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CHAPTER 1: The Basis SyStem

1.1 Environment Variables

Before using Basis, you should set some environment variables as follows.

« BASIS_ROOT should contain the name of the base of your Basis distribution, such as /usr/
local/basis.

«  MANPATH should contain a component $BASIS _ROOT/man.
« Your path should contain a component $BASIS _ROOT/bin.
« DISPLAY should contain the name of your X-Windows display.

« NCARG_PARAMETER_FILE should contain the name of the ncargparams file from your
NCAR 3.1 distribution, if you have it.

« NCARG_ROQOT should contain the name of the root directory of your NCAR 3.2 or later
distribution, if you have it and wish to use it in preference to a 3.1 distribution.

« gksdir should contain the library directory for ATC-GKS, if you have it.
Check with your System Manager for the exact specifications on your local systems.

1.2 Basis is Both a Program and a Development System

Basis is a system for developing interactive computer programs in Fortran, with some support
for C and C++ as well. Using Basis you can create a program that has a sophisticated programming
language as its user interface so that the user can set, calculate with, and plot, all the major variables
in the program. The program author writes only the scientific part of the program; Basis supplies
an environment in which to exercise that scientific programming which includes an interactive lan-
guage, an interpreter, graphics, terminal logs, error recovery, macros, saving and retrieving vari-
ables, formatted 1/0O, and on-line documentation.

basis is the name of the program which results from loading the Basis System with no at-
tached physics. Itis a useful program for interactive calculations and graphics. Authors create other
programs by specifying one or more packages of variables and modules to be loaded. A package
is specified using a Fortran source and a variable description file in which the user specifies the
common blocks to be used in the Fortran source and the functions or subroutines that are to be call-
able from the interactive language parser.

Basis programs arprogrammable applicationghat is, applications whose behavior can be
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greatly modified by their users. Basis also contains optional facilities to help authors do their jobs
more easily. A library of Basis packages is available that can be added to a program in a few sec-
onds. The progammable nature of the application simplifies testing and debugging.

The Basis Language includes variable and function declarations, graphics, several looping and
conditional control structures, array syntax, operators for matrix multiplication, dot product, trans-
pose, array or character concatenation, and a stream I/O facility. Data types include real, double,
integer, complex, logical, character, chameleon, and structure. There are more than 100 built-in
functions, including all the Fortran intrinsics.

Basis’ interaction with compiled routines is particularly powerful. When calling a compiled
routine from the interactive language, Basis verifies the number of arguments and coerces the types
of the actual arguments to match those expected by the function. A compiled function can also call
a user-defined function passing arguments through common.

1.3 About This Manual

This manual is part of a series of manuals documenting the Basis System. They are:

LI Running A Basis Program: A Tutorial For Beginners
« |l. Basis Language Reference Manual
 lll. EZN User Document

 |V. EZD Graphics Device Library
« V. Writing Basis Programs: A Manual For Program Authors

 VI. Basis Library Manual

The first three parts form a basic document set for a user of programs written with Basis. The
remainder form a document set for an author of such programs. Each of the utilities has a manual

page.
Basis is available on Cray machines under the UNICOS operating system and on SUN, HP,
SGI, and IBM workstations.

A great many people have helped create Basis and its documentation. The principal author is
Paul Dubois. Major contributors are Peter Willmann, Janet Takemoto, Susan Taylor, Bruce Lang-
don, Jim Crotinger, Sharon Wilson, Lee Busby, Yu-Hsing Chiu, Zane Motteler, Bert Still, Robyn
Allsman, Barbara Dubois, David Sinck, and Kelly Barrett. The authors of this manual stand as rep-
resentative of their efforts and those of a much larger number of minor contributors.

Send any comments about these documents to "support@icf.linl.gov" on the Internet or to
"support" on Lasnet.
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CHAPTER 2: Introduction to EZD

2.1  Functionalities of EZD

TheEZD package is a set of Fortran utilities for controlling graphical devices in programs that
use theNational Center of Atmospheric Research(NCAR)Graphics Library. Graphic devices
supported by the EZD depend on the underly@®@aphics Kernel System(GKS) A computer
system withAdvanced Technology Center(ATC) GKS the devices supported a@mputer
Graphic Metafile(CGM) files, PostScriptfiles, Xwindows, andTektronix Graphics terminals.

For the computer system that has only MEAR GKS, the NCAR CGM file is supported and
additionalXwindows is provided if NCAR3.2 or later version is used. (For CGM and PS we use
“file” or “device” interchangeably.) The EZD package also has subroutines to properly start and to
end the plots, to make a frame advance, to do graphics in quadrant mode, to set up color tables, to
write the log files, and to record the error log. The EZD package has stub subroetictesok
ezcdispwhich can be replaced by a customized function routines to perform actions when a frame
is advanced. A set of parameters are used in EZD to perform some specific controls such as the
maximum number of frames in a CGM file, Xwindow display location, problem name of a run etc.

