
IF CJJJ+2. G. MAXX) GO TO (434 
JJJFJJJ+1 
GO TO 493 

CXT When the clear area is found, the existance of any other non-local 
CXT is checked - only 1 non-local charge per structure. 
(4320 DO 434.5 = LOX, HIX 

DO 4345 J = LOY, HIY 
IF ( CMM(I,J). NE. 45). AND. (MM(I,J). NE. 43) ) GO TO 434.5 
IF (MMCI-1, J.). NE. 42) GO TO 4300 

4345 CONTINUE 
GO TO 432 

430 0 CONTINUE 
IERR = 4 v 
CALL MYERRCIERRIERR, IERR) 
ICHAR E J CHAR 
KAR 3 
NCHRG = 0 
RETURN 

4.32 CONTINUE 
C The charge sign is entered. 

HALO (2) at CHARCKAR) 
CALL CURSORCJJJ, IYD 
CALL TEXT CHAO) 

CXT Picture boundaries are expanded. 
IF (J.J.J. T. LOX) LOX F JJJ 
IF (JJJ+ 1 . GT. HX) HIX = JJJ -- 1 
IF (IY, L.T. LOY) THEN 

LOY = IY 
ELSE IF (IY. GT. HIY) THEN 

HIY = IY 
ENDIF 

CXT The successive charge increment is entered and drawn. 
54.02 MMCJJJ, IY) =KAR 

IF (NCHRG. L.E. 1) GOTO 60 
KHARENCHRG-68 
IF (NCHRG. EQ. 2) THEN 

FX JJJ + 1 
ESE 

CALL FTOCA (IY, FX) 
CAL FTEXT ( , 1 1 T ) 

ENDIF ta, 
CALL CURS OR CFX, IY) 
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HALO (2) = CHARCKHAR) 
CALL TEXT (HALO) 
MMCJJJ+1, IY) = KHAR 
GOO 60 
END 

C C SUBROUTINE IND1 is called to enter undetermined bond site 
C markers in smart mode. The narker is drain in the first 
C available corner cell. The default corners are first upper 
C left then lower left, then upper right, and lower right last. 

SUBROUTINE IND1 CKAR, IX, IY, IDRA, IERR) 
IMPLICIT INTEGERE2 (A-Z) 
INTEGER364 MM 
CHARACTERE1 HALO C3D 
CHARACTER361 KAN 
COMMON / CD/ MAXX, MAXY 
COMMON /RANGE/ LOX, HIX, LOY, HIY 
COMMON / CHARS/IES, IDOT, ITAG, JUMP, LBOND KAN, ISPACE 
COMMON /STRPIX/. PIX, MMC90, 38), LBLEN, LNGBND (100, 5) 
COMMON /HEAD/ MC12), ISTATE, PAGE 
COMMON /CUR/ ICUR 
COMMON / HP/IHP 
COMMON / D1 / IDNUM, IDSC9, 6), NBD1, DSCNCC 6,50) 

C 
HAO (1) E KAN 
HAOC3) F. KAN 
ICUR = 0 

C Search back for the node, if any : 
JJJF0 
DO 428 I= 0, -3, -1 
IF (IX+I. E. O.) GO TO 428 
I FC ( CMM (IX-I, IY). GE. 65). AND. (MMCIX+I, IY). L. E. 90). AND. (MMCIX+I, 

2 IY). NE. 72)) . OR. C. (MMCIX+E, IYD. EQ. 72). AND. (MMCIX+I+1, IY). GE. 
3 97). AND. CMMCIX+I+1, IY). LE. 122)), OR. (MMCIX+I, IY). EQ. 46) ) THEN 

JJJFX 
GO TO 117 

ENDIF 
428 CONTINUE 
C If no node found, jump to error message. 
117 IF (JJJ. L. E. O.) GOTO 434 
C Check for duplicate "s. 

