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New Foreword

On October 1, 2001 Axiom was withdrawn from the market and ended life as
a commercial product. On September 3, 2002 Axiom was released under the
Modified BSD license, including this document. On August 27, 2003 Axiom was
released as free and open source software available for download from the Free
Software Foundation’s website, Savannah.

Work on Axiom has had the generous support of the Center for Algorithms
and Interactive Scientific Computation (CAISS) at City College of New York.
Special thanks go to Dr. Gilbert Baumslag for his support of the long term
goal.

The online version of this documentation is roughly 1000 pages. In order to
make printed versions we’ve broken it up into three volumes. The first volume
is tutorial in nature. The second volume is for programmers. The third volume is
reference material. We've also added a fourth volume for developers. All of these
changes represent an experiment in print-on-demand delivery of documentation.
Time will tell whether the experiment succeeded.

Axiom has been in existence for over thirty years. It is estimated to contain
about three hundred man-years of research and has, as of September 3, 2003,
143 people listed in the credits. All of these people have contributed directly
or indirectly to making Axiom available. Axiom is being passed to the next
generation. I'm looking forward to future milestones.

With that in mind I’ve introduced the theme of the “30 year horizon”. We
must invent the tools that support the Computational Mathematician working
30 years from now. How will research be done when every bit of mathematical
knowledge is online and instantly available? What happens when we scale Ax-
iom by a factor of 100, giving us 1.1 million domains? How can we integrate
theory with code? How will we integrate theorems and proofs of the mathemat-
ics with space-time complexity proofs and running code? What visualization
tools are needed? How do we support the conceptual structures and seman-
tics of mathematics in effective ways? How do we support results from the
sciences? How do we teach the next generation to be effective Computational
Mathematicians?

The “30 year horizon” is much nearer than it appears.

Tim Daly
CAISS, City College of New York
November 10, 2003 ((iHy))



Chapter 1

Overview

This book contains 5 programs, all related to the graphics subsystem.

The primary 2D graphics routines live in the program “view2d” (See Section
on page [[0T)). The primary 3d graphics routines live in the program “view3d”
(See Section[fon page203). These two programs can be run under the control of
sman using the program “viewman” (See Section ] on page d5]). They can also
be run standalone using the program “viewalone” (See Section [§ on page BIl).

e viewman/viewman.c.pamphlet — int main (void)

e viewalone/viewalone.c.pamphlet — int main (int arge,char *argvl])
e view2d/main2d.c.pamphlet — int main(void)

e view3d/main3d.c.pamphlet — int main(void)

e view3d/testcol.c.pamphlet — void main(void)

The section “gdraws” (see[§on page[d65]) contains a set of functions for handling
postscript generation. This is handled by defining a set of cover functions for
the X routines, as in GDrawArc versus XDrawArc. When the Xoption is set
the X routine is called. When the PSoption is set the postscript routines are
generated.

1.1 Standard Curves and Surfaces

In order to have an organized and thorough evaluation of the Axiom graphics
code we turn to the CRC Standard Curves and Surfaces[8] (SCC). This volume
was written years after the Axiom graphics code was written so there was no
attempt to match the two until now. However, the SCC volume will give us a
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solid foundation to both evaluate the features of the current code and suggest
future directions.

According to the SCC we can organize the various curves by the taxonomy:

1 random

1.1 fractal
1.2 gaussian

1.3 non-gaussian
2 determinate

2.1 algebraic — A polynomial is defined as a summation of terms com-
posed of integral powers of x and y. An algebraic curve is one whose
implicit function

f(x7y) =0

is a polynomial in x and y (after rationalization, if necessary). Be-
cause a curve is often defined in the explicit form

y = f(x)

there is a need to distinguish rational and irrational functions of z.

2.1.1 irrational — An irrational function of z is a quotient of two
polynomials, one or both of which has a term (or terms) with
power p/q, where p and q are integers.

2.1.2 rational — A rational function of z is a quotient of two polyno-
mials in z, both having only integer powers.

2.1.2.1 polynomial
2.1.2.2 non-polynomial

2.2 integral — Certain continuous functions are not expressible in alge-
braic or transcendental forms but are familiar mathematical tools.
These curves are equal to the integrals of algebraic or transcendental
curves by definition; examples include Bessel functions, Airy inte-
grals, Fresnel integrals, and the error function.

2.3 transcendental — The transcendental curves cannot be expressed
as polynomials in z and y. These are curves containing one or more
of the following forms: exponential (e*), logarithmic (log(x)), or
trigonometric (sin(z), cos(x)).

2.3.1 exponential
2.3.2 logarithmic
2.3.3 trigonometric
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2.4 piecewise continuous — Other curves, except at a few singular
points, are smooth and differentiable. The class of nondifferentiable
curves have discontinuity of the first derivative as a basic attribute.
They are often composed of straight-line segments. Simple polygonal
forms, regular fractal curves, and turtle tracks are examples.

2.4.1 periodic

2.4.2 non-periodic

2.4.3 polygonal
2.4.3.1 regular
2.4.3.2 irregular
2.4.3.3 fractal

1.2 CRC graphs

)clear all

)set mes auto off

vp:=makeViewport2D()

lineColorDefault (green())

f(c,x,n) == c*x"n

viewportl:=draw(f(1,x,1), x=-2..2, adaptive==true, unit==[1.0,1.0], title=="p27 2.1.1")
graph2111:=getGraph(viewport1,1)

lineColorDefault (blue())
viewport2:=draw(f(1,x,3), x=-2..2, adaptive==true, unit==[1.0,1.0])
graph2112:=getGraph(viewport2,1)

lineColorDefault (red())
viewport3:=draw(f(1,x,5), x=-2..2, adaptive==true, unit==[1.0,1.0])
graph2113:=getGraph(viewport3,1)

putGraph(viewportl,graph2112,2)
putGraph(viewportl,graph2113,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")

makeViewport2D(viewportl)
write(viewportl,"p27-2.1.1")
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—0

1.3 Environment Settings

1.3.1 X11 .Xdefaults

o Axiom.2D.Font

e Axiom.2D.messageFont (default: Axiom.2D.Font)
e Axiom.2D.postscriptFile (default: ”axiom2d.ps”)
e Axiom.2D.messageFont (default: Axiom.2D.Font)
o Axiom.2D.buttonFont (default: Axiom.2D.Font)

e Axiom.2D.headerFont (default: Axiom.2D.Font)

e Axiom.2D.titleFont (default: Axiom.2D.Font)

e Axiom.2D.graphFont (default: Axiom.2D.Font)

e Axiom.2D.unitFont (default: Axiom.2D.Font)

e Axiom.2D.monochrome (default: off)

e Axiom.2D.inverse (default: off)

e Axiom.3D.Font

e Axiom.3D.postscriptFile (default: ”axiom3d.ps”)
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e Axiom.3D.messageFont (default: Axiom.3D.Font)
e Axiom.3D.buttonFont (default: Axiom.3D.Font)

e Axiom.3D.headerFont (default: Axiom.3D.Font)

e Axiom.3D.titleFont (default: Axiom.3D.Font)

e Axiom.3D.lightingFont (default: Axiom.3D.Font)
e Axiom.3D.volumeFont (default: Axiom.3D.Font)
e Axiom.3D.monochrome (default: off)

o Axiom.3D.inverse (default: off)

1.3.2 Shell Variables

e DISPLAY

o AXIOM

o SAXIOM/bli/view2d

o SAXIOM/bli/view3d

e HOME

e HOME/ . Xdefaults

e XENVIRONMENT

e XENVIRONMENT/.Xdefaults-
e DEVE

1.4 Pre-release change history

This directory contains the C source code for the Scratchpad’s

graphics. Comments given to the maintenance program refer to

version numbers. The versions are documented below, starting with

version23.

\begin{verbatim}

version23: (first version after returning from Europe)
added a $DEVE environment variable - if it exists, the viewport manager
tries those executable files first; if it was unsuccessful or, if the
$DEVE variable was not defined, the $AXIOM variable is used tube.c:
changed order of crossedLines(p,q... to crossedLines(q,p... in order to
use segNum info (which segment of the second polygon the first polygon
crosses) and using splitPolygon() rather than splitAndMove()
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tube.c: changed crossedLines() to generalPartialSplit() - an algorithms
i hope would work. it is not taken from any literature as all the
literature i have looked into and tried out had design flaws or lacked
precise specifications (including Foley & van Dam volume I, Newman &
Sprouill and others)
viewport3D.c: xPts now malloced as a global variable in makeView3D and
not freed up at the end. quadMesh is also not freed anymore (shouldn’t
be as it was changed to a global some time ago) .
made eyeDistance (3D stuff) into a float (from integer)
added outlineRender (outlineOnOff in actions.h) field. note that this
and the previous change both affected the following files:

view3d/: main.c, process.c, viewport3D.c, spadAction.c, write.c

viewman/: fun3d.c make3d.c

viewalone/: spoon3D.c spoonTube.c

spad/: view3d.spad (viewport3D, makeViewport3D and the Rep)
3D: ability to write Stellar recognizable data files for Tube types
spad additions: write(v,fn,listOfTypes)
fixed perspective, added min/max range of eyeDistance

version24: view3d/tube.c: put in calculations for xmin,xmax,ymin,ymax
>>> took them out again - doesn’t the viewport manager do that?
polygon list saved if previous render/opaque (hidden surface)
was completed so that subsequent draws would be faster
view3d: added NIL(pType) macro which checks for a null pointer
>>> need same change in view2d (after testing)
totalShades is now a global variable (to be decremented if color trouble)
>>> need same change in view2d (after testing)
cleaning up: added exitWithAck(info,size,i) macro to send spad
acknowledge right before exit of a troubled program. this
should avoid some of the causes of entering spad break loops
not enough colors could be allocated; now, only a message is given.
viewman: adding checks for abnormal exits of child processes (from
people who use the "Cancel" command from the X server).
deadBaby () and brokenPipe() in the works.
view3d: hey! there was a bug in the projections: with perspective on,
it turns out the Z-axis was rotating opposite of the rest of
the system...7...
fixed perspective
added box (with back face removal)
function of 2 variables now has it’s own substructure, like tube, and
shares the (now) general hidden surface subroutine used for the
tube stuff when the perspective is turned on (when perspective is
off, a simple back to front routine is sufficient and fast but the
property that allows that is not preserved in the perspective projection)
seems like (in tube.c) the overlap list property is not preserved (see
notes) so now, routine needs to check, for polygon i, polygons
i+1 through N, always.
affects ALL: added deltaZ to all the stuff
(spad, viewman, viewalone, view3d) - though not used yet
error messages: if the .Xdefault not found (or .Xdefault wasn’t defined)
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then view2d and view3d will a predefined default set of fonts. it that
still doesn’t work, a (more or less useful) error message is displayed

and an error signal is sent to Scratchpad to prevent a freeze-up situation.
viewpack.spad (package VIEW) and view2d.spad (domain GRIMAGE) now check for
lists that contain illegal empty lists (i.e. point list contains nothing).
warnings are issued for lists containing both legal point lists and empty
point lists, errors are issued for lists containing nothing but empty lists.
made spadcolors30.c into an archived library by the name of libColors.a,
source file changed to spadcolors.c; makeColors’ arguments have changed
and now returns the number of colors allocated - not a pointer to the

pixel map

saymem, check, etc. moved to util.c for library archive

added a view.h file, with macros to be used by all view programs
monoColor(x) macro (in view.h) replaces spadColors[x] calls in case

display is monochromatic (in global variable mono)

tube.c: connecting of slices - polygon points changed to outline the
rectangular regions without the diagonals (may be prettier when outlines
are sketched...slightly, if no split occurs).

clipping model: both against the hither plane as well as with a

clipping volume

viewport3D.c: made polygon list for functions of two variables so

that it could call the general hidden surface algorithm (in tube.c) as

well (turns out that back to front property of 3D explicit equations is

not preserved when viewed with perspective)

added volume.c, volume.h for the frustrum (perspective), projected clipping
and clip volume interface

version25:
view3d: added long jump to address signals that arrive while in the
XNextEvent call. spadSignalHandler() now calls spadAction()
if a signal is received.
view2d: added query button and messages for each graph image
(viewport2D.c, control.c, process.c)
view3d: tube.c: improved speed of drawPolygon by creating overlapped
list for unmoved polygon, and list for moved polygon that
may be smaller than the entire list.
see "Notes on the Depth Sort Algorithm" for strategy, etc.
tube.c: moved the resetting of the variables relevant to recalc
from process.c to tube.c (rotated, switchedPerspective,
changedEyeDistance)
GraphImage now supports 2D primitives like point(), component(), addPoint()
ViewportDefaultsPackage now exports viewXPos() and stuff; all references
to integers have been replaced by the more restrictive subdomains
(e.g. PositiveInteger, NonNegativeInteger)
ViewportPackage has dwindled to just drawCurves() and graphCurves()
view2d, view3d: put in more robust signal handling routines so that
signals from the viewport manager (Scratchpad) are all processed properly.
the condition where the user is not allowed to use the control panel of the
viewport that Scratchpad is sending commands to no longer exists!!!! wow!!!
simultaneous processing without a race condition occuring (sorta) should
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not occur anymore.

view3d: modification to keepDrawingViewport() so that signals also causes

a return of no. this allows Scratchpad input files to be indistinguishable
from interactive commands from a control panel! (that is, drawViewport()

no longer need to complete the drawing if it was called from Scratchpad.)
view2d: spadAction(): now only redraws viewport if the info was received for
a graph image that is being shown

view2d: fixed up pick/drop hangup problem. the "dodat" variable in process.c
needed to be reset earlier, and in each separate routine (pick, drop and
query) that required sequential button clicks (e.g.

"Drop" + graph number "1").

view2d: added global variable queriedGraph - so that the last queried graph
will always be the one displayed.

view2d.spad: default to points off

added inverse and monochrome fields in .Xdefaults

(e.g. view3d*monochrome : on)

BUG FIXED: clipping of wire mesh for tubes

view3d.spad: function of three variables for color specifications ==> changes
in viewman, viewalone, and view3d to accept additional information.
structure of fun2VarModel in view3d.h changes *** not backwards

compatible with version24.

BUG FOUND: viewport3D.c still drawing the function of 2 variables

without perspective (painter’s algorithm without processing) wrong!

BUG FIXED: this time, for shur. flipped quadrants II and IV to remedy bug
found in painter’s algorithm in viewport3D.c.

tube.c (view3d): changed routine that redraws quickly from the saved up list
of processed polygons from the hidden surface algorithm so that each polygon

version 26:
view3d: switched over to a generalized subspace points definition.
so far, wire meshes work for existing types. code in viewport3D.c and tube.c
are replaced by one more general in component.c; size reduced in half.
include: modified=[view3d.h] new=[component.h]
view3d: modified=[viewport3D.c, tube.c] new=[component.c]
viewman: modified=[fun3d.c, make3d.c]
representation should also handle future 3D things - like space curves,
points and stuff without new data structures.
NEED: take out unused code
component .spad there temporarily to handle the new representation on the
algebra side point.spad deals with the new representation in more
generality on the algebra side
NEED: interface to rest of algebra world
view2d: draw dashed line if ticks are too close. view2d:
modified=[viewport2D.c]
coord.spad added for coordinate transformation
xspadfill.c in the src/ directory for shade dithering in color - affects:
src: modified=[spadcolors.c, spadcolors.h] new=[xspadfill.c]
view3d: modified=[globals.h, main.c, tube.c]
view2d: added tick labels for 2D
view2d: modified=[viewport2D.c]



1.4. PRE-RELEASE CHANGE HISTORY 9

view3d: tube.c replaced by surface.c and project.c

viewman: for hue and shade fields in 2D, spad is one based and the viewport
stuff is O based. modified=[makeGraph.c]

--- backed up on tape ---

replaced sprintf of XGetDefault value with direct assignment since
XGetDefault may return a NULL value which causes sprintf to freak out
(xDefault is now pointer to char rather than a character array)

view2d: modified=[globals.h, main.c]

view3d: modified=[globals.h, main.c]

BUG FOUND: on the PS2, redraws of hidden surface with saved data (quickList)
bombs.

