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Abstract

We present a set of utilities for easier programming in Lisp-Stat.

18



July 1, 1998 utility. nw

1 Copyright

We begin with our usual copyright.

(Copyright 3)= 4

Defines:

$Revision: 1.1 $ of $Date: 1998/05/07 23:57:07 $
Copyright (C 1994, 1995, 1998. Doss and Narasi mhan

Hani J. Doss (doss@t at. ohi o-state.edu) and
B. Narasi mhan (naras@t at. st anf ord. edu)

This programis free software; you can redistribute it and/or nodify
it under the terns of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any l|later version.

This programis distributed in the hope that it will be useful,
but W THOUT ANY WARRANTY; wi thout even the inplied warranty of
MERCHANTABI LI TY or FI TNESS FOR A PARTI CULAR PURPCSE. See the
GNU General Public License for nore details.

You shoul d have received a copy of the GNU General Public License
along with this program if not, wite to the Free Software
Foundation, Inc., 675 Mass Ave, Canbridge, MA 02139, USA

copyri ght, never used.
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2 Introduction

This section deals with code that we have found to be generally useful in writing Li sp- St at software. This suite of
utility functionsisimplemented as a stand-alone Li sp- St at package.

(Utility Package 4)=
{Copyright 3)
(def package "UTILITY" (:use "XLISP"))
(i n-package "UTILITY")
(inport ' (user::conbine))
Modifications to System 5a)
The arrange function 9)
The ok-or-abort-dial og function 10a)
The get-a-string-dial og function 10b)
The get-nonempty-string-dial og function 11a)
The get-a-value-dial og function 11b)
The get-nonnil-value-dial og function 12a)
The get-tested-val ue-function 12b)
The get-yes-no-list function 13a)
The convert-to-numbersfunction 13o)
The some-files-dont-exist function 14a)
The coerce-to-layout-of function 14b)
The strcat function 15a)
The definedp function 15b)
The ask-user-for-value function 15c)
The make-sliders function 16)
(export

P e P e

"(val ue-itemproto
arrange
ok-or-abort-dial og
get-a-string-dial og
get - nonenpty-string-dial og
get - a-val ue-di al og
get - nonni | - val ue-di al og
get -t est ed- val ue-di al og
get-yes-no-1li st
convert-to-nunbers
some-fil es-dont - exi st
coerce-to-I| ayout - of
strcat
definedp
ask-user-for-val ue
nmodi fi ed- boxpl ot
make- sli ders))

(provide "utility")

Uses arrange 9, ask- user - for-val ue 15c, coerce-to-1 ayout - of 14b, convert -t o- nunmbers 13b,
def i nedp 15b, get - a- stri ng-di al og 10b, get - a- val ue- di al og 11b, get - nonenpt y- st ri ng-di al og 11a,
get - nonni | -val ue-di al og 12a, get -t est ed- val ue-di al og 12b, get - yes-no- | i st 13a nmake-sl i ders 16,
ok-or-abort-di al og 10a sone-fi | es-dont - exi st 14a strcat 15a andval ue-it em pr ot o 6c¢.
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To use some functions, changes have to be made to the Li sp- St at system objects. So we begin with those
changes.

3 MaodificationstotheLi sp- St at System Objects

In this section, we deal with some modifications to the Li sp- St at system. The modifications are mostly to the
diaog items provided inthe Li sp- St at system. For example, a: wi dt h method fort ext - i t em pr ot 0 makes
it very easy to produce better looking dialogs. So here we go.

(Modifications to System 5a)= o)
{The :width method for text-item-proto 5sb)
(The :width method for button-item-proto sc)
(The :width method for interval-scroll-item-proto 5d)
(The :value method for interval-scroll-item-proto 6a)
{The value-item object 6b)
(The :display-value method for interval-scroll-item-proto 7c)
(The :value-item method for interval-scroll-item-proto 8)

3.1 The: w dt h Method for t ext-item proto

(The :width method for text-item-proto sb)= (58)
(defnmeth text-itemproto :w dth (&optional wi dth)
(if width

(let ((sz (slot-value "size)))
(setf (slot-value "size) (list width (select sz 1))))
(select (slot-value 'size) 0)))

Defines:
;Wi dt h, used in chunk 16.

3.2 The:w dt h Method for button-item proto

(The :width method for button-item-proto 5c)= (58)
(defneth button-itemproto :width (&optional w dth)
(if width

(let ((sz (slot-value "size)))
(setf (slot-value "size) (list width (select sz 1))))
(select (slot-value 'size) 0)))

Defines:
;Wi dt h, used in chunk 16.