IF (NBD1. EQ. O) GO TO (451 1 
DO 527 I = 1, NBD1 

IF ( CJJJ. EQ. DSCNCC3, I)). AND CIY, EQ, DSCNC (4, I) )) GO TO 892 
527 CONTINUE 

GO TO 451 1 
892 IERR = 47 

IF (IDRAW. EQ. 1) RETURN 
CALL MYERRCIERR, IERR, IERR) 
RETURN 

$51 CONTINUE 
C Look for space for " up & to the right; 

IF ( CJJJ+1. GT, MAXX) . OR. (IY+IHP. E. O), OR (Y--IHP. GT, MAXY) ) 
% GO TO 431 

IF (MMC JJJ +1, IY--IHP). NE. O.) GOTO 431 
JXFJJJ+1 
JY = IY +IHP . 
NBD1 at NBD1 + 1 
DSCNCC2, NBD1) = 2 Mr. 
DSCNCC 3, NBD) JJJ 
DSCNCC 4, NBD1) = IY 
DSCNC (5 NBD1) = JX 
DSCNC (6 NBD1 ) = JY 
GOTO (450 

C 
(Clook down & right: ... w 431 IF ( CJ JJ + 1 . GT. MAXX). OR. (IY-IHP. GT, MAXY). OR. (IY-IHP.L.E.O.) ) 

% GO TO 118 
IF (MMCJJJ+1, IY-IHP). NE. 0) GO TO 118 
JXFJJJ+1 
JY = IY - IHP 
NBD1 = NBD1 + 1 





4,967,372 
177 178 

STORAGE-2 

CXT 
CXT 
CXT 

CXT 
CXT 

CX 

SUBROUTINE VANCECII, IX, Y, INCX, INCY) 
IMPLICIT INTEGERé2 (A-Z) 
INTEGER}{4 MM, IDFPIX 
CHARACTER361 HALO(3) 
CHARACTER26.1 KAN 
COMMON / ELECHR/ IELEM (126,5) 
COMMON /CD/ MAXX, MAXY 
COMMON /RANGE/ LOX, HIX, OY, HIY 
COMMON /STRPIX/. PIX, MM (90, 38), LBLEN, NGB NDC1 OO, 5) 
MM(I,J) CONTAINS BOND OR ATOM TYPE, & BOND DIRECTION 
FOR EACH OF MAXX % MAXY LOCATIONS. N. 
COMMON / CHARS/IES, IDOT, ITAG, JUMP, LBOND KAN, SPACE 
COMMON /PARAMS/ JBDIR, NOCHG, LASTN, MCHAR, JCHAR, NLARGE, LEVEL 
COMMON /MODES/ JBTYPE, ICHAR, IBDR, IBTYPE, ISMART, MODE, ISKIL ISP 
COMMON /PROB/ IPROB, JPROB 
COMMON / IPLUS/ IHIGH (14, 2) 
COMMON / LABELS/ NR, JLAST, NJNEXT 
COMMON /STRED/ IDTPIXC90, 38), ABL (260, 2), MRKCHN (260) 
COMMON /CUR/ ECUR 
COMMON / HP/IHP 
If CHER F 2, error messages are output on HALO screen page 1, 
otherwise they are output to page 2. If CHER = 1, SUBROUTINE 
NOD is calling VANCE. 
COMMON / QTVLNC/ OERR, CHER 
MLARGE is used to mark distance to node whose valence is being 
computed. 
COMMON / WNPRV/ MLARGE 
ELENOD carries the current element position code to SUBROUTINE NOD. 
COMMON / EL ENOD/ IELT 
HALO (1) F. KAN 
HAO (3D E KAN w; . 
MARO 

C Filler atoms not triggered by bond. 
IF (II. GT. 2) THEN 

JX F IX 
JY = IY 
IF (CHER. EQ. 1) THEN 

IF (MMCJX, JYD. EQ. 46) THEN 
IELT E 126 
GO TO 800 

ENDIF 
GO TO 87 

ENDIF 
C If element is in DOT DIS compute no Valence. 