BUG FIXED: no more bombs of quick draws

view3d: modified=[surface.c (previously, tube.c)]

put in SIGTERM handlers so that a kill signal to viewman would cause it
exit cleanly (that is, kill all the child processes and then exit)

viewman: modified=[viewman.h, viewman.c, cleanup.c]

view3d: modified=[main.c]

view2d: modified=[main.c]

viewWoman: modified=[viewWoman.c]

version27:
3D primitives: added type flag to polygon structure (for 3D primitives) -
may or may not actually be used
include: modified=[tube.c]
added "#define smwattDefaultToFast" which, when defined, defaults to the
simple back-to-front draw rather than the full depth sort processes
(click middle button to switch)
BUG FIXED: title reading in viewalone (to add \O on top of the \newline
fgets reads in)
viewalone: modified=[spoon2D.c, spoonComp.c]
points in 3D stored as references (indices) into a pool of points
include: modified=[tube.h, component.h]
view3d: modified=[main.c, project.c, surface.c, component.c]
added (maybe last version...?) window manager override flag in override.h
file which sets to true or false (e.g. Presentation Manager may need
override=false)
BUG FIXED: after the 3D stuff saves the ordering of polygons, the quick draw
misses the last polygon...had to change doNotStopDraw flag to affect the
subsequent polygon.
view3d: modified=[surface.c]
added a development header file for temporary defines
include: added=[DEVE.h]
part II:
BUG FOUND: 3D color bar goes off the positive end
BUG FIXED: the color bar error
view3d: modified=[process.c]
put XMapWindow after the drawViewport in make3DComponents - fixes the
problem of having an empty viewport window come up with no well defined data
view3d: modified=[component.c]
view3d: initialize the numOfPolygons and polygons field right before they’re
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used (as opposed to whereever i had them before)
view3d: modified=[component.c]



Chapter 2

Graphics File Formats

2.1 The viewFile data file format

The viewFile is a control file for graph information. It contains settings for
particular graphs. There are some general window settings that apply to the
whole graph window followed by 9 graph settings, one for each possible graph
shown.

2.1.1 The viewType

The viewType (A) is a switch used to decide what tool will be used to display the
graph. At present there are 4 values defined (in the file src/graph/include/action.h)
which are:

/* Viewport Types */
#define view3DType
#define viewGraphType
#define view2DType
#define viewTubeType

S W N e

In the example below the integer value is ’3’, at (A), therefore it is of 'view2DType’
meaning a 2D graph.

This value is read in src/graph/viewalone/viewalone.c

2.1.2 The title

The title, at (B), is read in src/graph/viewalone/spoon2d.c. It can be a
maximum of 256 characters.

11
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2.1.3 The window boundaries

There are 4 integers, at (C), the X, Y, Width, and Height which represent the
window size in pixels.

2.1.4 The graph specifications

There are, at (D), a series of specifications for the 9 possible graphs. They are
all in groups of 6 lines, one per graph. These lines are stored in a data structure
called the graphArray or the graphStateArray. The lines are:

D1 is either an integer value 0 or 1 (%d format). If the value is zero
the rest of the information is ignored and the graph is not displayed. If
the value is 1 then the graph is displayed. This information is stored in
graphArray[i] .key.

D2 are 2 C general numbers (%g format). They represent the scale factors
in X and Y. This information is stored in graphStateArray[i].scaleX
and graphStateArray[i] .scaleY.

D3 are 2 C general numbers (%g format). They represent the change in X

and Y increments. This information is stored in graphStateArray[i] .deltaX

and graphStateArray[i] .deltay.

D4 are 2 C general numbers (%g format). They represent the center for the
X and Y axes. This information is stored in graphStateArray[i] . centerX
and graphStateArray[i] .centerY.

D5 are 7 integers (%d format). They represent:

pointsOn - 0 means no points, 1 means plot points. Stored in graphStateArray[i] .points

connectOn - 0 means isolated points, 1 means connected points.
Stored in graphStateArray[i].connectOn.

splineOn - 0 means no spline, 1 means spline. Stored in graphStateArray[i] .splineOn.

axesOn - 0 means no axes, 1 means draw axes. Stored in graphStateArray[i] .axes0On.

axesColor - 0 means black and white, 1 means color. Stored in
graphStateArray[i] .axesColor.

unitsOn - 0 means no tick marks (units), 1 means units. Stored in
graphStateArray[i] .unitsOn.

unitsColor - 0 means black and white, 1 means color. Stored in
graphStateArray[i] .unitsColor.
D6 are 2 C integers (%d format).

showing - 0 means the graph is hidden, 1 means showing. Stored in
graphStateArray[i] . showing.

selected - 0 means not selected, 1 means selected. Stored in graphStateArray[i]

.selecte
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THE VIEWFILE DATA FILE FORMAT
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(graph6)

(graph7)

13
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(graph8)
0.9

01000

O O O O O O
o = O O ©O

2.2 The graph file format

There are up to 9 files, named [ graphO .. graph8 ]. There is one file per graph
as indicated by the data file above.

2.2.1 The bounding values

There are 4 integers (%d format) at (A) giving the xmin, ymin, xmax, and ymax
values for the graph. These are stored in graphArray[i] .xmin, graphArray[i] .ymin,
graphArray[i] .xmax, and graphArray[i] .ymax.

There are 2 general numbers (%g format) at (B) giving the xNorm and yNorm
values. These are stored in graphArray[i] .xNorm and graphArray[i] .yNorm.

There are 2 general numbers (%g format) at (C) giving the X origin and Y origin
values. These are stored in graphArray[i].originX and graphArray[i] .originV.

There are 2 general numbers (%g format) at (D) giving the X units and Y units
from Axiom. These are stored in graphArray[i] .spadUnitX and graphArray[i] .spadUnitY.

There are 2 general numbers (%g format) at (E) giving the X units and Y
units in graph coordinates. These are stored in graphArray[i] .unitX and
graphArray[i] .unitY.

There is 1 integer (%d format) at (F) giving the number of lists that make up
the graph. This is stored in graphArray[i] .numberOfLists.

For each list, and in this case there is only 1 list. Each list is stored in a
pointListStruct pointed to by aList. In this case we have:

(G) is the number of points in the list. This is 1 integer (%d format). It
is stored in aList->number0fPoints.

(H) is 3 integers (%d format) which represent the point color, the line color,
and the point size. These are stored in aList->pointColor, aList->1ineColor,
and aList->pointSize.

(I) is 4 general numbers (%g format) which represent the x, y, hue, and
shade of a point. These are stored in a structure called aPoint which con-
sists of aPoint->x,aPoint->y,aPoint->hue, and aPoint->shade. These
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are pointed to by the aList structure. There are as many copies of this
data as there are points in the graph (G)

-3039 (h)
0.166667 0.111111 (B)
1.49012e-08 -0.5 ©)
1.2 1.8 (D)
0.2 0.2 (E)
1 (F)
49 (©))
91 135 3 (H)
-0.5 0.5 0 2 (I) repeated (G) times
-0.479167 0.418403 0 2

-0.458333 0.340278 0 2

-0.4375 0.265625 0 2

-0.416667 0.194444 0 2

-0.395833 0.126736 0 2

-0.375 0.0625 0 2
-0.354167 0.00173611 0 2
-0.333333 -0.0555556 0 2
-0.3125 -0.109375 0 2
-0.291667 -0.159722 0 2
-0.270833 -0.206597 0 2
-0.256 -0.25 0 2

-0.229167 -0.289931 0 2
-0.208333 -0.326389 0 2
-0.1875 -0.359375 0 2

-0.166667 -0.388889 0 2
-0.145833 -0.414931 0 2

-0.125 -0.4375 0 2
-0.104167 -0.456597 0 2
-0.0833333 -0.472222 0 2
-0.0625 -0.484375 0 2
-0.0416667 -0.493056 0 2
-0.0208333 -0.498264 0 2
.49012e-08 -0.5 0 2
.0208333 -0.498264 0 2
.0416667 -0.493056 0 2
.0625 -0.484375 0 2
.0833334 -0.472222 0 2
.104167 -0.456597 0 2
.125 -0.4375 0 2

.145833 -0.414931 0 2
.166667 -0.388889 0 2
.1875 -0.359375 0 2
.208333 -0.326389 0 2
.229167 -0.289931 0 2
.26 -0.25 0 2

.270833 -0.206597 0 2

O OO O OO0 OO0 O O OO+

.291667 -0.159722 0 2
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0.3125 -0.109375 0 2
0.333333 -0.0555556 0 2
0.354167 0.00173611 0 2
0.375 0.0625 0 2
0.395833 0.126736 0 2
0.416667 0.194444 0 2
0.4375 0.265625 0 2
0.458333 0.340278 0 2
0.479167 0.418403 0 2
0.50.502

2.3 The parabola

(parabola.view/data)=
3
X*X

0 400 400

.867014 0.575432
0

1161168
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01000
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0
0
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0
0
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2.3. THE PARABOLA
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(parabola.view/graph0)=

-3
0.
1.
1.
0.
1

49

O OO O OO OOO O OO

039

166667 0.111111
49012e-08 -0.5
21.8
2 0.2

135 3

.5 0.502
.479167 0.41840

3
.458333 0.340278
.4375 0.265625 0
.416667 0.194444
.3956833 0.126736
.375 0.0625 0 2

.354167 0.00173611 0 2
.333333 -0.0555556 0 2

.3125 -0.109375 0
.291667 -0.159722
.270833 -0.206597
.25 -0.25 0 2

.229167 -0.289931
.208333 -0.326389
.1875 -0.359375 0
.166667 -0.388889
.145833 -0.414931
.125 -0.4375 0 2
.104167 -0.456597

.0833333 -0.472222 0 2

0
0
2
0
0

2

[elNe]

O O N OO

0

.0625 -0.484375 0 2

.0416667 -0.493056 0 2
.0208333 -0.498264 0 2
.49012e-08 -0.5 0
.0208333 -0.498264 0 2
.0416667 -0.493056 0 2
.0625 -0.484375 0
.0833334 -0.472222 0 2
.104167 -0.456597
.125 -0.4375 0 2
.145833 -0.414931
.166667 -0.388889
.1875 -0.359375 0
.208333 -0.326389
.229167 -0.289931
.25 -0.25 0 2

2

2

0

O O N O O

2
2

2

2
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.270833 -0.206597 0 2
.291667 -0.159722 0 2
.3125 -0.109375 0 2
.333333 -0.05555566 0 2
.354167 0.00173611 0 2
.375 0.0625 0 2

.395833 0.126736 0 2
.416667 0.194444 0 2
.4375 0.265625 0 2

.458333 0.340278 0 2
.479167 0.418403 0 2

.5 0.502

19
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2.4 3D graph information

For the 3D graph information we have a table view of this information:

1 typeOf3D
2 xmin Xmax ymin ymax zmin zmax
3 title
4 deltaX deltaY scale scaleX scaleY | scaleZ | theta phi
5 window window window window
X y width height
6 haveontrol style axesOn hue number | diag- | outline
Offset of Hues | onals | render
on
7 light light light trans-
Vecl0] Vec|[1] Vec|[2] lucent
8 persepective | eyeDistance
9 numOfPoints
10- | aPt— >x aPt— >y aPt— >z | aPt— >c
10+ | number of
Components
prop closed prop solid
numOfLists
prop closed prop solid
numOfPoints
anlndex

A data file, with uninteresting lines snipped is:

1

-1 1-11 -0.998628 0.998628
-1xy~2+x72
001.21110.785398 -0.785398
0 0 400 400

09102700

-0.5 0.5 0.5 1

1 500

784

-1 -100.5

-0.9256926 -1 -0.142661 0.428571
-0.851852 -1 -0.274348 0.362637
. .<snip>..

0.851852 1 -0.274348 0.362637
0.925926 1 -0.142661 0.428571
1100.5

1

00

28

00
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28

0

1
...<snip>...
26

27

00

28

28

. .<snip>..
54

55

00

28

56

. .<snip>..
782

783

21
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Chapter 3

include

3.1 actions.h

(include/actions.h)=
#define makeAViewport -1

/* Viewport Types */
#define view3DType
#define viewGraphType
#define view2DType
#define viewTubeType

D wWw N e

/* 2D Viewport */

#define translate2D
#define scale2D
#define pointsOnOff
#define connectOnOff
#define spline2D
#define reset2D
#define hideControl2D
#define closeAll2D
#define axesOn0ff2D
#define unitsOn0f£f2D
#define pick2D 10
#define drop2D 11
#define clear2D 12
#define ps2D 13
#define graphl 14

© 00 NO U WN - O
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#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

#define
#define

graph?2
graph3d
graph4
graphb
graph6
graph7
graph8
graph9
graphSelectl
graphSelect?2
graphSelect3
graphSelect4
graphSelectb
graphSelect6
graphSelect?7
graphSelect8
graphSelect9
query2D
zoom2Dx
zoom2Dy
translate2Dx
translate2Dy

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

maxButtons2D 37

graphStart

/* 3D Viewport */

#define

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define
#define
#define

controlButtonsStart3D 0O

rotate

zoom
translate
render
hideControl
closeAll
axesOn0Off
opaqueMesh
resetView
transparent

lighting
viewVolume
region3D

0
1
2
3
4
5
6
7
8
9

CHAPTER 3. INCLUDE

14 /x the index of graphl */
graphSelectStart (graphStart+maxGraphs)
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#define

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define
#define

#define
#define

outlineOnOff 13

zoomx 14
zoomy 15
zoomz 16
originr 17
objectr 18
Xy 19
Xz 20
yz 21
smooth 22
saveit 23
bwColor 24

maxControlButtons3D 25
controlButtonsEnd3D (controlButtonsStart3D + maxControlButtons3D)

graphStart3D 25 /* the index of gl */
graphSelectStart3D (graphStart3D+maxGraphs)

25

/* these should be maxControlButtons3D+1.. (be sure to modify view3d.spad) */

#define
#define
#define
#define

#define

/* misc

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

diagOnOff
perspectiveOn0ff
clipRegionOnOff
clipSurfaceOnOff

query 11

*/

spadPressedAButton

colorDef
moveViewport
resizeViewport
changeTitle
showing2D
putGraph
getGraph
lightDef
translucenceDef
writeView
eyeDistanceData
axesColor2D
unitsColor2D
modifyPOINT

(maxControlButtons3D+1)
(maxControlButtons3D+2)

66
67

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

/* used for communications with the

/%
/*
/%
/%
/%
/%
/*
/%
/%

for
for
for
for
for
for
for
for
for

2D
2D
3D
3D

both */

3D
2D
2D
3D

*/
*/
*/
*/

*/
*/
*/
*/

LAXIOM file */
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#define hitherPlaneData 116 /* for 3D %/
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3.2 colors.h

27

This include file appears not to be used. However, the moColor macro IS used
but not included.

(include/colors.h)=

/%

colors.h

created on 25 November 1992, Jim Wen
(same as the browser/src/color.h file - maybe should share?)

*/

/* The
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

/*

Hues */
red0
redl
red2
orange0
orangel
orange?2
tan0
tanl
tan2
yellowO
yellowl
yellow2
green0
greenl
green2
cyanO
cyanl
cyan2
bluel
bluel
blue2
indigo0
indigo1l
indigo2
violetO
violetl
violet2

The Shades

*/
#define
#define

dark
dim

© 00 ~NO O WN +~ O

=
= O
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#define normal
#define bright
#define pastel
#define light

Sww N

/*

The macros

*/
#define moColor(h,s) ((mono)?foregroundColor:XSolidColor(h,s))
#define moColor_BG(h,s) ((mono)?backgroundColor:XSolidColor(h,s))

3.3 component.h

(include/component.h)=
/%
This file contains the definitions for the generalized point
structures in 3D.

*/

(include/component.h)+=
(include/tube.h)

/* viewman’s and viewAlone’s refPt x*/

#define refPt(v,x) ((v).points + (x))

/* view3d’s refPt - allows reference into new, dynamically generated points
a function called traverse(n) is expected - it returns the nth point in
the resevoir. note that x should be zero based (if numOfPoints is 10,
then x=10 would access the first point on the resevoir list).