3.3 The:w dt h Method for i nterval -scroll-itemproto

(The :width method for interval-scroll-item-proto sd)= (5a)
(defneth interval -scroll-itemproto :wi dth (&optional wi dth)
(if width

(let ((sz (slot-value 'size)))
(setf (slot-value "size) (list width (select sz 1))))
(select (slot-value 'size) 0)))

Defines:
:wi dt h, used in chunk 16.
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34 The:val ue Method for i nterval -scroll-itemproto
6a (The :value method for interval-scroll-item-proto 6a)= (58)
(defneth interval -scroll-itemproto :value (&optional (val nil set))

(let ((interval (slot-value '"xlisp::interval))
(num points (slot-value 'xlisp::numpoints)))
(if set
(let* ((mMn (elt interval 0))
(max (elt interval 1))
(val (if (= min max)
0
(floor (* (1- numpoints) (/ (- val min) (- max nmin)))))))
(call - next-nmet hod val)
(send sel f :display-val ue)
(send self :user-action)))
(let ((mn (elt interval 0))
(max (elt interval 1)))
(+ min (* (/ (call-next-nethod) (max 1 (1- num points)))
(- max mn))))))
Defines:

: val ue, used in chunks 7c, 8, and 13a.
Uses: di spl ay- val ue 7c.

3.5 TheValueltem Object

This object is a descendant of t ext -item prot o. Its main purpose is to allow for formatted printing of slider
valuesinat ext - i t em It can be used in exactly the same manner asat ext - i t emand behaveslikeat ext -it em
when aformat is not specified.

6b (The value-item object 6b)= (5a)
{The value-item object prototype éc)
{The :isnew method for value-item 7a)
{The :format method for value-item 7b)

3.5.0.1 TheValueltem Object Prototype

6c (The value-item object prototype 6c)= (6b)
(defproto value-itemproto ' (fornmat)
() text-itemproto
"Adialog itemfor formatted displaying of values of slider stops.")
(export ’'val ue-itentproto)

Defines:
val ue-item prot o, usedinchunks4, 7, and 16.
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3.5.0.1.1 The:i snewMethod for Value ltem

7a (The :isnew method for value-item7a)= (6b)

(defnmeth value-itemproto :isnew (string & est args &ey (format "7g"))
"Met hod args: (string & est args &ey (format 7Q))

Creates an instance of value-itemproto; format is used for formatted

printing. It can be a format string or a list of two nunbers. In the

| atter case, variable format printing is assuned using “v,vf."
(setf (slot-value 'format) format)
(apply # call-next-method string args))

Defines:

;i snew, never used.
Usesval ue-item proto6c.

3.5.0.1.2 The: f or mat Method for Value ltem

7b (The :format method for value-item 7b)= (6b)

(defnmeth value-itemproto :format (&optional format)

"Met hod args: (&optional format)
Sets or retrieves the format, which should be a format string or a
list of 2 nunmbers for “v, vf printing."

(if format

(setf (slot-value 'format) format)
(slot-value "format)))

Defines:
: f or mat , used in chunks 7c and 16.
Usesval ue-item proto6c.

4 The: di spl ay-val ue method for i nt erval -scrol |l -item proto
We must also modify the : di spl ay- val ue method of i nt erval -scrol | -item proto to use formatted
printing. Note how we have to access the internal symbols of the x| i sp package.
7c (The :display-value method for interval-scroll-item-proto 7c)= (59)
(defnmeth interval -scroll-itemproto :display-value ()

(when (slot-value 'xlisp::value-text-itemn
(let* ((v-item(slot-value 'xlisp::value-text-itemn)
(format (send v-item:format))
(val ue (send self :value)))
(if (listp format)
(send v-item:text
(format nil v, vi"
(select fornmat 0) (select format 1) val ue))
(send v-item:text (format nil format value))))))

Defines:
. di spl ay- val ue, usedin chunk 6a.
Uses: format 7band: val ue 6a
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5 The:val ue-itemmethod fori nterval -scroll-item
Again, for same reasons as above, we have to modify the: val ue-it em
nmet hod for [[interval-scroll-item
(The :value-item method for interval-scroll-item-proto 8)= (5a)
(defnmeth interval -scroll-itemproto :value-item ()
(slot-value "xlisp::value-text-itenj)
Defines:

:val ue-i t em never used.
Uses: val ue 6a
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6 Utility Functions

And here are the utility functions.

6.1 Thearrange function

Thefunctionar range issimilartospl i t-1i st. It takesalist and chopsit up into sublists. If r ows is specified,
returnsalist of length r ows. If col s isspecified, returnsalist of lists, each of whichisof length col s. If neither is
specified, it assumescol s = |/n] wheren isthe length of thelist.