A user may inquire the current settings of control parameters and set their valuéiNFEIDS

users, EZD also provides the setup utilities to speBifyid Security LevelandGive/KeepThese

setups will be used to generate prdpercommands to handle user’s output files.

2.2 Incorporating EZD in your program

The EZD package was designed that a client program does not need to have Basis to be loaded
to generate the executables. This reduces the size of the program and broadens its usability. But
because the lack of Basis support, it is necessary for the client program to call some initialization
programs when EZD is invoked. The client program also needs to call functional routines to prop-
erly close the files when the client program ready to stop the execution. It needs to provide some
additional functions to rendering the graphics and other related tasks. The client programs of the
EZD should load the librarlibezd.aduring the linking process. It is located fasr/local/
basis/bin/lib . You will also need to load with the appropriate NCAR and ATC libraries for
your site. Refer to Section 1.1 "Environment Variables" in Chapter 1 for the list of environment
variables needed.

Furthermore, additional libraries and include files need to be specified on the command line for
proper compilation of code calling EZD routines.

In the following descriptiondflags]  should be replaced with flags for the compiler that the
user desiressatc device libraries> with the desired ATC device libraries, arélle>
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with the file or files of appropriate type.
On a SUN4, this requires the following format during partial compilatioim ATC GKS:

f77 -c [flags] -Bdynamic -l/usr/local/gks4101 <file.f>
and during linking:

f77 [flags] -Bdynamic -L/usr/local/gks4101 \
<files.o0> /usr/local/basis/bin/lib/libezd.a \
-Incarg -Igksflb -Igkswiss -lgksgksm \

<atc device libraries> -Ilgksmsc -Incarv -Incarg_loc \
-1X11

On a Sund4, this requires the following format during partial compilatitrout ATC GKS:
f77 -c [flags] -Bdynamic <file.f>

and during linking:
f77 [flags] -Bdynamic <files.o> \
lusr/local/basis/bin/lib/libezd.a -Incarg \

-lgksflb -lIgkswiss -lgksgksm -Igksmsc -Incarv \
-Incarg_loc -IX11

On an HP700, this requires the following format during partial compilatitnATC GKS:
f77 -c [flags] -l/usr/local/gks4101 <file.f>

and during linking:
f77 [flags] -WI,-L/usr/local/gks4101 <files.o> \

lusr/local/basis/bin/libezd.a \

-Incarg -Igksflb -lgkswiss -Igksgksm \

<atc device libraries> -Igksmsc -Incarv -Incarg_loc \
-IX11 -Im -IBSD

Onan HP700, this requires the following format during partial compilatibhoutATC GKS.:
f77 -c [flags] <file.f>
and during linking:
77 [flags] <files.0> /usr/local/basis/bin/libezd.a \
-Incarg -Igksflb -Igkswiss -lgksgksm -lgksmsc \
-Incarv -Incarg_loc -Im -IBSD

The UNICOS versions of these commands are similar. Insteagdfocal/gks330 we
use/ustr/local/lib/ATC_GRAFPAK-GKS/gks330

2.3 Initialize EZD

Before invoking the functions of EZD, the client program should eatlinit  to initialize
the EZD. It sets the parameters to its proper values. The functions of EZD depend on these values
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to behave accordingly.

2.4  Setting Devices

In a computer system with onlMCAR GKS installed, a user can open CGM files to store
graphic output. Addtional device support for the Xwindows when NCAR3.2 or later version is
used. The CGM files created by the NCAR GKS are not standard CGM files. The NCAR CGM
files can be used as input to the NCAR graphic utilities suahcggn2cgmidt, ctransetc. For ex-
ample, the utilityncgm2cgniranslates a NCAR CGM file into a standard CGM fiiét lets you
view the NCAR CGM file interactively. Please refer to the NCAR manuals for details about its
graphic utilities. IfATC GKS is installed in the computer system, a user can open multiple devices
and direct the graphics output to different devices. One application of these capabilities is, for ex-
ample, auser can open several Xwindows at the same or different workstations, and display frames
in different windows for comparison.

The graphic devices have several statggened closed activeandinactive Before a device
can be used, it has to be opened, then activated. Only the active devices will receive graphic out-
puts. Before closing a device, the device needs to be deactivated.