*/

#define refPt3D(v,x) ( (x)>(v).numOfPoints?traverse(resMax - ((x)-((v).numOfPoint

(include/component.h)+=
typedef struct _componentProp {
int closed,
solid;
} componentProp;
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(include/component.h)+=
typedef struct _LPoint { /* meaning list of points */
componentProp prop;
int numOfPoints;
int *indices;
} LPoint;

(include/component.h)+=
typedef struct _LLPoint { /* meaning list of list of points */
/* for the current 3D stuff:
functions of 2 variables - closed is false (xmax does not close
back to xmin) parametric surfaces of one variable (tubes) - closed
is user defined (from Axiom)
*/
componentProp prop;
int numOfLists;
LPoint *1p;
int meshColor; /* not used */
} LLPoint;

(include/component.h)+=
typedef struct _LLLPoint { /* meaning list of list of list of points */

/* for the current 3D stuff -- that is functions of 2 variables and
parametric surfaces of one variable (tubes) -- there would be
only one component
*/

int numOfComponents;
LLPoint *1lp;
} LLLPoint;
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3.4 g.h

(include/g.h)=
#define Xoption 0 /* Gdraw routine option */
#define PSoption 1 /* Gdraw routine option */
#define psError -1 /* error return status */

/* Black and white definitions of PS */

/* def for black in PS */

#define psBlack 0.
1. /* def for white in PS */

0
#define psWhite 0
/* Foreground and background definition */

#define psForeground psBlack /* foreground color: black */
#define psBackground psWhite /* background color: white */

/* Gray scale defintions -- same as that in src/XShade.h for XShadeMax */
#define psShadeMax 17.0 /* same as XShadeMax */

#define psShadeMul (1.0/(psShadeMax-1.0)) /* white and 16 gray shades */
#define psNormalWidth 1 /* def for line width x*/

/* These are all the line join styles available in PS %/

#define psMiterJoin 0
#define psRoundJoin 1
#define psBevelJoin 2

/* These are all the line cap styles available in PS */

#define psButtCap 0
#define psRoundCap
#define psPSqCap

N =

/*
* Structures

*/

/*
* This is used to keep track of GC name in character and in unsigned long

*/
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(include/g.h)+=
typedef struct _GCstruct {
GC GCint;
char GCchar[10];
struct _GCstruct *next;
} GCstruct, *GCptr;

3.5 nox10.h

(include/nox10.h)=

/* Used in XDraw and XDrawFilled */

(include/nox10.h)+=
typedef struct _Vertex {
short x, y;
unsigned short flags;
} Vertex;

/* The meanings of the flag bits. If the bit is 1 the predicate is true */

#tdefine VertexRelative 0x0001 /* else absolute */
#define VertexDontDraw 0x0002 /* else draw */
#define VertexCurved 0x0004 /* else straight */
#define VertexStartClosed 0x0008 /* else not */
#define VertexEndClosed 0x0010 /* else not */

/*

The VertexDrawLastPoint option has not been implemented in XDraw and
XDrawFilled so it shouldn’t be defined.
*/
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XAssoc - Associations used in the XAssocTable data structure. The associations
are used as circular queue entries in the association table which is contains an
array of circular queues (buckets).
(include/nox10.h)+=
typedef struct _XAssoc {
struct _XAssoc *next; /* Next object in this bucket. */
struct _XAssoc *prev; /* Previous obejct in this bucket. */

Display *display; /* Display which ownes the id. */

XID x_id; /* X Window System id. */

char *data; /* Pointer to untyped memory. */
} XAssoc;

XAssocTable - X Window System id to data structure pointer association table.
An XAssocTable is a hash table whose buckets are circular queues of XAssoc’s.
The XAssocTable is constructed from an array of XAssoc’s which are the circular
queue headers (bucket headers). An XAssocTable consists an XAssoc pointer
that points to the first bucket in the bucket array and an integer that indicates
the number of buckets in the array.

(include/nox10.h)+=
typedef struct _XAssocTable {
XAssoc **xbuckets; /* Pointer to first bucket in bucket array.*/
int size; /* Table size (number of buckets). */
} XAssocTable;

3.6 override.h

(include/override.h)=

#define overrideManager False

/* override_redirect setting for overriding the window manager’s directives.
the window manager tends to stick its nose into too much - to the point
where you can’t even say where to put a new window. overriding it allows
predictable placements of things like the control panel but also loses all
features all the window manager (possibly things like resizing). there is
no good solution to this, because certain window managers go as far as
not allowing placement of windows on top of other windows while others
do not allow windows to be resized unless they have window manager given
title bars. */



3.7. RGB.H

3.7 rgb.h

(include/rgb.h)=
typedef struct _RGB {
float r,g,b;
} RGB ;

(include/rgb.h)+=
typedef struct _HSV {
float h,s,v;
} HSV ;

(include/rgb.h)+=
typedef struct _HLS {
float h,l,s;
} HLS ;

33
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3.8 spadcolors.h

(include/spadcolors.h)=
#define numOfColors 240
#define totalHuesConst 27
#define totalShadesConst 5
#define hueEnd 360
#define hueStep 12 /* hueEnd/totalHuesConst */

#define numPlanes 1

#define numColors 10

#define startColor O

#define endColor startColor+numColors

#define colorStep (maxColors+1)/numColors

#define yes 1
#define no O

#define smoothConst 50

#define saymem(a,b,c) saymemWithLine(a,b,c,0)

#define Colorcells 256 /* KF number of elements in permutation vector */
#define shade 5

#define saturation 0.8

extern int smoothHue;
extern Colormap colorMap;
extern int num;

#define maxColors DisplayCells(dsply,scrn)-1

(include/spadcolors.h)+=
(include/rgb.h)

3.9 tube.h

(include/tube.h)=
#define openTube 1
#define closedTube O
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(include/tube.h)+=

typedef
float

struct _triple {
X,¥,25

} triple;

(include/tube.h)+=
(include/rgb.h)

(include/tube.h)+=
struct _viewTriple { /*

typedef
float
float
float
float

struct _viewTriple *next;

} viewTriple, *viewTriplePtr;

X,¥,Z,C,SC;
WX, WY,WZ;

PX,Py,PZz;
norm[3];

/*
/*
/*

/*

35

/* used for normals */

used for points in 3 space */
¢ is color component */

world space coords */

as projected on the screen */

for new points allocated by splits,
keep in list for freeing */

/* the xxxPRIM’s are primitiveType’s as deduced from the
components received from Axiom. the info may be
used in the hidden surface section */

#define
#define
#define
#define
#define

stillDontKnow 0
pointComponent 1
lineComponent 2
polygonComponent 3

surfaceComponent 4
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(include/tube.h)+=
typedef struct _poly {
int num, sortNum,
split; /* how many times the polygon’s been split */

int numpts;

int primitiveType;

int *indexPtr; /* the index referring to the offset from the
beginning of the points field in the view3DStruct
in view3d.h */

float N[3],planeConst,color; /* planeConst - for plane equ’n, N has

other 3 coeffs */
float pxmin,pxmax,pymin,pymax,pzmin,pzmax;
float xmin,xmax,ymin,ymax,zmin,zmax;

int moved; /* moved - for depth sort */
struct _poly *next;
int doNotStopDraw; /* for the quickDraw if depth info remains

the same between draws */
float normalFacingQut;
int partialClip, totalClip,
partialClipPz, totalClipPz;
} poly;

(include/tube.h)+=
typedef struct _polyList {
int numPolys;
poly *polyIndx;
struct _polyList *next;
} polylist;

(include/tube.h)+=
typedef struct _slice {
int keyoffset;
viewTriple *points;
struct _slice *next;
} slice;
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(include/tube.h)+=

typedef struct _tubeModel {
/* numslices are the number of pts on the curve */
int numslices, slicepts, numPolygons;
int openLoop; /* open or closed loop */
slice *slices;
poly *polygons;

} tubeModel;

(include/tube.h)+=
typedef struct _pointInfo {
viewTriple *theVT;
int onVertex,segmentNum;
int indexNum;
} pointInfo;

3.10 view2d.h

(include/view2d.h)=
#include <X11/X1ib.h>
#define maxGraphs 9

(include/view2d.h)+=
typedef struct _viewManager {
int viewType, /* specifies view3d, view2d, etc... */
PID, /* unique integer greater than zero */
processID, /* processID of child (PID could be the window ID) */
viewlIn,viewQOut; /* connection to viewport process */

char propertyName[14]; /* string pointing to the property name */
Window viewWindow;
struct _viewManager *nextViewport;

} viewManager;

(include/view2d.h)+=
typedef struct _viewsWithThisGraph {
viewManager *viewGr;
struct _viewsWithThisGraph *nextViewthing;
} viewsWithThisGraph;
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(include/view2d.h)+=
typedef struct _pointStruct {
float x,y,hue,shade;
} pointStruct;

(include/view2d.h)+=
typedef struct _pointListStruct {
pointStruct *1ist0fPoints;
float hue, shade;
int pointColor, lineColor, pointSize,
numberOfPoints;

} pointListStruct;

(include/view2d.h)+=
typedef struct _graphStruct {

int key;
float xmin,xmax,ymin,ymax;
float xNorm, yNorm;
float spadUnitX,spadUnitY;
float unitX,unityY;
float originX,originY;
int number0fLists;
pointListStruct *1list0fLists0fPoints;

viewsWithThisGraph  *views;
struct _graphStruct *nextGraph;
} graphStruct;

(include/view2d.h)+=
typedef struct _view2DStruct {
char *xtitle;
int vX,vY,vW,vH,
showCP,
axesOn,unitsOn,pointsOn,linesOn,splineOn,
axesColor,unitsColor;
int graphKeyArray [maxGraphs] ;
} view2DStruct;
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(include/view2d.h)+=

typedef struct _graphStateStruct {
float scaleX, scaleY, deltaX, deltaY, centerX, centerY;
int pointsOn, connectOn, splineOn, axesOn, unitsOn,

axesColor,unitsColor;
int showing, selected; /* these fields are not passed from Spad;
View2D initializes them */
} graphStateStruct;

/* need spline color, axes color, units color... */

3.11 view3d.h

(include/view3d.h)=
(include/component.h)

/* we now have two substructures (in the union, kind):
tubeModel (in tube.h) and fun2VarModel (below)
*/

#define maxGraphs 9

(include/view3d.h)y+=
typedef struct _fun2VarModel {
float *zArray,*cArray;
viewTriple *pointList;
} fun2VarModel;

(include/view3d.h)+=
union kindOf {
/* float *zArray; */
fun2VarModel fun2Var;
tubeModel tube;
};
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(include/view3d.h)+=

typedef struct _view3DStruct {
int type0£f3D;
float xmin,xmax,ymin,ymax,zmin,zmax;
float cmin,cmax;
float scaleToView;
union kindOf kind;
int xnumber, ynumber, zSize;
char *title;
float deltaX,deltaY,scale,theta,phi;

float deltaZ; /**¥*x*% not yet used **x*x*/
float scaleX,scaleY,scaleZ;
float transX,transY,transZ; /* translate so that rotation can be done

about center of object volume */
int vX,vY,vW,vH;
int showCP,style,AxesOn,
hueOff ,num0OfHues,
diagonals;
float lightVec[3],translucency;
int scaleDown;
int perspective;
float eyeDistance;
int outlineRenderOn,box,clipbox,
clipStuff; /* actually clip the stuff outside the clip boundaries */
int numOfPoints;
viewTriple *points;
poly *polygons;
LLLPoint 11llp;
int numPolygons;
int pointSize;
float distortX,distortY,distortZ;
float clipXmin,clipXmax, /* for object space clipping */
clipY¥min,clipYmax,
clipZmin,clipZmax;
float clipPlane; /* for (frustrum hither plane) image space
clipping note that there is already a
clipOffset variable that is read in as a
global variable
*/
} view3DStruct;
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for drawing the region box
(include/view3d.h)+=
typedef struct _boxSideStruct {
viewTriplePtr pointsPtr[4]; /* see notes for definition of box */
int inside;
} boxSideStruct;

3.12 viewcommand.h

(include/viewcommand.h)=
/* Commands that the viewports could send to the viewport manager */

#define viewportClosing 1
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3.13 view.h

(include/view.h)=
/* This file is to be included by all the viewport files */

#tdefine check(code) checker(code,__LINE__,"")

#define saymem(a,b,c) saymemWithLine(a,b,c,__LINE__)

#define exitWithAck(ACK,ACKsize,i) \
check(write(Socket,&(ACK) ,sizeof (ACKsize))); exit(i);

#define NIL(type) ((type *)NULL)

#define oldNum 8 /* in the old system, we assumed an eight shade palette */
#define oldOff 2

#define monoColor(x) ((mono)?foregroundColor:XSolidColor ((int)x/oldNum, (int) (x%ol
#define monoDither(x,y) ((mono)?foregroundColor:XSolidColor(x,y))
#define notANumber (0.0/0.0)

/* error messages */
#define fontErrMess " Try getting the font or changing the .Xdefaults entry

/* opening fonts */

/* getDef(v,s,d,x):
v, the character pointer for the default value
s, the .Xdefaults field
d, the value in case the field is undefined in .Xdefaults
X, a string specifying the prefix field (in .Xdefaults)
*/

#define getDef(v,s,d,x) {v=XGetDefault(dsply,x,s); if (v==NIL(char)) v=d;}

/* getFont (daFont,daDefault,whichView) :
assignTo, the font variable that will hold the font (globalFont)
daFont, the .Xdefault field name ("buttonFont")
daDefault, the default font (string) ("Rom12.500")
whichView, the .Xdefault prefix name ("view2d")
this is to be used in the files view2d/main.c and view3d/main.c where the
appropriate variables are already defined

*/

#define getFont (assignTo,daFont,daDefault,whichView) \

getDef (xDefault,daFont,daDefault,whichView); \

if ((assignTo = XLoadQueryFont(dsply,xDefault)) == NULL) \

if ((assignTo = XLoadQueryFont(dsply,daDefault)) == NULL) { \

if (strcmp(xDefault,daDefault))  /* strcmp returns 0 if equal */ \
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if (xDefault[0] == ’\0’) \

fprintf (stderr, \

" >>> Font error: No .Xdefault entry for %s.%s and could not get the %s font\nZ%s\n", \
whichView,daFont,daDefault,fontErrMess); \

else \

fprintf (stderr, \

" >>> Font error: Could get neither the Y%s nor the %s font\n)s\n",xDefault, \
daDefault,fontErrMess); \

else \

fprintf (stderr, \

" >>> Font error: Could not get the %s font.\n%s\n",xDefault,fontErrMess); \
exitWithAck (RootWindow(dsply,scrn) ,Window,-1); \

}

3.14 write.h

(include/write.h)=
/* These are types of files that the viewports would
be able to write out upon a command from Axiom.
Note that the numbers in this list is also the order
in which they should appear in the Axiom file (e.g. view3D.spad) */

#define aPixmap 1
#define aBitmap 2
#define aPostscript 3
#define anlImage 4
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3.15 xdefs.h

(include/xdefs.h)=

VALL default fonts Kk /

#ifdef RTplatform

#define messageFontDefault "Rom14.500"
#define buttonFontDefault "vtbold"
#define headerFontDefault "It114.500"
#define titleFontDefault "Rom14.500"
#define lightingFontDefault "6x10"
#define volumeFontDefault "Rom8.500"
#define graphFontDefault "fg-22"
#define unitFontDefault "6x10"
#endif

#if defined(PS2platform) || defined(RIOSplatform) || defined(AIX370platform)
#define messageFontDefault "Romi14"
#define buttonFontDefault "Rom11"
#define headerFontDefault "It1l14"

#define titleFontDefault "Rom14"
#define lightingFontDefault "RomlOQ"
#define volumeFontDefault "Rom8"
#define graphFontDefault "Rom22"
#define unitFontDefault "6x10"
#else

#define messageFontDefault "9x15"
#define buttonFontDefault "8x13"
#define headerFontDefault "9x15"
#define titleFontDefault "9x15"
#define lightingFontDefault "6x13"
#define volumeFontDefault "6x10"
#define unitFontDefault "6x10"
#define graphFontDefault "9x156"
#endif
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viewman

4.1 viewman Call Graph

This was generated by the GNU cflow program with the argument list. Note
that the line:NNNN numbers refer to the line in the code after it has been
tangled from this file.

cflow --emacs -1 -n -b -T --omit-arguments viewman.c

;3 This file is generated by GNU cflow 1.3. -*- cflow —*-
2 { 0} +-main() <int main () line:1342>

39 1}  +-bsdSignal()

4 { 1} +-brokenPipe() <void brokenPipe () line:1337>
5 { 2} \-fprintf ()

6 { 1} +-endChild() <void endChild () line:474>

7{ 1} +-goodbye() <void goodbye () line:557>

8 { 2} +-kil11()

9{ 2} +-wait ()

10 { 2} \-exit ()

11 { 1}  +-connect_to_local_server()

12 { 1} +-fprintf()

13 { 1} +-exit()

14 { 1} +-FD_ZEROQ)

15 { 1} +-FD_SETQ)

16 { 1}  +-check()

17 { 1}  +-superSelect() <int superSelect () line:1307>
18 { 2} +-select ()

19 { 2} +-wait ()

20 { 2} +-bsdSignal()

21 { 2} \-endChild() <void endChild () line:474> [see 6]
22 { 1}  +-FD_ISSET()

23 { 1} +-readViewport() <int readViewport () line:1299>
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\-read()

+-write()
+-sendGraphToView2D() <void sendGraphToView2D () line:760>

+-fprintf ()
+-exit ()
+-malloc()
\-write()

+-closeChildViewport() <void closeChildViewport () line:551>

+-rmViewMgr () <void rmViewMgr () line:478>

| +-assert()

+-readViewport () <int readViewport () line:1299> [see 23]
+-free()

+-discardGraph() <void discardGraph () line:1289>

| \-free()

| \-close()

\-wait()

+-get_int ()
+-forkView3D() <void forkView3D () line:978>

+-fprintf ()

+-check()

+-pipe ()

+-fork()

+-printf ()

+-dup2()

+-close()

+-sprintf ()

+-getenv ()

+-execl()