44 (4 
445 

Do 33:948: MCJXJJ JY). EQ. 0) . OR. (LMMCJX-JJ, JY). GE. wa w JXSLE55 iN y E. 256 ) . OR 
GO TO 445 

ELSE IF (MMCJX-JJ, JY). EQ. 42) THEN 
RETURN 

ENDIF 
CONTINUE 
CONTINUE 
GO TO 1000 

ELSE IF CII. EQ. 1) HEN 
C Look at grid space BEFORE bond. 
C (NLARGE.12, renoves incrementing done in DRAW. 
CXT 

JYFIY-CMARGE+1 ). CINCY 

ELSE IF CII. EQ. 2D THEN 
C If over drawing an existing bond, II=2. 

JXFIX-INCX r 
JY=Y-INCY 

ENDIF 
If to Eight...9f element, skip back over lower case second letter : 

23 IFS (MM JX, JY). GT.96). AND. (MMCJX, JY).T. 2555. JX-X C If bond didn't originate at a (non-dot) node (i. cap letter), return 
IF (MMCJX, JY). EQ. 46) GO TO 63 
If C (MMCJX, JY). LT. 65) . OR. (MM(JX, JY). GT. 90) THEN 
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MLARGE E NLARGE 
RETURN 

ENDIF 
IF C C CMMCJX, JY). EQ, 68.) . OR. CMMCJX, JY). EQ. 77) ). AND. 

96. (MMCJX+1, JYD. G.E. 112), AND CMMCJX+1, JYD. E. 12O) D THEN 
MLARGE E NLARGE 
RETURN 

ENDIF 
C If element is in DOT DIS compute no valence. 

DO 1 (444. JJ E 0, MAXX 
IF ( CMMCJX-JJ, JY). EQ. O). OR. (LMMCJX-JJ, JY). GE. 256). OR CJX-JJ 

. E. O)) THEN 
GO TO 445 

ELSE IF (MMCJX-JJ, JY). EQ. 42) THEN 
MARGE. F. NARGE 
RETURN 

END F 
446 CONTINUE 

1 4 (5 CONTINUE de 
GO TO 87 ... 

C IS THIS A MARKER OR FAT DOT s: 
63 pg. 64IN NEXT IF CJX. EQ. LABL (I, 1 ), AND. J.Y. EQ. ABC, 2) D THEN 

MLARGE E NLARGE 
RETURN 

ENDIF 
64 CONTINUE 

MAR= 1 
C IF FAT DOT SET PARAMS FOR CARBON 

LE1 = 67 
LET2:... O 
IELT1 
GO TO 8 OO 

C. First letter of symbol . s 
87 LET1 = MMCJX, JY) 

LET20 
C Second letter, if 2-letter symbol 

IF ( CMMCJX+1, JY). GE. 97) . AND. CMMCJX+1, JYD. L.E. 122) ) 

C Dont check H2, ETC 
CXT IF (CET1 ... EQ. 72) ...AND. C. ET2. EQ. O)) THEN 
CXT MLARGE E N ARGE 
CXT RETURN 
CXT ENDIF 
C count of OCCUPIED Valence positions 

IWALNCEO 
Element number of node at JX, JY 

IELTO w 
C 

C 
C search for element in element table 

DO 1 = 1, 125 
IF CC LET 1. NE, IELEMCI, 1 ) ) . OR. C. ET2, NE, IELEMCI, 2) )) 

2 GOTO 
Records row number of correct element 

EEI 
C No Valence in table 

IF (IELEMCIELT, 3D. EQ. O THEN 
MARGE E NLARGE 

C 

RETURN 
ENDIF 
GOTO 2 
CONTINUE 

2 IF (IELT, NEO) GO TO 800 
C ELEMENT NOT FOUND - ISSUE MESSAGE AND CONTINUE 

IERRE 11 
CALL MYERRCIERR, LET 1, LET2) 

C BEARE I DON'T KNOW ALL THE IMPLICATIONS OF THIS RETURN 
MLARGE E N ARGE 
RETURN 

Noli search around node for bonds, charges, for 'valence users". 
Indicates presence (1) or absence (FO) of bond on left 

OO CONTINUE 


















































































































































































































































































































































































































