The subroutineezcdodews the top layer of user interface to control the devices. The calling
sequence is:

call ezcdodev("device-arg","action-arg","modifier_arg")

The argumentlevice-argspecifies the device that client program intends to control. The pos-
sible values aregm, ps, win , tv , ortek . Herewin andtv are synonymous. The argument
action-argindicates the actions that the user wants to perform on the device specified. The actions
can beon, off , close,send andcolormap . The argumenmodifier-argis used to specify
additional properties of the device. The values@®r , mono, window name, and colormap
name

The underlying subroutines for the device controls are the subrowgroegmezcpsezcwin
andezctelcontrol theCGM, PostScriptfiles, theXwindow and theTektronix Graphic Termi-
nal respectively. The actioon opensa device if the device has not been opened anddbéwnates
the device. If the device already opened, the comnuandctivatest. It has no effect on the device
if it is currently active. The actiooff deactivatesan open device (but the linkage to the device
for controlling still exists). The actionlose deactivatesand therclosesthe device. Issuing the
commandglose or off to a non-existing device causes an error. The atemd sends the
current frameto the specified device. If the target device is a CGM or a PS file, the send action
turnson the device (even the device has not been opened be$ar], s a frame, and then turns
the deviceoff . If the target device is a Xwindow or a Tektronix graphic terminal, then the current
frame isresentto the device provided the target devicaiive The actioncolormap sets the
named colormap to the device. If the device does not exist at the time when colormap action was
invoked, the EZD creates the device and then set its colormap.

Due to the constraints of Xwindows driver, the colormap setting for Xwindows works differ-
ently than other devices. If ATC GKS is the underlying gks package, only the first window can
be set to the desired colormap and then all sebsequent windows will inherit the colormap set by it.
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if NCAR GKS is used, no colormap setting is implemented because the possible program crash
induced by setting the Xwindow colormap.

Themodifier-argis used to specify additional properties of the device. A user can use the mod-
ifier to override the default setting for the device. The command modiékrr , monooverrides
the default setting for CGM or PS files. CGM files default to “color” and PS files are default to
“mono”. One caution with the use of color PostScript file: if it is printed at a black and white print-
er, the color attribute of the graphics will be plotted in different line styles; as dotted or dashed lines
which may change the looks of the graphics without user’s intentionnidaéfier-argassociated
with colormap action is used to specify the name of the colormap. There are 18 colormaps to
choose from. The first 16 colormaps are namedidid." ", "idl2 ",...,"idl16 ". Those color-
maps defintions are borrowed fraL with its RGB(Red,Green,Blue) settings. The 17th color-
map is named asmiycolormap " for user defined colormap. A user specifiezcred ,
ezcgreen , andezcblue arrays of RGB values to be used in the colormap. The default color-
map which varies the color spectrum from blue to green to red. Any colormap name which does
not match above mentioned seventeen colormap names will result to use the default colormap. An
example to setup a colormap for the CGM file, cadzcdodev("cgm"”,"colo-
map","idI1") . Another usage of the command modifier is to name the Xwindow when it is
opened. The name of a window is used to identify it in future actions. As an exarafll&zc-
dodev("win","on","FirstWindow") opens an Xwindow in your default workstation and
names the windowFirstWindow . If multiple windows were usecgzcwinactivates onlyone
window. The latest window with actioon is theactivewindow. The activated window receives
graphic output. (If multiplelisplayswere used, you may have one active window in edisplay)
Because of this arrangement, a user can direct the graphic output to different windows in order to
view and to compare the graphic results interactively.

When a CGM or a PS device is opened, the file name will be determined by the file root name
“fnroot " parameter with extensiorcgm or.ps correspondingly. The default file root name is
"problem" . The subroutine@zccgmandezcpscheck (in the current directory) the existence of
specified files (either by the user or by the program defaults). If the file already exists, the subrou-
tine tries to append a sequential three digit number to the root name to make a new file name. This
avoids clobbering the existing files e.g. problem.001.cgm, problem.002.cgm etc. EZD will create
a CGM log file or a PS log file for each CGM/PS file created to record the frame count and all
graphic commands in each frame. The naming scheme for the log files is the same as for CGM or
PS files but with extensiocgmlog  or .pslog

2.5 Starting and Ending the plots

The subroutinegltstart andpltendare provided to properly open and close graphic device(s)
for receiving plot commands. They are argumentless routines.

call pltstart
call pltend
Thepltstart checks the existence of active devices. It does nothing if an active device already

exists. It opens a CGM file automatically if no active devices were found pltbadcloses all de-
vices and log filespltstart should be called before any plotting commands and the client program
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should callpltendto terminate graphics before program ends. Explicitly close device by calling
ezcdodewr implicitly by calling pltendis important to leave the device pmoper state For exam-

ple, if CGM file was not properly closed, it will cause commdpd to fail on the UNICOS sys-
tems.

2.6 Quadrant mode

EZD has utilities to control the plots muadrant modeMost quadrant routines have compan-
ion routines for inquiring the current settings.

The subroutineezcdquad(xmin,xmax,ymin,ymax) defines the quadrant reference
box. xmin, xmax ymin ymaxare reals in [0.,1.] as the bounding values of a rectangular region in
the frame which has the values (0.,1.,0.,1.). The default reference box of quadranwisollee
frame.

The routineezcidquad(vl,v2,v3,v4) returns the current boundary of the quadrant ref-
erence box.

The quadrants are defined in a customary waypisgcting both the length and the width of
the reference box. The quadrant 1 is the upper-left quarter. The quadrant 2 is the upper-right quar-
ter. The quadrant 3 is the lower-left quarter and the quadrant 4 is the lower-right quarter.