+-exit ()

+-malloc ()

+-readViewport () <int readViewport () line:1299> [see 23]

+-makeView3DFromSpadData()
<void makeView3DFromSpadData () line:1127>
+-get_string()
+-get_float ()
+-get_int ()
+-malloc()
\-refPt ()

+-write()

+-strlen()

+-refPt ()

+-sleep()

\-send_int ()

+-funView3D() <void funView3D () line:836>

+-get_int ()
+-send_int ()
+-write()
+-get_float ()
+-get_string()
+-strlen()
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\-readViewport() <int readViewport () line:1299> [see 23]
+-makeGraphFromSpadData ()
<graphStruct *makeGraphFromSpadData () line:1230>
+-malloc ()
+-fprintf ()
+-exit ()
+-get_float()
+-get_int ()
\-send_int ()
+-forkView2D() <void forkView2D () line:664>
| +-fprintf ()
| +-check()
| +-pipe()
| +-fork()
| +-dup20)
| +-close()
| +-sprintf ()
| +-getenv()
| +-execl()
| +-exit()
| +-malloc()
| +-readViewport() <int readViewport () line:1299> [see 23]
| +-makeView2DFromSpadData()
| <void makeView2DFromSpadData () line:1098>
|  +-get_string()
| +-get_int ()
| \-get_float()
| +-write()
| +-strlen()
| +-sendGraphToView2D()
|  <void sendGraphToView2D () line:760> [see 26]
| +-sleep()
| \-send_int ()
\-funView2D() <void funView2D () line:568>
+-get_int ()
+-send_int ()
+-write()
+-sendGraphToView2D() <void sendGraphToView2D () line:760> [see 26]
+-get_float ()
+-get_string()
+-strlen()
\-readViewport() <int readViewport () line:1299> [see 23]

4.2 Constants and Headers

4.2.1 defines

(viewman)=
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/* Viewport Commands */
#define makeViewport -1
#define makeGraph -1
#define check(code) checker(code
#define maxConnect 40
#define intSize sizeof (int)
#define floatSize sizeof (float)
#define yes 1
#define no O
#define writeEach
#define components
#define spadActionMode

LINE__ s " n)

9 ——

4.2.2 System includes

(viewman)+=
#include <assert.h>
#ifdef SGIplatform
#include <bstring.h>
#endif
#include <errno.h>
#if !defined(BSDplatform)
#include <malloc.h>
#endif
#include <signal.h>
#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <sys/time.h>
#include <sys/wait.h>
#include <unistd.h>

VIEWMAN
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4.2.3 Local includes

(viewman)+=
(include/actions.h)
(include/view2d.h)
(include/viewSd.h)
(include/viewcommand.h)

#include "bsdsignal.h"
#include "bsdsignal.hl"
#include "com.h"
#include "sockio-c.hl"
#include "util.h1"

4.2.4 extern references

(viewman)+=
extern int acknow;
extern int checkClosedChild;
extern int currentGraph;
extern graphStateStruct currentGraphState;
extern int defDsply;
extern Display *dsply;
extern fd_set filedes;
extern int foundBrokenPipe;
extern int graphKey;
extern graphStruct *graphlist;
extern int picked;
extern char propertyBuffer[];
extern Window root;
extern char *si;
extern viewManager *slot;
extern Sock *spadSock;
extern viewManager *stepSlot;
extern int viewCommand;
extern XEvent viewmanEvent;
extern int viewError;
extern int viewOkay;
extern viewManager *viewports;
extern int viewType;
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4.2.5 forward references

(viewman)+=
int readViewport(viewManager *viewPort,void *info,int size);
void discardGraph(graphStruct *theGraph) ;
void sendGraphToView2D(int i,int there,viewManager *viewport,
graphStateStruct *doGraphStateArray) ;
void makeView2DFromSpadData(view2DStruct *viewdata,
graphStateStruct graphState[]);
void makeView3DFromSpadData(view3DStruct *viewdata,int typeOfViewport);

4.2.6 global variables

(viewman)+=
Display *dsply;
Window root;
XEvent viewmanEvent;
viewManager *viewports,
*xslot,
*stepSlot;
Sock *spadSock;
int viewType,
viewCommand,
acknow,
graphKey = 1,
defDsply,
currentGraph,
picked = no,
viewOkay = 0,
viewError = -1,
checkClosedChild = no,
foundBrokenPipe = no;
fd_set filedes;
graphStruct *graphList;
graphStateStruct currentGraphState;
char *s1,
propertyBuffer [256] ;/* XProperty buffer */
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4.3 Code

4.3.1 endChild

(viewman)+=
void endChild(int sig) {
checkClosedChild = yes;
}

o1
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4.3.2 rmViewMgr

Given a pointer to a viewManager, this procedure removes it from the viewport

list.

(viewman)+=

void rmViewMgr (viewManager *slotPtr) {

int i,throwAway,code;
viewManager *somePort, *someOtherPort;
graphStruct *someGraph,*someOtherGraph; /* used in discarding graphs */
viewsWithThisGraph *someView,*someOtherView;
for (somePort=someOtherPort=viewports;

(somePort != 0) && (somePort != slotPtr);
somePort=(someOtherPort=somePort)->nextViewport)
{3
assert ((somePort == 0) ||
(somePort == viewports) ||
(somePort == someOtherPort->nextViewport));
if (somePort) {
if (somePort == viewports) viewports=viewports->nextViewport;

else someOtherPort->nextViewport = somePort->nextViewport;
}
/*** if view2d, then clean up after the graphs as well **x/
if (slotPtr->viewType == view2DType) {
for (i=0; i<maxGraphs; i++) {
/* get the graph to discard */
code=readViewport (slotPtr,&throwAway,intSize) ;
if (code == -1) break; /* read failure - give up */
if (throwAway) { /* zero means no graph */

for (someGraph = someOtherGraph = graphList;
(someGraph != 0) && (someGraph->key != throwAway) ;
someGraph=(someOtherGraph=someGraph) ->nextGraph)
{
}
/* someGraph is O if not found */
/* someGraph == graphList if found at first */
/* otherwise someGraph == someOtherGraph->nextGraph */
assert( (someGraph == 0) ||
(someGraph == graphList) ||
(someGraph == someOtherGraph->nextGraph)) ;

if (someGraph) { /* if found (should always be true) */
for (someView=someOtherView=someGraph->views;
(someView '=0 ) && (someView->viewGr !'= slotPtr);

someView=(someOtherView=someView)->nextViewthing)

{
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}
/* similarly =/
assert( (someView == 0) ||
(someView == someGraph->views) ||
(someView == someOtherView->nextViewthing));
if (someView) { /* if found (should always be true) */
if (someView == someGraph->views)

/* first */
someGraph->views = someGraph->views->nextViewthing;
else
someOtherView->nextViewthing = someView->nextViewthing;
free(someView) ; /* remove this viewport
from list */
}
/* if now nothing is pointing to this graph */
/* remove the graph from the list*/
if (someGraph->views == 0) {
if (someGraph == graphList)
graphlList = graphList->nextGraph;

else
someOtherGraph->nextGraph = someGraph->nextGraph;
discardGraph (someGraph) ; /* free the graph */

3

} /* if someGraph */
} /* if throwAway */
} /* for i x/
} /* if type is view2D */
close(slotPtr->viewIn);
close(slotPtr->viewOut) ;
free(slotPtr);
} /% rmViewMgr() */



54 CHAPTER 4. VIEWMAN

4.3.3 closeChildViewport

Given a pointer to a viewport structure (viewManager) this procedure first waits
for the actual process to die and then removes it from the list of viewports via
rmViewMegr().
(viewman)+=
void closeChildViewport(viewManager *slotPtr) {
int status;
rmViewMgr (slotPtr);
wait (&status);
} /x closeChildViewport */

4.3.4 goodbye

Kill all children (how mean) and then kill self.
(viewman)+=
void goodbye(int sig) {
viewManager *v;
v = viewports;
while (v) {
kill (v->PID,SIGTERM) ;
while (wait(NULL) == -1);
v = v->nextViewport;
+
exit (0);
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4.3.5 funView2D

(viewman)+=
void funView2D(int viewCommand) {
int code;
int viewPID;
float f1,£f2;
int i1,i2,i3;
viewManager *viewport;
viewPID = get_int(spadSock);
viewport = viewports;
while ((viewport) && (viewport->PID != viewPID)) {
viewport = viewport->nextViewport;
}
if (viewport) {
send_int (spadSock,1); /* acknowledge to spad */
code = write(viewport->viewOut,&viewCommand,intSize) ;
switch (viewCommand) {
case putGraph:
il = get_int(spadSock); /* graph key */
i2 = get_int(spadSock); /* viewport slot 1..9 %/
i2--; /* 0..8%/

code = write(viewport->viewOut,&il,intSize);
code = write(viewport->viewOut,&i2,intSize);
i3 = 1; /* continuex/

code = write(viewport->viewOut,&i3,intSize);

sendGraphToView2D(0,il,viewport,&currentGraphState) ;

break;
case translate2D:
il = get_int(spadSock); /* graph index */
f1 = get_float(spadSock); /* translate in the x direction */
f2 = get_float(spadSock); /* translate in the y direction */
code = write(viewport->viewOut,&il,intSize) ;
code = write(viewport->viewQut,&f1,floatSize);
code = write(viewport->viewOut,&f2,floatSize);
break;
case scale2D:
il = get_int(spadSock); /* graph index */
f1 = get_float(spadSock); /* scale in the x direction */
f2 = get_float(spadSock); /* scale in the y direction */
code = write(viewport->viewQOut,&il,intSize);
code = write(viewport->viewQut,&f1,floatSize);
code = write(viewport->viewQut,&f2,floatSize);
break;
case hideControl2D:



56

CHAPTER 4. VIEWMAN

i1 = get_int(spadSock);
code
break;
axesOn0ff2D:
unitsOn0ff2D:
connectOnOff:
pointsOnOff:
spline2D:
showing2D:

case
case
case
case
case
case

il

= write(viewport->viewOut,&il,intSize);

get_int(spadSock); /* graph index */

i2 = get_int(spadSock); /* axes status */
code = write(viewport->viewQut,&il,intSize);
code = write(viewport->viewQut,&i2,intSize);
break;

case moveViewport:

case resizeViewport:
i1 = get_int(spadSock);
i2 = get_int(spadSock);
code = write(viewport->viewQut,&il,intSize);
code = write(viewport->viewQut,&i2,intSize);
break;

case changeTitle:
sl = get_string(spadSock) ;
il = strlen(sl);
code = write(viewport->viewQut,&il,intSize);
code = write(viewport->viewQut,sl,il);
break;

case writeView:
sl = get_string(spadSock) ;
il = strlen(sl);
code = write(viewport->viewQOut,&il,intSize);
code = write(viewport->viewQut,sl,il);

/* write out the types of things to be written */

i2 = get_int(spadSock);
code = write(viewport->viewQut,&i2,intSize);

while (i2) {

3

i2 = get_int(spadSock);
code = write(viewport->viewOut,&i2,intSize);

break;

case spadPressedAButton:
il = get_int(spadSock);
code
break;

} /% switch */

/*** get acknowledge from viewport */

= write(viewport->viewOut,&il,intSize);
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code = readViewport(viewport,&acknow,intSize) ;
send_int (spadSock,1); /* acknowledge to spad */
} else {
send_int (spadSock,-1); /* send error value in acknowledge to spad */
}
}
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4.3.6 forkView2D

(viewman)+=
void forkView2D(void) {

viewManager *viewport;
int childPID, code;
int i;
view2DStruct doView2D;
graphStateStruct doGraphStateArray[maxGraphs];
int there;

int pipeO[2], pipell2];

char envAXIOM[100],runView[100];
#ifdef DEBUG

fprintf (stderr,"fun2d:Pipe calls for 2D\n");
#endif

check(pipe(pipe0));

check(pipe(pipel));
#ifdef DEBUG

fprintf (stderr, "Fork routine for 2D\n");
#endif

childPID = check(fork());

switch(childPID) {

case -1:
fprintf (stderr,
"The viewport manager cannot open a viewport window.\nTry closing som
return;
case O:

[ KKK KK ok Kok ok KoK ok Kok Kok KoK oK KoK kKK
* child process *
ok KoK KKk KKK KKK KKK KKK KKK [
/* map pipes from viewport manager to standard input and output */
#ifdef DEBUG
fprintf (stderr,"Mapping pipes to standard I/0 in 2D\n");
#endif
check (dup2(pipe0[0],0));
check(dup2(pipe1[1],1));
close(pipe0[0]);
close(pipeO[1]);
close(pipel[0]);
close(pipel[1]);
#ifdef DEBUG
fprintf (stderr, "Executing TwoDimensionalViewport process\n");
#endif
sprintf (envAXIOM, "%s",getenv ("AXIOM"));
sprintf (runView, "%s%s",envAXIOM,"/lib/view2d");
check(execl (runView,runView,NULL)) ;
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fprintf (stderr,"The viewport manager could not execute view2d.\nCheck that view2d is on
exit(-1);
default:
[ skkkskokok sk ok sk ok sk sk kot ok skok sk sk ok sk ok ok ok
* parent process *
sokokokok ko okok stk koo kol okskok ok skosk o kok ok /
if (!(viewport = (viewManager *)malloc(sizeof (viewManager)))) {
fprintf (stderr,"The viewport manager ran out of memory trying to create a new viewport
return;
b
viewport->viewType = view2DType;
viewport->PID = childPID;
/* set up pipes to child process */

close(pipe0[0]);
close(pipel[1]);
viewport->viewIn = pipell[0];
viewport->viewOut = pipeO[1];

/* add new viewport to global list */
viewport->nextViewport = viewports;
viewports = viewport;
if (viewport->viewIn <0) {
fprintf (stderr,
"viewman could not create connection to a 2D viewport window. Try again.\n");
return;
} else {
code = readViewport(viewport,&acknow,intSize) ;
if (code < 0) {
fprintf (stderr,
"viewman could not read from a 2D viewport window\ncode=Jd\nack=%d\n",
code,acknow) ;
return;
}
}
makeView2DFromSpadData(&doView2D,doGraphStateArray) ;
/* tell the child that mother is a viewport manager */
i = no;
write(viewport->viewOut,&i,sizeof (int));
write(viewport->viewOut,&doView2D,sizeof (view2DStruct));
i = strlen(doView2D.title)+1;
write(viewport->viewOut,&i,intSize); /* send length of the title child */
write(viewport->viewOut,doView2D.title,i); /* send title to the child */
for (i=0; i<maxGraphs; i++) {
there = doView2D.graphKeyArrayl[i];
write(viewport->viewOut,&there, intSize);
sendGraphToView2D(i,there,viewport,doGraphStateArray) ;
}; /* for i in graphs */
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}

}
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/*** get acknowledge from viewport x*/
code = readViewport(viewport,&(viewport->viewWindow) ,sizeof (Window)) ;
sleep(1); /* wait a second...*/
send_int (spadSock,viewport->PID); /* acknowledge to spad */
/* switch */
/* forkView2D() */
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4.3.7 sendGraphToView2D

(viewman)+=
void sendGraphToView2D(int i,int there,viewManager *viewport,
graphStateStruct *doGraphStateArray) {

graphStruct *gPtr;
pointListStruct *11Ptr;
pointStruct *p;
viewsWithThisGraph *oneView;
int j,k;

if (there) {
gPtr = graphList;
/** find the right graph (same key) in graph list *x/
while ( gPtr != NULL && gPtr->key != there)
gPtr = gPtr->nextGraph;
if ((gPtr==NULL) || (gPtr->key != there) ){
fprintf (stderr,"The viewport manager cannot find the requested graph\n");
fprintf(stderr,"and will quit and restart.\n");
exit(-1);
}
/* Before sending off the data, insert a pointer to viewport from graph */
if (!(oneView = (viewsWithThisGraph *)malloc(sizeof (viewsWithThisGraph)))) {
fprintf (stderr,"The viewport manager ran out of memory trying to \n");
fprintf (stderr,"create a new graph (viewsWithThisGraph).\n");

return;
X
oneView—->viewGr = viewport;
oneView—>nextViewthing = gPtr->views;
gPtr->views = oneView;

#ifdef writeEach
write(viewport->viewOut,&(gPtr->xmin),floatSize);
write(viewport->viewQOut,&(gPtr->xmax) ,floatSize);
write(viewport->viewOut,&(gPtr->ymin) ,floatSize) ;
write(viewport->viewOut,&(gPtr->ymax) ,floatSize);
write(viewport->viewOut,&(gPtr->xNorm) ,floatSize);
write(viewport->viewOut,&(gPtr->yNorm) ,,floatSize);
write(viewport->viewOut,&(gPtr->spadUnitX) ,floatSize);
write(viewport->viewOut,&(gPtr->spadUnitY),floatSize);
write(viewport->viewOut,&(gPtr->unitX) ,floatSize);
write(viewport->viewOut,&(gPtr->unitY) ,floatSize);
write(viewport->viewOut,&(gPtr->originX) ,floatSize);
write(viewport->viewOut,&(gPtr->originY),floatSize);
write(viewport->viewOut,&(gPtr->number0fLists) ,intSize);