Thesubroutine ezcquad(n) where n is one of the following integers: 1, 2, 3, 4, 12, 13,
24, 34, and 1234 defines a combination of quadrants represented by each digit. For ezalinple,
ezcquad(12) defines the region combined with quadrant 1 and 2 to draw the graphic output.
call ezcquad(1234) is the same as the original whole reference box.

Another example, after calleezddquad(0.0,0.5,0.5,1.0) , then the call toezc-
guad(1l) would set the first quadrant of now just defined reference box, i.e. the most upper left
one-sixteenth of the original frame for plotting graphics.

ezcsquad(xmin,xmax,ymin,ymax) allows a user to set an arbitrary rectangular portion
of thewholeframe bounded by the specified arguments to plot the graphics. The comgabion
routine ezciquad(vl,v2,v3,v4) can be used to inquire the current quadrant boundary.
The call tosubroutine ezcrquad will restore the reference box defined bycdquadas the
plot region.

2.7 Frame Advance

The frame advance logic is complicated because of the need to lag the actual frame advance
for interactive window use and the need to handle quadrant/non- quadrant graphics. The action rou-
tine ezcfradwdoes the frame advance if the flagcxrhas been set to 1 (i.e. YES). The routese-
ngdisplays the current picture by calliegcshowdvhich callsezcdispto flush out the graphic con-
tents and callgezcfradvo advance the frame if needed. Téwecdisplo flush out the graphic con-
tents is a dummy routine in the EZD and need be supplied by the client program. For each new
frame, the client program should caltcnfwhich sets the flagzcxrnto 1 and callezcng After the
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frame advancedzcnfresets the flagzcxnto 0 and gets it ready for the next event.

2.8 Error Logging

Error logging facility in the EZD library is performed through tlezcerror subroutine.
ezcerror("msg",level) accepts a quoted string and an integer error severity level as its ar-
guments. The subroutine writes the string tostendard error file . Three levelsof error severity
are defined as follows: level one is a commentary, level two is a minor abnormality, the program
continues to execute, level three is a fatal error, and it calls the user defined error leaedier
(the client program may wish to provide this) to manage alternative actions response to the sever
errors.

When a user calls this routine to record the error message, he/she also needs to determine the
severity of the error and assign the severity level accordingly.

2.9 Color Table

ezcoltb(indlo,indhi,red,green,blue) defines color tables

for all active devicesindlo is the integer fotower boundof color indices, andhdhi is theupper
boundof color indices, anded, green, bluare arrays of fractions of full intensity of red, green,
and blue color range in [0., 1.]. With a user defined color table, applications may use special colors
to convey some physics quantities such as color cells.

2.10 Set a Predefined Colormap/Color Table

ezcdodev("device-type","colormap”,"colormap-name")

The routineezcdodev can be used to setup a special colormap for a device. Ifthe device does
not exist (i.e. has not beapened ) at the time of the subroutine call, th&zD will openthe de-
vice, activiatethe device and thesetup the requested colormaff the device already exits, then
colormap igesetand therreturnedto itsoriginal state(e.g. active, inactive) just before trezc-
dodev was invoked. There are sixteen predefined colormaps naidiéd ™,"idI2 “,....,"idl16 "
which are borrowed form th®®L ’s colormap definitions. Theidll " colormap is thegreyscale
colormap, so the user may usgréyscale " as the colormap name. Th&ll2 " has alias
"bluescale ", but some idl colormaps have no proper aliases. The seventeenth colormap named
"mycolormap ", is defined by the user’s specifications to the arraysaafred , ezcgreen , and
ezcblue for its RGB values. Any other name used for colormap will result to use the default
colormap, which is a colormap varies the color spectrum from blue to green to red.

Some exceptions when Xwindow and postscript files are involved. The color postscript file
and mono postscript file can not switch from one to another. Only color postscript file can change
its colormap. The Xwindow device driver from ATC allows tlirest Xwindow to set its colormap
first time when it is brought up then the subsequent Xwindows will share the same colormap. For
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a single Xwindow to change its colormap, the EZD actually closes the window then opens it again
with the new colormap. The NCAR Xwindow driver currently will cause the application program
to crash if change colormap is attempted. So EZD will not allow any colormap setting for Xwin-
dows in the applications without ATC GKS.

2.11 Box, Security Level, and Give/Keep

For the programs run on théNICOS systems akivermore Computer Center, it is required
to specify aBoxid, Security LevehndGive/Keepfor the output. The subroutinezcdoboxezc-
dolev, andezcdoglare provided to set them up. The calling sequence for these routines is

call ezcdoxxx("string") where xxx=box, lev, or gk

The argument is a string or a variable with string valeecdoboxaccepts a three character
string as the argument. The first character is an alphabet among a-z and A-Z, then followed by two
alphanumeric characterszcdolevaccepts the argument with the possible valuasnad , UNCL,
pard , PARDcrd ,CRDsrd , SRD or numerical charactefls 2, 4, and5 which corresponding
to unclassifiedpard, crd andsrd. The argument foezcdogkakes eithegive or keep . It de-
faults tokeep if not explicitly specified.