#else
write(viewport->viewOut,gPtr,sizeof (graphStruct));
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#endif

}

11Ptr = gPtr->1istO0fLists0OfPoints;
for (j=0; j<(gPtr->number0fLists); j++) {

write(viewport->viewOut,&(11Ptr->number0fPoints),intSize);

p = 11Ptr->1ist0fPoints;
for (k=0; k<(11Ptr->number0fPoints); k++) {

write(viewport->viewOut,&(p->x),floatSize);
write(viewport->viewOut,&(p->y),floatSize);

write(viewport->viewOut,&(p->hue) ,floatSize);
write(viewport->viewOut,&(p->shade) ,floatSize);

p++;

’

} /* for k in list of points */

write(viewport->viewOut,&(11Ptr->pointColor) ,intSize);
write(viewport->viewOut,&(11Ptr->lineColor),intSize);
write(viewport->viewOut,&(11Ptr->pointSize),intSize);

11Ptr++;
} /% for j in list of lists of points */

/* a graph state is defined for a graph if graph is there */

write(viewport->viewOut,&(doGraphStateArray[i]
write(viewport->viewOut,&(doGraphStateArray[i]
write(viewport->viewOut,&(doGraphStateArray[i]
write(viewport->viewOut,&(doGraphStateArray[i]
write(viewport->viewQut,&(doGraphStateArray[i]
write(viewport->viewOut,&(doGraphStateArray[i]
write(viewport->viewOut,&(doGraphStateArray[i]
write(viewport->viewOut,&(doGraphStateArray[i]
write(viewport->viewOut,&(doGraphStateArray[i]
write(viewport->viewOut,&(doGraphStateArray[i]
write(viewport->viewOut,&(doGraphStateArray[i]
write(viewport->viewOut,&(doGraphStateArray[i]
/* if graph is there */

.scaleX) ,floatSize);
.scaleY) ,floatSize);
.deltaX),floatSize);
.deltaY),floatSize);
.pointsOn) ,intSize);
.connectOn) ,intSize) ;
.spline0n),intSize);
.axesOn) ,intSize);
.axesColor) ,intSize);
.unitsOn),intSize);
.unitsColor),intSize);
.showing) ,intSize) ;
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4.3.8 funView3D

(viewman)+=
void funView3D(int viewCommand) {
int code;
int viewPID;
float f1,f2,£3,f4;
int i1,i2;
viewManager *viewport;
viewPID = get_int(spadSock);
viewport = viewports;
while ((viewport) && (viewport->PID != viewPID))
viewport = viewport->nextViewport;
if (viewport) {
send_int (spadSock,1); /* acknowledge to spad */
viewmanEvent.xclient.window = viewport->viewWindow;
code = write(viewport->viewOut,&viewCommand,intSize) ;
switch (viewCommand) {
case rotate:
f1 = get_float(spadSock);
£2 = get_float(spadSock);
code = write(viewport->viewQut,&f1,floatSize);
code = write(viewport->viewOut,&f2,floatSize);
break;
case zoom:
f1 = get_float(spadSock);
code = write(viewport->viewQut,&f1,floatSize);
break;
case Zoomx:
f1 = get_float(spadSock) ;
f2 = get_float (spadSock);
£3 = get_float(spadSock);
code write(viewport->viewOut,&f1,floatSize);
code = write(viewport->viewOut,&f2,floatSize);
code = write(viewport->viewQut,&f3,floatSize);
break;
case translate:
f1 = get_float(spadSock);
f2 = get_float(spadSock) ;
code = write(viewport->viewQOut,&f1,floatSize);
code = write(viewport->viewOut,&f2,floatSize);
break;
case modifyPOINT:
i1 = get_int(spadSock);
f1 = get_float(spadSock) ;
f2 = get_float (spadSock) ;
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f3 = get_float(spadSock);
f4 = get_float(spadSock);
code = write(viewport->viewQut,&il,intSize);
code = write(viewport->viewQOut,&f1,floatSize);
code = write(viewport->viewQOut,&f2,floatSize);
code = write(viewport->viewQut,&f3,floatSize);
code = write(viewport->viewOut,&f4,floatSize);
break;

case hideControl:
il = get_int(spadSock);
code = write(viewport->viewQut,&il,intSize);
break;

case axesOnOff:

case perspectiveOnOff:

case region3D:

case clipRegionOnOff:

case clipSurfaceOnOff:
il = get_int(spadSock);
code = write(viewport->viewQut,&il,intSize);
break;

case eyeDistanceData:

case hitherPlaneData:
f1 = get_float(spadSock);
code = write(viewport->viewQut,&f1,floatSize);
break;

case colorDef:
i1 = get_int(spadSock);
i2 = get_int(spadSock);
code = write(viewport->viewQut,&il,intSize);
code = write(viewport->viewQut,&i2,intSize);
break;

case moveViewport:
i1l = get_int(spadSock);
i2 = get_int(spadSock);
code = write(viewport->viewQut,&il,intSize);
code = write(viewport->viewQut,&i2,intSize);
break;

case resizeViewport:
i1 = get_int(spadSock);
i2 = get_int(spadSock) ;
code = write(viewport->viewQut,&il,intSize);
code = write(viewport->viewQOut,&i2,intSize);
break;

case transparent:

case opaqueMesh:

case render:
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break;
case lightDef:
f1 = get_float(spadSock);
f2 = get_float (spadSock);
£3 = get_float(spadSock);
code = write(viewport->viewQOut,&f1,floatSize);
code = write(viewport->viewOut,&f2,floatSize);
code = write(viewport->viewQut,&f3,floatSize);
break;
case translucenceDef:
f1 = get_float(spadSock);
code = write(viewport->viewQOut,&f1,floatSize);
break;
case changeTitle:
sl = get_string(spadSock);
il strlen(sl);
code = write(viewport->viewQOut,&il,intSize);
code = write(viewport->viewOut,sl,il);
break;
case writeView:
sl = get_string(spadSock);
i1l strlen(sl);
code = write(viewport->viewQOut,&il,intSize);
code = write(viewport->viewQut,sl,il);
/* write out the types of things to be written */
i2 = get_int(spadSock);
code = write(viewport->viewQOut,&i2,intSize);
while (i2) {
i2 = get_int(spadSock) ;
code = write(viewport->viewQut,&i2,intSize);
}
break;
case diagOn0ff:
il = get_int(spadSock);
code = write(viewport->viewOut,&il,intSize);
break;
case outlineOnOff:
il = get_int(spadSock);
code = write(viewport->viewOut,&il,intSize);
break;
case spadPressedAButton:
il = get_int(spadSock);
code = write(viewport->viewQOut,&il,intSize);
break;
} /* switch */
/**x get acknowledge from viewport */
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code = readViewport(viewport,&acknow,intSize) ;
send_int (spadSock,1); /* acknowledge to spad */
} else { /*x if (viewport) */
send_int (spadSock,-1); /* send error value in acknowledge to spad */

}
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4.3.9 forkView3D

(viewman)+=
void forkView3D(int typeOfViewport) {
viewManager *viewport;
int childPID, code;
int i;
view3DStruct doView3D;
int pipeO[2],pipel([2];
int *anIndex;
char envAXIOM[100],runView[100];
int j,k;
LLPoint *anLLPoint;
LPoint *anLPoint;
#ifdef DEBUG
fprintf (stderr,"Pipe calls for 3D\n");
#endif
check(pipe(pipe0));
check(pipe(pipel));
#ifdef DEBUG
fprintf (stderr,"Fork routine for 3D\n");

#endif
switch(childPID = check(fork())) {
case -1:

printf ("Cannot create a new process - \n");

printf ("you probably have too many things running already.\n");

return;

case 0:
/*****************************
* child process *
KKKk K ok K KKK KRR SR K KKK KKK kK K/
/* map pipes from viewport manager to standard input and output */

#ifdef DEBUG

fprintf (stderr,"Mapping pipes to standard I/0 in 3D\n");
#endif

check (dup2(pipe0[0],0));

check(dup2(pipel[1],1));

close(pipe0[0]);

close(pipe0[1]);

close(pipe1[0]1);

close(pipel[1]);
#ifdef DEBUG

fprintf (stderr,"Executing ThreeDimensionalViewport process\n");
#endif

sprintf (envAXIOM, "%s",getenv("AXIOM"));

sprintf (runView, "%s%s",envAXIOM,"/lib/view3d");



68

CHAPTER 4. VIEWMAN
check(execl(runView,runView,NULL)) ;
fprintf (stderr,"The viewport manager could not execute view3d.\nCheck that vi
exit(-1);
default:
[ kkokok sk sk ok ok sk skok ok ok sk skok ok ok sk sk sk sk ok sk sk ok ok
* parent process *

stk ok skskok ok skskok sk ok sk sk sk sk ok sk sk sk sk ok ok sk ok /

if (!(viewport = (viewManager *)malloc(sizeof (viewManager)))) {
printf("Ran out of memory trying to create a new viewport process.\n");
return;

b

viewport->viewType = typeOfViewport;

viewport->PID = childPID;

/* set up pipes to child process */

close(pipe0[0]);
close(pipel[1]);
viewport->viewIn = pipell0];
viewport->viewOut = pipeO[1];

/* add new viewport to global list */
viewport->nextViewport = viewports;
viewports = viewport;
if (viewport->viewIn <0) {
fprintf (stderr,"The viewport manager could not create connection to\n");
fprintf(stderr," a 3D viewport window. Try again.\n");
return;
} else {
code = readViewport(viewport,&acknow,intSize) ;
if (code < 0) {
fprintf (stderr,"The viewport manager could not read from a 3D \n");
fprintf (stderr, "viewport window\ncode=%d\nack=/d\n",code,acknow) ;
return;
}
}
makeView3DFromSpadData(&doView3D, typeOfViewport) ;
/* tell the child that parent is a viewport manager */
i = no;
write(viewport->viewQOut,&i,sizeof (int));
write(viewport->viewOut,&doView3D,sizeof (view3DStruct));
i = strlen(doView3D.title)+1;
write(viewport->viewOut,&i,intSize); /*tell the length of title to child */
write(viewport->viewOut,doView3D.title,i); /* tell the title to child */
write(viewport->viewOut,&(doView3D.lightVec[0]),floatSize);
write(viewport->viewQOut,&(doView3D.lightVec[1]),floatSize);
write(viewport->viewOut,&(doView3D.lightVec[2]) ,floatSize);
/* send generalized 3D components */
write(viewport->viewOut,&(doView3D.num0OfPoints) ,intSize) ;
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}

}

for (i=0; i<doView3D.numOfPoints; i++) {
write(viewport->viewOut,&(refPt(doView3D,i)->x),floatSize);
write(viewport->viewOut,&(refPt(doView3D,i)->y),floatSize);
write(viewport->viewOut,&(refPt(doView3D,i)->z) ,floatSize);
write(viewport->viewOut,&(refPt(doView3D,i)->c),floatSize);
}
write(viewport->viewOut,&(doView3D.111lp.numOfComponents) ,intSize);
anLLPoint = doView3D.1lllp.1llp;
for (i=0; i<doView3D.1lllp.numOfComponents; i++,anLLPoint++) {
write(viewport->viewOut,&(anLLPoint->prop.closed),intSize);
write(viewport->viewOut,&(anLLPoint->prop.solid),intSize);
write(viewport->viewOut,&(anLLPoint->numOfLists),intSize);
anLPoint = anlLLPoint->1p;
for (j=0; j<anLLPoint->numOfLists; j++,anLPoint++) {
write(viewport->viewOut,&(anLPoint->prop.closed),intSize);
write(viewport->viewOut,&(anLPoint->prop.solid),intSize) ;
write(viewport->viewQut,&(anLPoint->num0fPoints) ,intSize);
anIndex = anLPoint->indices;
for (k=0; k<anLPoint->numOfPoints; k++,anIndex++)
write(viewport->viewOut,anIndex,intSize);
} /* for LPoints in LLPoints (j) */
} /* for LLPoints in LLLPoints (i) */
/**x get acknowledge from viewport */
code = readViewport(viewport,&(viewport->viewWindow) ,sizeof (Window));
sleep(1); /* wait a second...*/
send_int (spadSock,viewport->PID); /* acknowledge to spad */

/* switch */

/* forkView3D() */
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4.3.10 makeView2DFromSpadData

(viewman)+=
void makeView2DFromSpadData(view2DStruct *viewdata,
graphStateStruct graphState[])
{ int 1i;
viewdata->title = get_string(spadSock) ;
viewdata->vX = get_int(spadSock);
viewdata->vY = get_int(spadSock);
viewdata->vW = get_int(spadSock);
viewdata->vH = get_int (spadSock);
viewdata->showCP = get_int (spadSock) ;
for (i=0; i<maxGraphs; i++) {
viewdata->graphKeyArray[i] = get_int(spadSock);
if (viewdata->graphKeyArray[i]) {

graphState[i] .scaleX = get_float (spadSock) ;
graphState[i] .scaleY = get_float (spadSock) ;
graphState[i] .deltaX = get_float(spadSock) ;
graphState[i] .deltaY = get_float(spadSock) ;
graphState[i] .pointsOn = get_int(spadSock);
graphState[i] .connectOn = get_int(spadSock);
graphState[i] .splineOn = get_int(spadSock);
graphState[i] . axesOn = get_int (spadSock) ;
graphState[i] .axesColor = get_int(spadSock);
graphState[i] .unitsOn = get_int(spadSock);
graphState[i] .unitsColor = get_int(spadSock);
graphState[i] .showing = get_int(spadSock);
graphState[i] .selected = 1; /* always default to selected? x*/



4.3. CODE 71

4.3.11 makeView3DFromSpadData

(viewman)+=
void makeView3DFromSpadData(view3DStruct *viewdata,int typeOfViewport) {
int 1,j,k;
LLPoint *anLLPoint;
LPoint *anLPoint;
int *anIndex;
int firstPieceOfData = yes;
int constantColor;
double cMin = 0;
double cMax = 0;
double cNorm = O;
viewdata->type0£f3D = typeOfViewport;
viewdata->title = get_string(spadSock);
viewdata->deltaX = get_float(spadSock);
viewdata->deltaY = get_float(spadSock);
viewdata->scale = get_float(spadSock);
viewdata->scaleX = get_float (spadSock) ;
viewdata->scaleY = get_float(spadSock);
viewdata->scaleZ = get_float(spadSock);
viewdata->theta = get_float(spadSock);
viewdata->phi = get_float(spadSock);
viewdata->vX = get_int (spadSock);
viewdata->vY = get_int(spadSock);
viewdata->vW = get_int(spadSock);
viewdata->vH = get_int(spadSock);
viewdata->showCP = get_int(spadSock) ;
viewdata->style = get_int (spadSock) ;
viewdata->AxesOn get_int (spadSock) ;
viewdata->diagonals = get_int(spadSock);
viewdata->outlineRenderOn = get_int (spadSock);
viewdata->box = get_int(spadSock);
viewdata->clipbox = get_int(spadSock);
viewdata->clipStuff = get_int(spadSock);
viewdata->hueOff = get_int(spadSock);
viewdata->numOfHues = get_int(spadSock);
viewdata->lightVec[0] = get_float(spadSock);
viewdata->lightVec[1] = get_float(spadSock);
viewdata->lightVec[2] get_float (spadSock) ;
viewdata->translucency = get_float(spadSock);
viewdata->perspective = get_int(spadSock);
viewdata->eyeDistance = get_float(spadSock);
viewdata->numOfPoints = get_int(spadSock);
viewdata->points =
(viewTriple *)malloc(viewdata->numOfPoints * sizeof (viewTriple));
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for (i=0; i<viewdata->numOfPoints; i++) {
refPt (xviewdata,i)->x = get_float (spadSock) ;
refPt(xviewdata,i)->y = get_float(spadSock) ;
refPt (*viewdata,i)->z = get_float (spadSock);
refPt (*viewdata,i)->c = get_float(spadSock);
/* set min/max values */
if (firstPieceOfData) {
firstPieceOfData = no;
viewdata->xmin = viewdata->xmax = refPt(*viewdata,i)->x;
viewdata->ymin = viewdata->ymax = refPt(*viewdata,i)->y;
viewdata->zmin = viewdata->zmax = refPt(*viewdata,i)->z;
cMin = cMax = refPt(*viewdata,i)->c;
} else {
if (refPt(*viewdata,i)->x < viewdata->xmin)
viewdata->xmin = refPt(*viewdata,i)->x;
else if (refPt(*viewdata,i)->x > viewdata->xmax)
viewdata->xmax = refPt(*viewdata,i)->x;
if (refPt(*viewdata,i)->y < viewdata->ymin)
viewdata->ymin = refPt(*viewdata,i)->y;
else if (refPt(*viewdata,i)->y > viewdata->ymax)
viewdata->ymax = refPt(*viewdata,i)->y;
if (refPt(*viewdata,i)->z < viewdata->zmin)
viewdata->zmin = refPt(xviewdata,i)->z;
else if (refPt(*viewdata,i)->z > viewdata->zmax)

viewdata->zmax = refPt(*viewdata,i)->z;
if (refPt(*viewdata,i)->c < cMin) cMin = refPt(*viewdata,i)->c;
else if (refPt(*viewdata,i)->c > cMax) cMax = refPt(*viewdata,i)->c;
} /* if (firstPieceOfData) else */
} /* for i (point data) */
viewdata->111p.num0OfComponents = get_int (spadSock);
anLLPoint = viewdata->11llp.1llp =
(LLPoint *)malloc(viewdata->111p.numOfComponents*sizeof (LLPoint));
for (i=0; i<viewdata->11lp.numOfComponents; i++,anLLPoint++) {
anLLPoint->prop.closed = get_int (spadSock) ;
anLLPoint->prop.solid = get_int(spadSock);
anLLPoint->num0fLists = get_int(spadSock);
anLPoint = anLLPoint->1p =
(LPoint *)malloc(anLLPoint->numOfLists*sizeof (LPoint));
for (j=0; j<anLLPoint->numOflLists; j++,anLPoint++) {
anLPoint->prop.closed = get_int(spadSock);
anLPoint->prop.solid = get_int(spadSock);
anLPoint->num0fPoints = get_int (spadSock);
anIndex = anLPoint->indices =
(int *)malloc(anLPoint->num0fPoints*sizeof (int)) ;
for (k=0; k<anLPoint->numOfPoints; k++,anIndex++)
xanIndex = get_int (spadSock) ;
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} /* for LPoints in LLPoints (j) */