When the CGM file closes, the above setups will be used to send a gpspecommand to
the UNICOS operation system to produce fiche. For example, say the Boxid=u51, Severity Lev-
el=pard and Give/Keep=keep, the EZD will issue the following command string:

Ipr -P105 -Bu51 -Spard problem005.cgm

when the CGM file problem005.cgm is closed. A default jobname same as the CGM file name is
also provided to thipr command to print it on the fiche.

2.12 Stub Routine - ezchook

A stub routine nameezchooks called by thezcfradvsubroutine with syntax

call ezchook("stringl","string2").

Theezcntcallsezcfradwo advance a frame. A user can substitute this stub roatinkookvith
his/her own subroutine to perform customized tasks when each frame advances.
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2.13 Access to Parameters - ezcseti, ezcsetr, ezcsetc, ezcgeti,
ezcgetr, ezcgetc

A set of parameters in the EZD package provides special controls to the graphic devices such
as maximum number of frames in a CGM file, the Xwindow display workstation other than the
default environment variable setup, the root name of the problem etc. Six roeticestiezcsety
and ezcsetare used to set integer, real, character parameters correspondingly. The subroutine
ezcgetiezcgetr, andezcgetare used to inquire and to retreive the current value of a parameter.
To access aarray parameterthe user needs to specify thelexof the array element by calling
call ezcseti("ezcpidx",ivalue) before the call for “set” or “get” the parameter.

The arguments to these subroutines all have the same format,
call ezcsetx("parameter-name”,parameter-value), where x=i,r,c

call ezcgetx("parameter-name",parameter-variable), where x=i,r,c

the first argument contains the name of the parameter variable enclosed by double quotes, the sec-
ond argument is the value you want to set for the parameter or the variable to receive the value of

the parameter.

If the user gives a non-existing parameter to the subroutine (including misspelled name), the
subroutine produces an error message and then exit. The client program needs to define an error
handler to respond this situation.

Following is a list of control parameters, their function and default value:

brief
name Descriptions default value
ezccgmce maximum number of frames in a CGM filg 242
ezcpsc maximum number of frames in a PS file 242
ezcdisp string to specify Xwindow display yourhost:0.0
ezcwinsz string to specify size of Xwindow -dx -dy -u
ezcwinlb string to name an Xwindow blank string
numcol number of color indices in a color table 192
fnroot fr_<|)ot name used for the CGM/PS files and Ipfproblem"

iles

debcolr debugging flag for color problems 0
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CHAPTER 3: List of Subroutines

This chapter contains a list of subroutines and their arguments. The subroutines are sorted by
name. A brief description of each routine is also attached.
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3.1 ezcapsfx

Calling Sequence

subroutine ezcapsfx(namer,ftype,fnsfx,fname,succ)

Description

Append suffix to a given file root name. This routine is callecelzgwin andezcps to open
a file with unique name.

Arguments
namer character*(80), the file root name
ftype character*(16), the file type, e.g. cgm, cgmlog, ps, pslog
fnsfx integer, the file name suffix as integer
fname character*(80), returned unique file name
succ logical, success flag of the subroutine process
Procedure

Append the fnsfx to namer if fnsfx is less than 999, otherwise change fnsfx to 1 and extend the
file root name with ending “.” then append the new fnsfx. If the extension of the root name failed,
the return flag succ is set to false.
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3.2 ezccgm

Calling Sequence

subroutine ezccgm(iflag,istring)

Description
Control the CGM devices. This is an underlying subroutine callexxrbgodev

Arguments
iflag character*(*),action-command-string, the possible values
areon, off ,send orclose .
istring character*(*), command-modifier-string, the possible val-
ues arecolor , mono.
Procedure

For the action command “on”:

Open and activate a CGM device if no existing CGM device. Assign a proper file name for the
CGM file, and open a CGM log file if it does not exist. Activate a CGM device if it has been de-
activated. No action if an active CGM file exists.

For the action command “off”:
Deactivate the current active CGM device. No action if no active CGM device.
For the action command “send”:

Turn the CGM device “on”, “send” a frame, then turn the CGM device “off” (“send” implies
“on” so it may open (i.e. create) a CGM file)

For the action command “close™:

Deactivate and then close the CGM file. If the client program runs on UNICOS at LC, proper
Ipr command will be send to the operating system to generate fiche from the close CGM file.

The command-modifier “color”, “mono” specifies the CGM file color.
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3.3 ezccidx

Calling Sequence

subroutine ezccidx(iws,iwstype)

Description

Initialize the color indices table, define foreground and background colors, define a set of
named colors with special indices.