} /* for LLPoints in LLLPoints (i) */
/* now normalize the colors */
cNorm = cMax - cMin;
/**x* new fields - cmin, cmax ***/

viewdata->cmin = cMin;
viewdata->cmax = cMax;
constantColor = (cNorm < 0.0001);
for (i=0; i<viewdata->numOfPoints; i++)

if (constantColor) refPt(*viewdata,i)->c = 0.5;

else refPt(*viewdata,i)->c = (refPt(*viewdata,i)->c - cMin)/cNorm;
viewdata->scaleDown = yes;
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4.3.12 makeGraphFromSpadData

(viewman)+=
graphStruct *makeGraphFromSpadData(void) {
graphStruct *graphData;
pointListStruct *pL;
pointStruct *p;
int 1i,j;

if (!(graphData = (graphStruct *)malloc(sizeof (graphStruct)))) {
fprintf (stderr,"The viewport manager ran out of memory trying to \n");
fprintf (stderr, "create a new graph (graphStruct).\n");
exit(-1);
X
graphData->xmin = get_float(spadSock); /* after everything is normalized */
graphData->xmax = get_float(spadSock);
graphData->ymin = get_float(spadSock); /* view2d */
graphData->ymax = get_float(spadSock);
graphData->xNorm = 1/(graphData->xmax - graphData->xmin);
graphData->yNorm = 1/(graphData->ymax - graphData->ymin);
graphData->spadUnitX = get_float(spadSock);
graphData->spadUnitY = get_float(spadSock);
graphData->unitX = graphData->spadUnitX * graphData->xNorm;
graphData->unitY = graphData->spadUnitY * graphData->yNorm;
graphData->originX = -graphData->xmin * graphData->xNorm - 0.5;
graphData->originY = -graphData->ymin * graphData->yNorm - 0.5;
graphData->numberOfLists = get_int(spadSock);
if (! (pL = (pointListStruct *)
malloc(graphData->number0fLists * sizeof (pointListStruct)))) {
fprintf (stderr,"The viewport manager ran out of memory trying to \n");
fprintf(stderr,"create a new graph (pointListStruct).\n");
exit(-1);

}
graphData->1ist0fLists0fPoints = pL;
for (i=0; i<graphData->numberOfLists; i++) {
pL->number0fPoints = get_int (spadSock) ;
if (!(p=(pointStruct *)malloc(pL->number0fPoints*sizeof (pointStruct)))) {
fprintf (stderr,"The viewport manager ran out of memory trying to \n");
fprintf (stderr,"create a new graph (pointStruct).\n");

exit(-1);
}
pL->1list0fPoints = p; /** point to current point list *x*/
for (j=0; j<pL->number0fPoints; j++) {
p—>x = get_float (spadSock); /* get numbers from Axiom */
P>y = get_float (spadSock) ;
p—>hue = get_float(spadSock) - 1; /* make zero based */
p—>shade = get_float(spadSock) - 1;
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/* normalize to range [-0.5..0.5] */
p—>x = (p—>x - graphData->xmin) * graphData->xNorm - 0.5;
p—>y = (p—>y - graphData->ymin) * graphData->yNorm - 0.5;
pt+;
}
/* for now, getting hue, shade - do hue * totalHues + shade */
pL->pointColor = get_int(spadSock);
pL->lineColor = get_int(spadSock);
pL->pointSize = get_int(spadSock);

pL++; /** advance to next point list *x/
}
graphData->key = graphKey++;
send_int (spadSock, (graphKey-1)) ; /* acknowledge to spad */
return(graphData) ;

4.3.13 discardGraph

(viewman)+=

void discardGraph(graphStruct *theGraph) {
pointListStruct *pL;
int j;
for (j=0, pL=theGraph->list0fLists0fPoints;

j<theGraph->numberOfLists; j++,pL++)
free(pL->1list0fPoints);

free(theGraph->1ist0fLists0fPoints);
free(theGraph) ;

}

4.3.14 readViewport

(viewman)+=
int readViewport(viewManager *viewPort,void *info,int size) {
int canRead;
again:
if ((canRead=read(viewPort->viewln,info,size)) > 0) return(canRead) ;
if (errno==EINTR || errno==EAGAIN) goto again;
return(-1);

3



76 CHAPTER 4. VIEWMAN

4.3.15 superSelect

The function superselect!, if select returns a -1 due to an interrupt (EINTR),
this routine checks to see if it’s a child viewport that has closed. Expected
global variables: checkClosedChild

(viewman)+=
int superSelect(int n,int *rd,int *wr,int *ex,char *timeout) {
int waiting;
viewManager *viewport;
int ret_val;
ret_val = select(n, (void *)rd, (void *)wr, (void *)ex, (void *)timeout);
while (ret_val == -1 && errno == EINTR) {
/* checkClosedChild gets set by the SIGCHLD handler */
if (checkClosedChild) {
while ((waiting = wait(0)) == -1 );
viewport = viewports;
while ((viewport) && (viewport->PID != waiting))
viewport = viewport->nextViewport;
if (viewport) {
/* we shouldn’t really be doing this since child is dead */
/* rmViewMgr (viewport); */
/* flush(spadSock); */
/* send_int(spadSock,1); acknowledge to spad */
checkClosedChild = no;
#if defined(BSDplatform) || defined(MACOSXplatform)
bsdSignal (SIGCHLD, endChild,DontRestartSystemCalls) ;

#else
bsdSignal (SIGCLD,endChild,DontRestartSystemCalls) ;
#endif
}
}
ret_val = select(n, (void *)rd, (void *)wr, (void *)ex, (void *)timeout);
}

return ret_val;

}

4.3.16 brokenPipe

(viewman)+=
void brokenPipe(int sig) {
fprintf (stderr,
"The viewport manager tried to write to a non-existing pipe.\n");
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4.3.17 main

The function superselect!, if select returns a -1 due to an interrupt (EINTR),
this routine checks to see if it’s a child viewport that has closed. Expected
global variables: checkClosedChild
(viewman)+=
int main(void) {
graphStruct *aGraph;
int keepLooking,code;
bsdSignal (SIGPIPE, brokenPipe,DontRestartSystemCalls) ;
#if defined(BSDplatform) || defined(MACOSXplatform)
bsdSignal (SIGCHLD,endChild,RestartSystemCalls) ;
#else
bsdSignal (SIGCLD,endChild,RestartSystemCalls) ;
#endif
bsdSignal (SIGTERM, goodbye ,DontRestartSystemCalls) ;
/* Connect up to Axiom server */
spadSock = connect_to_local_server(SpadServer,ViewportServer,Forever);
if (spadSock == NULL) {
fprintf (stderr,"The viewport manager couldn’t connect to Axiom\n");
exit(-1);
}
#ifdef DEBUG
else
fprintf (stderr,"viewman: Connected to Axiom\n");
#endif
/*kkxkkokkk initialize kkskkkskkxk/
viewports = 0;
graphList = O;
/**kxx*kkxk getting stuff from spad and viewports sk xkkxx

Fokokokokok ko ok the viewports have priority over *okokok
*okok Axiom. *okk /
while (1) {

FD_ZERO(&filedes); /* zero out file descriptor */
FD_SET (spadSock->socket ,&filedes) ;
slot = viewports;
while (slot) {
FD_SET(slot->viewIn,&filedes);
slot = slot->nextViewport;
}
#ifdef DEBUG
fprintf (stderr,"Selection for filedes of %x \n",filedes);
#endif
code = check(superSelect(FD_SETSIZE, (void *) &filedes,0,0,0));
for (;code<=0;)
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code = check(superSelect(FD_SETSIZE, (void *)&filedes,0,0,0));
slot = viewports;
keepLooking = 1;
while (keepLooking && slot) {
if (FD_ISSET(slot->viewIn,&filedes)) {
keepLooking = 0;
#ifdef DEBUG
fprintf (stderr,"Reading child viewport...\n");
#endif
viewCommand = viewportClosing; /* close if read failed */
readViewport(slot,&viewCommand,intSize);
switch (viewCommand) {
case pick2D:
#ifdef DEBUG
fprintf (stderr,"viewman: Doing 2D pick\n");
#endif
picked = yes;
readViewport (slot,&currentGraph,intSize); /* get the graph to pick */
readViewport (slot,&currentGraphState,sizeof (graphStateStruct));
break;
case drop2D:
#ifdef DEBUG
fprintf (stderr,"viewman: Doing 2D drop\n");
#endif
if (picked) {
write(slot->viewOut,&viewOkay, intSize);
write(slot->viewOut,&currentGraph,intSize);
sendGraphToView2D (0, currentGraph,slot,&currentGraphState) ;
} else {
write(slot—>viewOut,&viewError,intSize);
fprintf (stderr,"The viewport manager cannot drop a graph \n");
fprintf (stderr, "because nothing has been picked yet.\n");
}
break;
case viewportClosing:
#ifdef DEBUG
fprintf (stderr,"viewman: closing viewport\n");
#endif
closeChildViewport(slot);
break;
}; /* switch */
}; /% if reading slot->viewIn */
stepSlot = slot;
slot = slot->nextViewport;
}; /% while */
if (keepLooking) { /* if 1 => slots not read, read from spad */



4.3. CODE 79

#ifdef DEBUG
fprintf (stderr,"viewman: still looking\n");
#endif
viewType = get_int(spadSock);
if (viewType == -1) goodbye(-1);
viewCommand = get_int (spadSock) ;
switch (viewType) {
case view3DType:
#ifdef DEBUG
fprintf (stderr,"viewman: making 3D viewport\n");
#endif
if (viewCommand == makeViewport)
forkView3D(view3DType) ;
else
funView3D(viewCommand) ;
break;
case viewTubeType:
#ifdef DEBUG
fprintf (stderr,"viewman: viewing a tube\n");
#endif
if (viewCommand == makeViewport)
forkView3D(viewTubeType) ;
else
funView3D(viewCommand) ;
break;
case viewGraphType:
#ifdef DEBUG
fprintf (stderr,"viewman: making a graph\n");

#endif
if (viewCommand == makeGraph) {
aGraph = makeGraphFromSpadData() ;
aGraph->nextGraph = graphlist;
graphlList = aGraph;
3
break;

case view2DType:
#ifdef DEBUG
fprintf (stderr,"viewman: forking 2D\n");

#endif
if (viewCommand == makeViewport) {
forkView2D();
} else {
funView2D (viewCommand) ;
}
break;

} /x switch on viewType */
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}

3

}

/* if (keepLooking) x*/
/* while (1) x/
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Chapter 5

viewalone

5.1 viewalone Call Graph

This was generated by the GNU cflow program with the argument list. Note
that the line:NNNN numbers refer to the line in the code after it has been
tangled from this file.

cflow --emacs -1 -n -b -T --omit-arguments viewalone.c

;3 This file is generated by GNU cflow 1.3. -*- cflow —*-
2 { 0} +-main() <int main () line:924>

34{ 1} +-printf()

4 { 1} +-sprintf()

5{ 1} +-fopen()

6 { 1}  +-fprintf()

74{ 1} +-exit()

8 { 1}  +-fscanf()

9{ 1} +-spoonView3D() <void spoonView3D () line:830>

10 { 2} +-sprintf ()

11 { 2} +-check ()

12 { 2} +-pipe()

13 { 2} +-fork()

14 { 2} +-fprintf ()

15 { 2} +-exit ()

16 { 2} +-dup2()

17 { 2} +-close()

18 { 2} +-getenv ()

19 { 2} +-execl()

20 { 2} +-read()

21 { 2} +-makeView3DFromFileData()
<void makeView3DFromFileData () line:654>

22 { 3} +-fscanf )
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+-fgets()
+-malloc()
+-strlen()
+-fprintf ()
+-exit ()
+-sprintf ()
\-fclose()
+-write()
+-strlen()
+-refPt ()
\-sleep()

\-spoonView2D() <void spoonView2D () line:751>

+-sprintf ()
+-check()
+-pipe ()
+-fork()
+-fprintf ()
+-exit ()
+-printf ()
+-dup2()
+-close()
+-getenv ()
+-execl()
+-read ()
+-makeView2DFromFileData()
<void makeView2DFromFileData () line:498>
+-printf ()
+-fgets()
+-malloc()
+-strlen()
+-fprintf ()
+-exit ()
+-sprintf ()
+-fscanf ()
+-fclose()
+-fopen()
\-perror ()
+-write()
+-strlen()
+-sendGraphToView2D() <void sendGraphToView2D () line:444>
+-printf ()
\-write()
\-sleep()
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TANTS AND HEADERS

5.2 Constants and Headers

5.2.1 System includes

(viewalone)=

#include
#include
#include
#include

<stdlib.h>
<unistd.h>
<string.h>
<stdio.h>

5.2.2 Local includes

(viewalone)+=
(include/view3d.h)
(include/view2d.h)
(include/actions.h)
(include/viewcommand.h)

#include

"util.h1"

5.2.3 defines

(viewalone)+=

/%
#define
#define

/%
#define
#define
#define
#define
#define
#define
#define
#define

Viewport Commands */
makeViewport -1
makeGraph -1

Assorted Junk */
check(code) checker(code,__LINE__,"")
components
maxConnect 40
intSize sizeof (int)
floatSize sizeof (float)
no 0O
spadActionMode
yes 1
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5.2.4 extern references

(viewalone)+=

extern viewManager viewP;

extern view3DStruct doView3D;

extern view2DStruct doView2D;

extern graphStruct graphArray[maxGraphs];

extern graphStateStruct graphStateArray[maxGraphs];
extern graphStateStruct graphStateBackupArray[maxGraphs];
extern tubeModel doViewTube;

extern int viewType;

extern int filedes;

extern int ack;

extern char errorStr[80];

extern int view(Okay;

extern int viewError;

extern FILE *viewFile;

extern char filename[256] ;

extern char pathname[256];
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5.2.5 global variables

(viewalone)+=
viewManager viewP; /* note that in viewman, this is called viewports */

/* 3D stuff */
view3DStruct doView3D;

/* 2D stuff */

view2DStruct doView2D;

graphStruct graphArray [maxGraphs] ;
graphStateStruct graphStateArray[maxGraphs];

/* tube stuff */
tubeModel doViewTube;

int ack;

int filedes;

char filename[256];
char errorStr[80];

char pathname[256];
int viewError = -1;
FILE *viewFile;

int viewOkay = O;

int viewType;
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5.3 Code

5.3.1 sendGraphToView2D

(viewalone)+=
void sendGraphToView2D(int i,int there,viewManager *viewP) {
graphStruct *gPtr;
pointListStruct *11Ptr;
pointStruct *p;
int j,k;

printf (" (spoon2d sendGraphToView2D) i=Jd there=Jd\n",i,there);
if (there) {
gPtr = &(graphArrayl[il);
printf (" (spoon2d sendGraphToView2D) graph %d is there\n",i);
write(viewP->viewOut,&(gPtr->xmin) ,floatSize) ;
write(viewP->viewOut,&(gPtr->xmax) ,floatSize) ;
write(viewP->viewOut,&(gPtr->ymin),floatSize);
write(viewP->viewOut,&(gPtr->ymax),floatSize);
write(viewP->viewOut,&(gPtr->xNorm) ,floatSize);
write(viewP->viewOut,&(gPtr->yNorm) ,floatSize);
write(viewP->viewOut,&(gPtr->spadUnitX) ,floatSize);
write(viewP->viewOut,&(gPtr->spadUnitY) ,floatSize);
write(viewP->viewOut,&(gPtr->unitX),floatSize);
write(viewP->viewOut,&(gPtr->unitY),floatSize);
write(viewP->viewOut,&(gPtr->originX) ,floatSize);
write(viewP->viewOut,&(gPtr->originY) ,floatSize);
write(viewP->viewOut,&(gPtr->number0fLists) ,intSize) ;
11Ptr = gPtr->1list0fLists0fPoints;
for (j=0; j<(gPtr->number0flists); j++) {
write(viewP->viewOut,&(11Ptr->number0fPoints) ,intSize);
p = 11Ptr->1istOfPoints;
for (k=0; k<(11lPtr->numberOfPoints); k++) {
write(viewP->viewOut,&(p->x),floatSize);
write(viewP->viewOut,&(p->y),floatSize);
write(viewP->viewQOut,&(p->hue) ,floatSize);
write(viewP->viewOut,&(p->shade) ,floatSize);
pt+;
} /* for k in list of points */
write(viewP->viewOut,&(11Ptr->pointColor) ,intSize) ;
write(viewP->viewOut,&(11Ptr->1lineColor),intSize);
write(viewP->viewOut,&(11Ptr->pointSize) ,intSize);
11Ptr++;
} /*x for j in list of lists of points */
/* a state is defined for a graph if it is there */
write(viewP->viewOut,&(graphStateArray[i] .scaleX) ,floatSize);
write(viewP->viewOut,&(graphStateArray[i] .scaleY),floatSize);
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}

write(viewP->viewOut,&(graphStateArray[il
write(viewP->viewOut,&(graphStateArray[i]
write(viewP->viewOut,&(graphStateArray[i]
write(viewP->viewOut,&(graphStateArray[i]
write(viewP->viewOut,&(graphStateArray[i]
write(viewP->viewOut,&(graphStateArray[il
write(viewP->viewOut,&(graphStateArray[i]
write(viewP->viewOut,&(graphStateArray[i]
write(viewP->viewOut,&(graphStateArray[i]
write(viewP->viewOut,&(graphStateArray[i]
/* if graph is there */
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.deltaX),floatSize);
.deltaY) ,floatSize);
.pointsOn),intSize);
.connectOn) ,intSize) ;
.spline0On),intSize);
.axesOn) ,intSize);
.axesColor) ,intSize);
.unitsOn),intSize);
.unitsColor) ,intSize);
.showing) ,intSize) ;
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5.3.2 makeView2DFromFileData

(viewalone)+=
void makeView2DFromFileData(view2DStruct *doView2D) {
int 1i,7j,k;
char title[256];
FILE #*graphFile;
char graphFilename[256];
pointListStruct *alist;
pointStruct *aPoint;
printf (" (spoon2d makeView2DFromFileData)\n");
fgets(title,256,viewFile);
printf (" (spoon2d) title=%s\n",title);
if (!(doView2D->title =
(char *)malloc((strlen(title)+1) * sizeof(char)))) {
fprintf (stderr,
"Ran out of memory (malloc) trying to get the title.\n");
exit(-1);
}
sprintf (doView2D->title,"%s",title);
/* put in a null terminator over the newline that the fgets reads */
doView2D->title[strlen(doView2D->title)-1] = ’\0’;
fscanf (viewFile,"%d %d %d %d\n",
&(doView2D->vX),
&(doView2D->vY),
& (doView2D->vW),
&(doView2D->vH));
printf (" (spoon2d) X=Yd Y=Jd W=)d H=/d \n",
doView2D->vX,doView2D->vY,doView2D->vW,doView2D->vH) ;
for (i=0; i<maxGraphs; i++) {
fscanf (viewFile,"%d\n",
&(graphArray[i] .key));
printf (" (spoon2d) i=Yd key=%d\n",
i,graphArray[i] .key) ;
fscanf (viewFile, "%g %g\n",
& (graphStateArray[i] .scaleX),
& (graphStateArray[i] .scaleY));
printf (" (spoon2d) scaleX=lg scaleY=Yg\n",
graphStateArray[i] .scaleX,graphStateArray[i] .scaleY);
fscanf (viewFile,"%g %g\n",
& (graphStateArray[i] .deltaX),
& (graphStateArray[i] .deltaY));
printf (" (spoon2d) deltaX=lg deltaY=Yg\n",
graphStateArray[i] .deltaX,graphStateArray[i] .deltaY);
fscanf (viewFile,"lg %g\n",
& (graphStateArray[i] . centerX),
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& (graphStateArray[i] .centerY));
printf (" (spoon2d) centerX=jg centerY=jg\n",
graphStateArray[i] .centerX,graphStateArray[i].centerY);
fscanf (viewFile,"%d %d %d %d %d %d %d\n",
& (graphStateArray[i] .pointsOn),
& (graphStateArray[i] .connect0On),
&(graphStateArray[i] .splineQn),
& (graphStateArray[i] .axes0On),
& (graphStateArray[i] .axesColor),
& (graphStateArray[i] .unitsOn),
& (graphStateArray[i] .unitsColor));
printf (" (spoon2d) pointsOn=Yd connectOn=%d splineOn=%d\n",
graphStateArray[i] .pointsOn,graphStateArray[i].connectOn,
graphStateArray[i] .splineOn);
printf (" (spoon2d) axesOn=%d axesColor=%d unitsOn=Y%d unitsColor=%d\n",
graphStateArray[i] . axesOn,
graphStateArray[i] .axesColor,graphStateArray[i] .unitsOn,
graphStateArray[i] .unitsColor) ;
fscanf (viewFile,")d %d\n",
& (graphStateArray[i] .showing),
& (graphStateArray[i] .selected));
printf (" (spoon2d) showing=/d selected=%d\n",
graphStateArray[i] . showing,graphStateArray[i] .selected);
}
fclose(viewFile);
for (i=0; i<maxGraphs; i++) {
if (graphArrayl[i] .key) {
/*x OPEN FILE FOR GRAPHS #*x/
sprintf (graphFilename, "s%s%d" ,pathname,"/graph",i) ;
if ((graphFile = fopen(graphFilename,"r")) == NULL) {
fprintf (stderr," Error: Cannot find the file %s\n",graphFilename) ;
perror("fopen") ;
return;
} else {
printf (" (spoon2d) \n\nGRAPH)i\n",i);
fscanf (graphFile,"%g %g %g %g\n",
& (graphArray[i] .xmin),
&(graphArray[i] .ymin),
&(graphArray[i] .xmax),
&(graphArray[i] .ymax));
printf (" (spoon2d) xmin=%g ymin=J,g xmax=%g ymax=/g\n",
graphArray[i] .xmin,graphArray[i] .ymin,
graphArray[i] .xmax,graphArray[i] .ymax) ;
fscanf (graphFile,"%g %g\n",
&(graphArray[i] .xNorm),
& (graphArray[i] .yNorm)) ;
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printf (" (spoon2d) xNorm=%g yNorm=%g\n",
graphArray[i] .xNorm, graphArray[i] .yNorm) ;
fscanf (graphFile, "%g %g\n",
& (graphArray[i] .originX),
&(graphArray[i] .originY));
printf (" (spoon2d) originX=Yg originY=Yg\n",
graphArray[i] .originX,graphArray[i].originY);
fscanf (graphFile,"%g %g\n",
& (graphArray[i] .spadUnitX),
& (graphArray[i] .spadUnitY));
printf (" (spoon2d) spadUnitX=lg spadUnitY=Yg\n",
graphArray[i] . spadUnitX,graphArray[i] .spadUnitY);
fscanf (graphFile,"%g %g\n",
&(graphArray[i] .unitX),
& (graphArray[i] .unitY));
printf (" (spoon2d) unitX=jg unitY=yg\n",
graphArray[i] .unitX, graphArray[i] .unitY);
fscanf (graphFile,"%d\n",
& (graphArray[i] .numberOfLists)) ;
printf (" (spoon2d) numberOfLists=%d\n",
graphArray[i] .numberOfLists) ;
if (!(alist =
(pointListStruct *)malloc(graphArray[i].numberOfLists *
sizeof (pointListStruct)))) {
fprintf (stderr,"viewalone: Fatal Error>> Out of memory trying\n");
fprintf (stderr," to receive a graph.\n");
exit(-1);
}
graphArray[i] .1ist0fListsOfPoints = alist;
for (j=0;
j<graphArray[i] .numberQOfLists;
j++, aList++) {
printf (" (spoon2d) list number %d\n",j);
fscanf (graphFile, "%d\n",&(alist->number0fPoints)) ;
printf (" (spoon2d) number of points %d\n",
alList->number0fPoints) ;
fscanf (graphFile,"%d %4 %d\n",
&(alist->pointColor),
&(alList->1ineColor),
&(alist->pointSize));
printf (" (spoon2d) pointColor=Yd lineColor=%d pointSize=%d\n",
alist->pointColor,alist->lineColor,alist->pointSize) ;
if (!(aPoint = (pointStruct *)malloc(alist->number0fPoints *
sizeof (pointStruct)))) {
fprintf (stderr,"viewalone: Fatal Error>> Out of memory trying\n");
fprintf(stderr," to receive a graph.\n");
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exit(-1);
}
alist->1list0fPoints = aPoint; /** point to current point list **/
for (k=0;
k<aList->number0fPoints;
k++,aPoint++)
{ fscanf(graphFile,"%g %g %g %g\n",
&(aPoint->x),
&(aPoint->y),
& (aPoint->hue),
&(aPoint->shade)) ;
printf (" (spoon2d)k=%d x=%g y=%g hue=)g shade=Yg\n",
k,aPoint—>x,aPoint—>y,aPoint—>hue,aPoint—>shade);

}
} /* for j, alList */
fclose(graphFile);

} /* else, opened up a file */
} /x if graph.key */
} /% for i %/
} /* makeView2DFromFileData */
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5.3.3 makeView3DFromFileData

(viewalone)+=
void makeView3DFromFileData(int type) {
int 1,j,k;
char title[256];
LLPoint *anLLPoint;
LPoint *anLPoint;
viewTriple *aPoint;
int *anIndex;
/* fscanf (doView3D,""); */
/* read in the view3DStruct stuff */
/* &view3DType already read */
doView3D.typeOf3D = type;
fscanf (viewFile,"%f %f %f %f %f %f\n",
&(doView3dD.xmin),
&(doView3D.xmax) ,
&(doView3D.ymin),
& (doView3D.ymax),
&(doView3D.zmin) ,
&(doView3dD.zmax)) ;
fgets(title,256,viewFile);
if (!(doView3dD.title = (char *)malloc((strlen(title)+1) *
sizeof (char)))) {
fprintf (stderr,"Ran out of memory (malloc) trying to get the title.\n");
exit(-1);
}
sprintf (doView3D.title,"%s",title);
/* put in a null terminator over the newline that the fgets reads */
doView3D.title[strlen(doView3D.title)-1] = ’\0’;
fscanf (viewFile,"%f %f %f %f %f %f %f %f\n",
&(doView3dD.deltaX),
&(doView3D.deltaY),
&(doView3D.scale),
&(doView3D.scaleX),
&(doView3D.scaleY),
&(doView3dD.scaleZ),
&(doView3dD.theta),
& (doView3D.phi));
fscanf (viewFile,"%d %d %d %d\n",
&(doView3D.vX),
&(doView3D.vY),
&(doView3D.vW),
&(doView3D.vH));
fscanf (viewFile,"%d %d %d %d %d %d %d\n",
& (doView3D.showCP),
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&(doView3D.style),
&(doView3D.AxesOn),
&(doView3D.hueOff),
& (doView3D.numOfHues),
&(doView3D.diagonals),
&(doView3dD.outlineRenderOn));
fscanf (viewFile,"%f %f %f %f\n",
&(doView3D.lightVec[0]),
& (doView3D.lightVec[1]),
&(doView3D.lightVec[2]),
& (doView3D.translucency));
fscanf (viewFile,"%d %f\n",
& (doView3D.perspective),
& (doView3D.eyeDistance)) ;
/* get generalized 3D components */
fscanf (viewFile,"%d\n",
&(doView3dD.numOfPoints));
aPoint = doView3D.points = (viewTriple *)malloc(doView3D.numOfPointsx
sizeof (viewTriple));
for (i=0; i<doView3D.numOfPoints; i++, aPoint++)
fscanf (viewFile,"%g %g g %g\n",
&(aPoint->x),
&(aPoint->y),
&(aPoint->z),
&(aPoint->c));
fscanf (viewFile,"%d\n",
& (doView3D.11llp.numOfComponents)) ;
anLLPoint = doView3D.1lllp.llp =
(LLPoint *)malloc(doView3D.11llp.numOfComponents*sizeof (LLPoint)) ;
for (i=0; i<doView3D.1lllp.numOfComponents; i++,anLLPoint++) {
fscanf (viewFile,"%d %d\n",
& (anLLPoint->prop.closed),
&(anLLPoint->prop.solid));
fscanf (viewFile,"%d\n",
&(anLLPoint->num0fLists));
anLPoint = anLLPoint->1p =
(LPoint *)malloc(anLLPoint->numOfLists*sizeof (LPoint));
for (j=0; j<anLLPoint->numOfLists; j++,anlLPoint++) {
fscanf (viewFile,"%d %d\n",
& (anLPoint->prop.closed),
& (anLPoint->prop.solid));
fscanf (viewFile,"%d\n",
&(anLPoint->numOfPoints)) ;
anIndex = anLPoint->indices =
(int *)malloc(anLPoint->numOfPoints*sizeof (int));
for (k=0; k<anLPoint->numOfPoints; k++,anIndex++) {
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fscanf (viewFile, "%dn" ,anIndex) ;
} /* for points in LPoints (k) */
} /* for LPoints in LLPoints (j) */
} /* for LLPoints in LLLPoints (i) */
fclose(viewFile);
doView3D.scaleDown = no ;

}



5.3. CODE 95

5.3.4 spoonView2D

(viewalone)+=
void spoonView2D(void) {
int 1i,code,pipeO[2],pipel[2],there;
char envAXIOM[100] ,runView[100];
sprintf (errorStr,"%s","creating pipes");
check(pipe(pipe0));
check(pipe(pipel));
switch(fork()) {
case -1:
fprintf (stderr,"Cannot create a new process - ");
fprintf (stderr, "probably have too many things running already.\n");
exit(-1);
case 0:
/[ Kkokokok sk ok ok ok ok ok ok
%  Child *
okok ok kokok ok ok ok k ok /
printf (" (spoon2d child) mapping of pipes to standard I/0 for view2d\n");
sprintf (errorStr,"%s",
"(viewalone) mapping of pipes to standard I/0 for view2d");
check(dup2(pipe0[0],0));
check(dup2 (pipel[1],1));
close(pipe0[0]);
close(pipeO[1]);
close(pipel[0]);
close(pipel[1]);
printf (" (spoon2d child) start the TwoDimensionalViewport process\n");
sprintf (errorStr,"%s",
"(viewalone) execution of the TwoDimensionalViewport process");
sprintf (envAXIOM,"%s",getenv ("AXIOM"));
sprintf (runView, "%s%s",envAXIOM,"/lib/view2d");
check(execl(runView,runView,NULL)) ;
fprintf (stderr,
"Could not execute view2d! Check that view2d is on your path.\n");
exit(-1);
default:
/K FK kKooK Kk kKo
* Parent *
ook kokok ok ok ok ok kok /
viewP.viewType = view2DType;
/* set up pipes to child process */
close(pipe0[0]);
close(pipel[1]);
viewP.viewIn = pipell[0];
viewP.viewOut = pipeO[1];
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printf (" (spoon2d parent) pipes created\n");
if (viewP.viewIn <0) {
fprintf (stderr,"Could not connect from Viewport manager to viewport\n");
fprintf (stderr," process. Try again.\n");
return;
} else {
code = read(viewP.viewIn,&ack,intSize);
if (code < 0) {
fprintf (stderr,"Could not connect from Viewport manager to viewport\n");
fprintf (stderr," process. Try again.\n");
return;
}
¥
printf (" (spoon2d parent) making View2D data\n");
makeView2DFromFileData (&doView2D) ;
/* tell child it is to be a stand alone program */
i = yes;
fprintf(stderr," Transmitting data to viewport...\n");
write(viewP.viewOut,&i,intSize) ;
write(viewP.viewOut,&doView2D,sizeof (view2DStruct));
i = strlen(doView2D.title)+1;
write(viewP.viewOut,&i,intSize); /* tell the length of title to child */
write(viewP.viewOut,doView2D.title,i); /* tell the title to child */
for (i=0; i<maxGraphs; i++) {
there = graphArray[i] .key;
write(viewP.viewOut,&there,intSize);
sendGraphToView2D(i,there,&viewP);
}; /* for i in graphs */
fprintf (stderr," Done.\n");
/***x get acknowledge from viewport */
code = read(viewP.viewIn,&(viewP.viewWindow),sizeof (Window));
sleep(1l); /* wait a second...*/
exit (0);
/* switch */
/* forkView2D() */
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5.3.5 spoonView3D

This file forks a child process and exits the parent. It has the same general form
as ../viewman/funView3D() and so changes there may require similar changes
here.