Arguments
WS integer, the workstation id associated to this special color
table
iwstype integer, the type of this workstation
Procedure

Define the color index 0 and color index 1 with RGB values. The color index 0 is the back-
ground color and the color index 1 is the foreground color. The subroutine sets “black” as the back-
ground and “white” as the foreground if the variablgkcol has value 0 and reverse the setting
if bakcol has value 1. Other color indices and associated RGB values are defined in the process.
This setting is closely coupled &zcctoi  subroutine call. The color index returneddscctoi
by the giving color name has the RGB value defined in this subroutine.
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3.4 ezcclear

Calling Sequence

subroutine ezcclear

Description

A dummy routine called by ezcnf. The original usage is to clear the attribute settings. Since this
routine is called by every frame advance, it is user replaceable to do some customized tasks.

Arguments

none

Procedure

none
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3.5 ezccoltb

Calling Sequence

subroutine ezccoltb(indlo,indhi,red,green,blue)

Description

Set a set of color indices with the given RGB values.

Arguments
indlo integer, lower bound of the color indices
indhi integer, higher bound of the color indices
red, green, blue —real(indhi-indlo+1), arrays of reals in [O.,
1.] of fractions of full intensity of the red, green, blue col-
ors.
Procedure

Set the color table with indices vary from indlo to indhi. Each index associates a color defined
by the corresponding indexed array element of red, green, and blue.
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3.6 ezcctoi

Calling Sequence

subroutine ezcctoi(colorname)

Description

Based on the given colorname returns the corresponding color index in the color table.

Arguments

colorname character*(32), colorname string

Procedure

Search the colorname array for the given colorname. If a name matched, returns the index in
the colorname array. If no name is matched, returns the index 1.
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3.7 ezcdodev

Calling Sequence

subroutine ezcdodev(devtype,argl,arg2)

Description

A top layer user interface routine to control the graphics devices. This subroutine redirects de-
vice control commands to the specific device control routine sudzasin , ezcps , ezccgm

etc.

Arguments
devtype

argl

arg2

Procedure

character*(*), the device type that will receive the control
commands, the possible values egen, ps, win , tv , and
tek .

character*(*), the action-command-string, the valid com-
mands aren, off , send orclose

character*(*), the command-modifier-string, the possible
values arenono, color or awindow nameWhen the de-
vice is acgmor aps user can specify color options for the
device. Thecgmis default to “color” and thesis default

to “mono”. When the device iswain, this command-mod-
ifier-string can be used to set the window name.

Based on the given device type, this subroutine redirects the command and its modifier to call
the subroutine that handles this special device. For example,

call ezcdodev("cgm","on","color")
will call the underlying subroutine@zccgm(“on","color") to carry out its command.

18
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3.8 ezcsquad

Calling Sequence

subroutine ezcsquad(vl,v2,v3,v4)

Description

Set a rectangular portion of the frame to plot the graphics, frame size will not be changed. (vs.
ezcframewhich resets the frame boundary)

Arguments
vl,v2 ,v3 ,v4 real(Size4), the xmin, xmax, ymin, ymax values in [0., 1.]
of the rectangular region of the frame
Procedure

This routine callezcng to handle frame advance and flush out graphic contents if necessary.
After the call toezcng , it sets the portion of frame as defined by, v2, v3, v4 to output the
graphics.
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3.9 ezciguad

Calling Sequence

subroutine ezciquad(vl,v2,v3,v4)

Description

Inquire the current quadrant boundaries.

Arguments
vl,v2,v3,v4 real(Size4), the xmin, xmax, ymin, ymax values in [0., 1.]
of the rectangular region of the frame set by the last call to
ezcsquad.
Procedure

Retrieve the boundary values from the common block.
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3.10 ezcquad

Calling Sequence

subroutine ezcquad(iquad)

Description

Based on the reference box for quadrants, ezcquad(iquad) will set plotting quadrant to the com-
binations of customary quadrants 1, 2, 3, 4 start from the upper-left corner, upper-right corner, low-
er-left corner and lower-right corner.

Arguments
iquad integer, one of the following values 1, 2, 3, 4, 12, 13, 24,
34, and 1234
Procedure

This is a short cut to define plotting quadrant to one of the customary quadrant or a combination
of customary quadrants by calliegcsquad with proper xmin, xmax, ymin and ymax.
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3.11 ezcdquad

Calling Sequence

entry ezcdquad(vl,v2,v3,v4)

Description

Change the default reference box for quadrants to (v1, v2, v3, v4)

Arguments
vli,v2 ,v3 ,v4 real(Size4), xmin, xmax, ymin, ymax values in [0., 1.] with
respect to the full frame
Procedure

Set boundary limits to v1, v2, v3, v4 and call NCAR “set routine”
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3.12 ezcidquad

Calling Sequence

entry ezcidquad(vl,v2,v3,v4)

Description

Inquire the default reference box for quadrants.