(viewalone)+=
void spoonView3D(int type) {
int i,j,k,code,pipe0[2],pipel([2];
char envAXIOM[100],runView[100];
LLPoint *anLLPoint;
LPoint *anLPoint;
int *anIndex;
sprintf (errorStr,"%s","creating pipes");
check(pipe(pipe0));
check(pipe(pipel));
switch(fork()) {
case -1:
fprintf (stderr,"can’t create a child process\n");
fprintf (stderr,"you may have too many processes running\n");
exit(-1);
case O:
/* Child =/
sprintf (errorStr,"%s",
"(viewalone) mapping of pipes to standard I/0 for view3d");
check (dup2 (pipe0[0],0));
check(dup2(pipel[1],1));
close(pipe0[0]);
close(pipeO[1]);
close(pipel[0]);
close(pipel[1]);
sprintf (errorStr,"%s",
"(viewalone) execution of the ThreeDimensionalViewport process");
sprintf (envAXIOM,"%s",getenv ("AXIOM"));
sprintf (runView, "%s%s",envAXIOM,"/lib/view3d");
check(execl(runView,runView,NULL)) ;
fprintf (stderr,"Could not execute view3d!\n");
exit(-1);
default:
/* Parent */
viewP.viewType = type;
/* set up pipes to child process */
close(pipe0[0]);
close(pipel[1]);
viewP.viewIn = pipel[0];
viewP.viewOut = pipeO[1];
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if (viewP.viewIn <0) {
fprintf (stderr,
"can’t set up pipes to viewport process. Try again.\n");
return;
} else {
code = read(viewP.viewIn,&ack,intSize);
if (code < 0) {
fprintf (stderr,"can’t read from viewport process pipe. Try again.\n");
return;
}
}
makeView3DFromFileData(type) ;
/* tell child it is to be a stand alone program */
i = yes;
fprintf (stderr," Transmitting data to viewport...\n");
write(viewP.viewOut,&i,intSize);
write(viewP.viewOut,&doView3D,sizeof (view3DStruct));
i = strlen(doView3D.title)+1;
write(viewP.viewOut,&i,intSize); /* tell the length of title to child */
write(viewP.viewOut,doView3D.title,i); /* tell the title to */
write(viewP.viewOut,&(doView3D.lightVec[0]) ,floatSize);
write(viewP.viewOut,&(doView3D.lightVec[1]) ,floatSize);
write(viewP.viewOut,&(doView3D.lightVec[2]),floatSize);
write(viewP.viewOut,&(doView3D.numOfPoints) ,intSize) ;
for (i=0; i<doView3D.numOfPoints; i++) {
write(viewP.viewOut,&(refPt(doView3D,i)->x),floatSize);
write(viewP.viewOut,&(refPt(doView3D,i)->y) ,floatSize);
write(viewP.viewOut,&(refPt(doView3D,i)->z) ,floatSize);
write(viewP.viewOut,&(refPt(doView3D,i)->c) ,floatSize);
}
/* send generalized 3D components */
write(viewP.viewOut,&(doView3D.11llp.numOfComponents) ,intSize);
anLLPoint = doView3D.1lllp.1llp;
for (i=0; i<doView3D.1lllp.numOfComponents; i++,anLLPoint++) {
write(viewP.viewOut,&(anLLPoint->prop.closed),intSize) ;
write(viewP.viewOut,&(anLLPoint->prop.solid),intSize);
write(viewP.viewOut,&(anLLPoint->numOfLists) ,intSize);
anLPoint = anLLPoint->1p;
for (j=0; j<anLLPoint->numOfLists; j++,anLPoint++) {
write(viewP.viewOut,&(anLPoint->prop.closed),intSize);
write(viewP.viewOut,&(anLPoint->prop.solid),intSize);
write(viewP.viewOut,&(anLPoint->num0fPoints),intSize);
anIndex = anLPoint->indices;
for (k=0; k<anLPoint->numOfPoints; k++,anIndex++)
write(viewP.viewOut,anIndex,intSize) ;
} /* for LPoints in LLPoints (j) */
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} /* for LLPoints in LLLPoints (i) */
fprintf (stderr," Done.\n");
/**x get acknowledge from viewport */
code = read(viewP.viewIn,&(viewP.viewWindow),sizeof (Window));
sleep(1l); /* wait a second...*/
exit (0);
}  /#* switch */
} /* spoonView3D() */
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5.3.6 main

(viewalone)+=

int main(int argc,char *argv([])

{ printf("viewalone called with argc=Y%d\n",argc);
printf("viewalone called with argv[1]=Ys\n",argv[0]);
printf ("viewalone called with argv[2]=Vs\n",argv[1]);

/**x*kx*xxx Open files and Figure out the viewport type *¥kkx*xx*/
sprintf (filename, "%s%s" ,argv[1],".view/data");
if ((viewFile = fopen(filename,"r")) == NULL ) {

sprintf (filename, "%s%s",argv[1],"/data");
if ((viewFile = fopen(filename,"r")) == NULL ){
fprintf (stderr,"Error: Cannot find the file %sY%s or Y%s¥%s\n",
argv[1],".view/data",argv[1],"/data");

exit(-1);
}
sprintf (pathname, "%s",argv[1]);
}
else{
sprintf (pathname, "%s¥%s",argv[1],".view");
}

fscanf (viewFile,"%d\n" ,&viewType) ;
printf("filename = %s\n",filename) ;
printf ("viewType = %d\n",viewType) ;
switch (viewType) {
case view3DType:
case viewTubeType:
printf("calling spoonView3D\n");
spoonView3D (viewType) ;
break;
case view2DType:
printf("calling spoonView2D\n");
spoonView2D() ;
break;
} /% switch */
printf("The first number in the file, J%d, called the ",viewType);
printf("viewType, not a valid value. It must be a number in the ");
printf("range of [1..4]1\n");
return(0) ;

3

The TESTFILE is created in the mnt directory to provide an example file to
use for viewalone. The parabola example is detailed in the chapter on Graphics
File Formats. The directory parabola.view will contain the data and graphO
files and is autogenerated from the documentation in that chapter.



Chapter 6

view2d

6.1 view2d Call Graph

This was generated by the GNU cflow program with the argument list. Note
that the line:NNNN numbers refer to the line in the code after it has been
tangled from this file.

cflow --emacs -1 -n -b -T --omit-arguments view2d.c

;3 This file is generated by GNU cflow 1.3. -*- cflow —*-
2 { 0} +-main() <int main () line:4640>

39 1}  +-XOpenDisplay()
4 { 1} +-getenv()
5 { 1} +-fprintf()
6 { 1} +-DefaultScreen()
7 { 1} +-RootWindow()
8 { 1} +-XCreateAssocTable()
| <HashTable *XCreateAssocTable () line:1851>
9 { 2} +-malloc()
10 { 2} +-hash_init ()
11 { 2} +-TrivEqual() <int TrivEqual () line:1841>
12 { 2} \-TrivHashCode() <int TrivHashCode () line:1846>
13 { 1} +-XInitSpadFill()
14 { 1} +-exitWithAck()
15 { 1}  +-mergeDatabases() <void mergeDatabases () line:2980>
16 { 2} | +-XrmInitialize()
17 { 2} | +-strcpyQ
18 { 2} | +-strcat()
19 { 2} | +-XrmGetFileDatabase()
20 { 2} | +-XrmMergeDatabases()
21 { 2} | +-XResourceManagerString()
22 { 2} | +-XrmGetStringDatabase()
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23
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48
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| +-getenv()

| +-strlen()

| \-gethostname ()

+-XrmGetResource ()

+-strncpy )

+-strepy ()

+-strcmp ()

+-WhitePixel()

+-BlackPixel()

+-malloc()

+-strlen()

+-XQueryFont ()

+-XGContextFromGC()

+-DefaultGC()

+-XLoadQueryFont ()

+-PSGlobalInit() <int PSGloballInit () line:1375>

| +-tempnam()

| +-sprintf ()

| +-free()

| +-getenv()

| \-fprintf()

+-monoColor ()

+-XCreateGC()

+-carefullySetFont ()

+-PSCreateContext() <int PSCreateContext () line:1497>
+-malloc()
+-fprintf ()
+-exit ()
+-sprintf ()
+-fopen()
\-fclose()

+-centerX() <int centerX () line:1686>

| +-XGContextFromGC()

| +-XQueryFont ()

| +-XTextWidth()

| \-XFreeFontInfo()

+-centerY() <int centerY () line:1700>
+-XGContextFromGC ()
+-XQueryFont ()
\-XFreeFontInfo ()

+-check ()

+-write()

+-readViewman() <int readViewman () line:3743>
+-sprintf ()
+-check ()
\-read ()

+-getGraphFromViewman() <void getGraphFromViewman () line:2882>
+-readViewman() <int readViewman () line:3743> [see 65]
+-malloc()
+-fprintf ()
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93
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4}
4}
4}
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4}
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4}
4}
4}
4}
4}
4}
4}
5}
4}
5}
4}
3}

4}

4}
4}
4}
5}
6}
63}
6}

+-exitWithAck()
\-RootWindow ()
+-makeView2D() <viewPoints *makeView2D () line:4483>
+-makeViewport () <viewPoints *makeViewport () line:4394>
+-fprintf ()
+-malloc()
+-sleep()
+-exitWithAck()
+-RootWindow ()
+-strcpy ()
+-XCreateBitmapFromData()
+-XQueryColor ()
+-XCreatePixmapCursor ()
+-XCreateWindow ()
+-XInternAtom()
+-XSetWMProtocols ()
+-XSetNormalHints ()
+-XSetStandardProperties()
+-makeControlPanel ()

<controlPanelStruct *makeControlPanel () line:2777>

+-malloc()

+-fprintf ()

+-exitWithAck()

+-RootWindow ()

+-getControlXY() <controlXY getControlXY () line:2722>

| +-XQueryTree()

| +-XFree()

| \-XGetWindowAttributes()

+-XCreateBitmapFromData()

+-XQueryColor()

+-XCreatePixmapCursor ()

+-XCreateWindow ()

+-XSetNormalHints ()

+-XSetStandardProperties ()

+-initButtons() <int initButtons () line:1874>
\-strcpy ()

+-XMakeAssoc() <void XMakeAssoc () line:1860>
\-hash_insert ()

\-XMapWindow ()

+-putControlPanelSomewhere ()

| <void putControlPanelSomewhere () line:2859>
+-getControlXY()

| <controlXY getControlXY () line:2722> [see 96]
+-XRaiseWindow ()

+-XMoveWindow ()

+-drawControlPanel () <void drawControlPanel () line:2542>
| +-GSetForeground() <int GSetForeground () line:1548>

| +-XSetForeground ()

| +-fopen()

| +-fprintf ()
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151
152
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+-PSfindGC() <char *PSfindGC () line:1534>
| \-fprintf()
\-fclose()
+-GSetLineAttributes()
<int GSetLineAttributes () line:1608>
+-XSetLineAttributes ()
+-fprintf ()
+-fopen()
+-PSfindGC() <char *PSfindGC () line:1534> [see 120]
\-fclose()
+-GDrawLine() <int GDrawLine () line:1124>
+-XDrawLine ()
+-fopen()
+-fprintf ()
+-PSfindGC() <char *PSfindGC () line:1534> [see 120]
\-fclose()
+-GDrawRectangle() <int GDrawRectangle () line:1223>
+-XDrawRectangle ()
+-fopen()
+-fprintf ()
+-PSfindGC() <char *PSfindGC () line:1534> [see 120]
\-fclose()
+-writeControlTitle()
<void writeControlTitle () line:2483>
+-strlen()
+-XClearArea()
+-GSetForeground ()
| <int GSetForeground () line:1548> [see 116]
+-GDrawImageString()
| <int GDrawImageString () line:1059>
+-XDrawImageString ()
+-fopen()
+-fprintf ()
+-PSfindGC() <char *PSfindGC () line:1534> [see 120]
| \-fclose()
\-centerX() <int centerX () line:1686> [see 54]
+-strlen()
+-GDrawString() <int GDrawString () line:1310>
| +-XDrawString()
| +-fopen()
| +-fprintf ()
| +-PSfindGC() <char *PSfindGC () line:1534> [see 120]
| \-fclose()
+-centerX() <int centerX () line:1686> [see 54]
+-monoColor ()
+-GDrawLines() <int GDrawLines () line:1154>
+-XDrawLines ()
+-fopen()
+-fprintf ()
+-PSfindGC() <char *PSfindGC () line:1534> [see 120]
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166
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6}
5}
6}
6}
6}
6}
63}
5}

5}
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5}
63}
6}
6}

6}
7}

i85
6}

I8;

7}
6}

63}
6}
5}

6}
6}
63}
6}
5}

6}
6}
6}

6}
5}
43}
3}
2}

3}
3}
2}

\-fclose()
+-GSetBackground() <int GSetBackground () line:1578>
+-XSetBackground ()
+-fopen()
+-fprintf ()
+-PSfindGC() <char *PSfindGC () line:1534> [see 120]
\-fclose()
+-GDrawImageString()
| <int GDrawImageString () line:1059> [see 145]
+-centerY() <int centerY () line:1700> [see 59]
+-strcpy ()
+-GDrawPushButton() <int GDrawPushButton () line:1285>
+-strlen()
+-XClearArea()
+-GSetForeground ()
| <int GSetForeground () line:1548> [see 116]
+-GDraw3DButtonIn() <int GDraw3DButtonIn () line:1269>
| +-GDrawRectangle()
| | <int GDrawRectangle () line:1223> [see 135]
| \-GDrawLine() <int GDrawLine () line:1124> [see 129]
+-GDraw3DButtonQOut ()
| <int GDraw3DButtonOut () line:1254>
| +-GDrawRectangle ()
| | <int GDrawRectangle () line:1223> [see 135]
| \-GDrawLine() <int GDrawLine () line:1124> [see 129]
+-GDrawString()
| <int GDrawString () line:1310> [see 153]
+-centerX() <int centerX () line:1686> [see 54]
\-centerY() <int centerY () line:1700> [see 59]
+-makeMessageFromData()
| <void makeMessageFromData () line:2494>
| +-strcpy()
| +-sprintf ()
| +-centerX() <int centerX () line:1686> [see 54]
| \-centerY() <int centerY () line:1700> [see 59]
+-writeControlMessage ()
| <void writeControlMessage () line:2529>
| +-XGetWindowAttributes()
| +-strlen()
| +-GDrawImageString()
| | <int GDrawImageString () line:1059> [see 145]
| \-centerX() <int centerX () line:1686> [see 54]
\-XFlush()

\-XMapWindow ()
\-XSync ()
+-clearControlMessage ()
| <void clearControlMessage () line:2876>
| +-strcpy()
| \-XClearArea()
+-writeTitle() <void writeTitle () line:3984>
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| +-XGetWindowAttributes()
| +-GSetForeground()
| | <int GSetForeground () line:1548> [see 116]
| +-XClearWindow()
| +-strlen()
| +-GDrawImageString()
| | <int GDrawImageString () line:1059> [see 145]
| \-centerX() <int centerX () line:1686> [see 54]
+-XMapWindow ()
+-XSync ()
\-drawViewport ()
+-bsdSignal ()
+-goodbye () <void goodbye () line:3952>
+-fprintf ()
+-PSClose() <int PSClose () line:1673>
| +-free()
| \-unlink()
+-XFreeGC()
+-XFreeFont ()
+-XFreeColormap ()
+-check()
+-write()
+-close()
+-XCloseDisplay()
\-exit ()
\-processEvents() <void processEvents () line:3380>
+-ConnectionNumber ()
+-malloc()
+-fprintf ()
+-exitWithAck()
+-RootWindow ()
+-FD_ZERO()
+-FD_SET()
+-XEventsQueued ()
+-select ()
+-FD_ISSET()
+-XPending()
+-XNextEvent ()
+-goodby