Arguments

vl,v2,v3, v4-real(Sized), xmin, xmax, ymin, ymax values in [0., 1.] respect to
the full frame

Procedure

Retrieve the values stored in the common block for reference box for quadrants.
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3.13 ezcrquad

Calling Sequence

entry ezcrquad

Description

Restore quadrant to the default reference box for quadrants. Refer to ezcdquad

Arguments

none

Procedure

Reset the view port to the last defined reference box for quadrants and set up linear ndc trans-
formation into viewport by calling NCAR “set routine”

24 February 11, 1999 EZD User Manual



3.14 ezcdie

Calling Sequence

subroutine ezcdie

Description

This is a routine called by EZD routines when abnormal conditions are encountered. This rou-
tine raises signal SIGUSR1. The client program should provide alternative actions when the signal
is received. Hence this is the interface for the client program exception handler.

Arguments

none

Procedure

Raise the signal SIGUSR1 by calling C routiaese
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3.15 ezcdispl

Calling Sequence

subroutine ezcdispl

Description

This is a stub routine that the client program should replace with its real procedure to flush out
the graphic contents. The routine is callecebgfradv  which in turn is call byezcnf .

Arguments

none

Procedure

A dummy routine as a place holder. Itis called for each frame advance. The user may substitute
it with special task routine such as display the graphic contents, write a log entry etc.
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3.16 ezcdobox

Calling Sequence

subroutine ezcdobox(boxid)

Description
Defines the Boxid for the LC UNICOS user to receive output.

Arguments
boxid character*(3), three character string to identify the boxid,
first character is an alphabet in a-z,A-Z, and the last two
characters are two alphanumeric characters.
Procedure

The routine checks the legality of the input string and write it to a common block holding this
value. ezccgm will grab this string value from the common block to issue phppecommand to
the operating system.
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3.17 ezcdogk

Calling Sequence

subroutine ezcdogk(gkstring)

Description

Defines the GIVE/KEEP flag for the LC UNICOS user to allow disposal of the CGM files after
fiche output is generated.

Arguments
gkstring character*(*), character string to set the GIVE/KEEP flag
to “give” “givekeep” or “keep”
Procedure

The routine verifies the input string and write it to a common block holding this value. ezccgm
will grab this string value from the common block to issue proper Ipr command to the operating
system. The default value is “keep”.

28 February 11, 1999 EZD User Manual



3.18 ezcdolev

Calling Sequence

subroutine ezcdolev(lvstring)

Description
Defines the Security Level for the output for LC UNICOS users.

Arguments
Ivstring character*(6), character string to identify the security lev-
el, they are “uncl”/ “UNCL", “pard’/“PARD”, “crd”/
“CRD”, “srd”/“SRD” or “1”, “2”, “4”, “5” corresponding-
ly.
Procedure

The routine verifies the input string associates with its boxid (for classified output to a proper
box) and write it to a common block holding this value. ezccgm will grab this string value from the
common block to issue propr command to the operating system.
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3.19 ezcerror

Calling Sequence

subroutine ezcerror(msg,sevlev)

Description

The routine records the error message to STDERR and calls ezcdie to send signal if fatal error
occurs.

Arguments
msg character*(120), error message
sevlev integer, error severity level, level 1= comment, level 2=
minor abnormality, level 3= fatal error
Procedure

Copy the error message to the STDERR file and call ezcdie if sevlev = 3. You may work to
replace ezcdie or supply a signal handler for the signal raised by it. See ezcdie.
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3.20 ezcfradv

Calling Sequence

subroutine ezcfradv(note)

Description

Perform frame advance if the flagcxn has been set to 1.

Arguments

note character*(*), string input to the stub routieechook .

Procedure

The routine checks the value ezcxn then either do frame advance or just return to the call-
ing program. Before exittinggzcfradv  callsezchook with “note” as the second argument.
The user can defirezchook to perform customized tasks.
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3.21 ezcgetcl

Calling Sequence

subroutine ezcgetcl(w)

Description

This routine returns the index of last non-blank characters in the given string w.

Arguments
w character*(*), string needs to determine the index of last
non-blank character.
Procedure

Finds the rightmost occurrence of non-blank character.
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3.22 ezchook

Calling Sequence

subroutine ezchook(msgl,msg2)

Description

This is a stub routine to be replaced by a true function routine supplied by the client program
when each frame advances.

Arguments
msgl, msg2 character*(*), strings used to pass the arguments to the true
function routine.
Procedure

A stub routine.
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3.23 ezcnf

Calling Sequence

subroutine ezcnf()

Description

Makes a frame advance.

Arguments

none

Procedure

Theezenf routine callsezeng to do frame advance if the external flagcxn has the value
1. It also clears the flagzcxn and restore the fulieference boxor quadrants as the plotting area.
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3.24 ezcnq

Calling Sequence

subroutine ezcnq()

Description

Does actual call to do frame advance if not in theadrant modelt also displays the graphic
contents by callingzcshowf . (ezcshowf in turn callsezcdispl to do the display business.
In EZD, theezcdispl  routine is a dummy routine as a place holder. The client program of EZD
has to provide a true function routine for displaying the graphic contents.)

Arguments

none

Procedure

callezcshowf todisplay the graphic contents. caficclear to clear the collection. In EZD
ezcclear is a stub routine that the client program can replace it for real task. It will stay in the
current quadranwhen inquadrant mode
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3.25 ezcps

Calling Sequence

subroutine ezcps(iflag,istring)

Description

Controls the PS devices. It is one of the underlying action routinezdédodev .

Arguments
iflag character*(*), action-command-string, the possible values
areon, off ,send orclose .
istring character*(*), command-modifier-string, the possible val-
ues arenono, color
Procedure

For the action command “on”:

Open and activate a PS device if no existing PS device. Assign a proper file name for the PS
file, and open a PS log file if it does not exist. Activate a PS device if it has been deactivated. No
action if an active PS file exists.

For the action command “off”:
Deactivate the current active PS device. No action if no active PS device.
For the action command “send”:

Turn the PS device “on” send a frame, then turn the PS device “off” (“send” implies “on” so it
may open(i.e. create) a PS file)

For the action command “close™:
Deactivate and then close the PS file.

The command-modifier “color”, “mono” specifies the PS file color. The PS file has default
“mono” for its color specification.
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3.26 ezcsetbb

Calling Sequence

subroutine ezcsetbb()

Description

This subroutine sets the background color to black(default).

Arguments

none

Procedure

The routine sets thigakcol value to O, therzccidx  based on this value to set background
color to black. The client program should call this routine just before opening the device which will
have the desired background color. (Currently this feature has been disabled due to the color table
problems in the Xwindow driver)
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3.27 ezcsetbw

Calling Sequence

subroutine ezcsetbw()

Description

This subroutine sets the background color to white.

Arguments

none

Procedure

The routine sets thigakcol value to 1, themzccidx based on this value to set background
color to white. The client program should call this routine just before opening the device which
will have the desired background color. (Currently this feature has been disabled due to the color
table problems in the Xwindow driver)
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3.28 ezcshowf

Calling Sequence

subroutine ezcshowf

Description

Display the current picture and set a new frame if not in quadrant mode.

Arguments

none

Procedure

The routine checks for the plotting mode first. If it is in quadrant mode then no frame advance,
i.e. does not clean the frame so the previous picture on the frame remains. If it is not in quadrant
mode, then frame is advanced. It is then plot the graphics to the frame by calidgspl . In
the EZD, thisezcdispl is just a stub routine which the client program should replace it by a
true action routine.
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3.29 ezcshowg

Calling Sequence

subroutine ezcshowg

Description

Invoking graphic display routinezcshowf . In EZD, itis adummy routine as a space holder.

Arguments

none

Procedure

Invokesezcshowf to display the graphics contents. In EZD, itis a dummy routine and should
be replaced by a true display action routine or invadasshowf to indirectly display the graphic
contents. The command “send” depends on this routine to flush a frameful graphics to the desig-

nated device. (e.gall ezcdodev("cgm”,

send","color") )
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3.30 ezctek

Calling Sequence

subroutine ezctek(iflag,istring)

Description

Controls the Tektronix graphic terminal devices.

Arguments
iflag character*(*), action-command-string, the possible values
areon, off ,send orclose .
istring character*(*), command-modifier-string, has not been
used by this special device. (Keep the argument just for
consistency with other devices.)
Procedure

For the action command “on™:

Open and activate a Tektronix graphic terminal device if no existing Tektronix graphic termi-
nal device. Activate a Tektronix graphic terminal device if it has been deactivated. No action if an
active Tektronix graphic terminal exists.

For the action command “off”:

Deactivate the current active Tektronix graphic terminal device. No action if no active Tektron-
ix graphic terminal device.

For the action command “send”:

Turn the Tektronix graphic terminal device “on” send a frame, then turn the Tektronix graphic
terminal device “off”

For the action command “close”:
Deactivate and then close the Tektronix graphic terminal.
The command-modifier is not used for the Tektronix graphic terminal.
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3.31 ezcwin

Calling Sequence

subroutine ezcwin(iflag,istring)

Description

Controls the Xwindow devices.

Arguments
iflag character*(*), action-command-string, the possible values
areon, off ,send, orclose .
istring character*(*), command-modifier-string, a window name
string
Procedure

The command-modifier istring provides the window name as the way to identify the recipient
of the action-command.

For the action command “on™:

Open and activate an Xwindow device with the given window name if no existing Xwindow
device with the same name. This will deactivate other active windows in the same display.

Activate an Xwindow device if the named window was created before and has been deactivat-
ed. No action if the named Xwindow already active.

For the action command “off”:

Deactivate the named Xwindow device. No action if the named Xwindow is not active. Itis an
error try to “off” no existing Xwindow. (e.g. no window with the given name hence can not be
“off"ed.)

For the action command “send”:
Send a frame to the active Xwindow.
For the action command “close”:

Deactivate and then close the named Xwindow. It is an error to try to “close” a non-existing
Xwindow.

If there is only one window, by default it receives the action command.
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