(The arrange function 9)= (4
(defun arrange (list &ey rows cols)
"Method args: (list &ey rows cols)
Chops up a list into sublists of rows itens each and
returns a list of lists. If rows is not given, it is
floor of sqrt of length of list. Rows need not divide list length!"
(let ((n (length list)))
(cond
(rows
(unless (>= n rows)
(error "nunber of itens |ess than nunber of rows"))
(rmul tiple-value-bind (g rem (floor n rows)
(if (=rem0Q)
(mapcar # (lanbda(x) (select list (+ x (* rows (iseq q)))))
(iseq rows))
(append
(mapcar # (|l anbda(x) (select list (+ x (* rows (iseq (1+ q))))))
(iseq rem)
(mapcar # (lanbda(x) (select list (+ x (* rows (iseq q)))))
(iseq rem(1- rows)))))))
(t
(unless cols (setf cols (floor (sqgrt n))))
(unl ess (>= n cols)
(error "nunber of itenms |ess than nunber of cols"))
(let* ((q (floor n cols))
(product (* cols Qq)))
(if (= product n)
(split-list list cols)
(append
(split-list (select list (iseq product)) cols)
(list (select list (+ product (iseq (- n product))))))))))))

Defines:
ar r ange, used in chunks 4 and 13a.
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6.2 Theok- or-abort-di al ogfunction

This function prompts the user with a string in adialog. Both an OK button and a Abor t button are displayed so that
the user can get back to the top level.

10a (The ok-or-abort-dialog function 10a)= (4
(defun ok-or-abort-dialog (string)
"Args: string.
Prompts the user with a string in a dialog."
(let ((text (send text-itemproto :new string))
(ok (send nodal -button-proto : new "CK"))
(abort (send nodal -button-proto : new "Abort"
saction # top-level)))
(send (send nodal -di al og-proto :new (list text (list ok abort)))
: nodal - di al 0g)))

Defines:
ok- or - abort - di al og, usedin chunk 4.

6.3 Theget-a-string-dial og function

Theli sp- St at get - stri ng-di al og function producesaCancel button, which we don’t want when we loop
for a correct input. We want to allow an Abor t button that will take us to the top level. So here is our modified
version of the dialog.

10b (The get-a-string-dial og function 10b)= )
(defun get-a-string-dialog (s &ey initial)
"Args: (s &ey initial)
Opens a nodal dialog with pronpt S, a text field and OK and Abort buttons.
INITIAL is converted to a string with "A format directive. Returns
string of text field content on OK, returns to top-level on Abort."
(let* ((text (send text-itemproto :new s))
(edit-item(send edit-text-itemproto : new
(if initial (format nil "~
:text-length 40))
(abort (send nodal -button-proto : new "Abort"
;action # top-level))
(ok (send nodal -button-proto : new " K"
caction # (lanbda() (send edit-item:text)))))

a" initial) "")

(send
(send nodal -di al og-proto :new (list text edit-item (list ok abort)))

: nodal - di al 0g)))

Defines:
get-a-string-dial og,usedinchunks4 and 11.
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6.4 Theget-nonenpty-string-di al ogfunction

(The get-nonempty-string-dial og function 11a)= &)
(defun get-nonenpty-string-dialog (s &ey initial)
"Args: (s &ey initial)
Opens a nodal dialog with pronpt S, a text field and OK button.
INITIAL is converted to a string with "A format directive. Returns
string of text field content on OK. WIIl return a nonenpty string or
take user back to top-level."
(1 oop
(let ((input (get-a-string-dialog s :initial initial)))
(if (= (length input) 0)
(message-di al og
"Error!!'\n\nNeed a non-enpty string!")
(return input)))))

Defines:
get - nonenpt y- string- di al og, usedinchunk 4.
Usesget - a- stri ng- di al og 10b.

6.5 Theget - a-val ue-di al og function

(The get-a-value-dialog function 11b) = o)

(defun get-a-value-dialog (s &ey (initial "" suppliedp))

"Args: (s &ey (initial \"\" suppliedp)
Opens a nodal dialog with pronpt S, a text field and OK button.
INITIAL is converted to a string with ™S format directive. Returns
string of text field content on OK. "

(let* ((initial (if suppliedp

(format nil "7s" initial)))
(result (get-a-string-dialog s :initial initial)))
(if result (list (read (make-string-input-streamresult) nil)))))

Defines:
get - a- val ue-di al og, used in chunks 4 and 12.
Usesget - a- stri ng- di al og 10b.

11
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6.6 Theget-nonnil -val ue-di al og function

12a (The get-nonnil-value-dial og function 12a)= o)
(defun get-nonnil -val ue-dialog (s &ey (initial "" suppliedp))
"Args: (s &ey initial)
Opens a nodal dialog with pronpt S, a text field and OK button.
INITIAL is converted to a string with "A format directive. Returns
string of text field content on K. WIIl return a nonnil val ue or
take user back to top-level."
(1 oop
(let* ((input (if suppliedp
(get-a-value-dialog s :initial initial)
(get-a-value-dialog s))))
(if (sone # not input)
(nmessage-di al og
"Error!!'\n\nNeed a non-nil value!")
(return input)))))

Defines:
get - nonni | - val ue-di al og, usedin chunk 4.
Usesget - a- val ue-di al og 11b.

6.7 Theget-tested-val ue-di al og function

12b (The get-tested-value-function 12b) = (4
(defun get-tested-val ue-dialog (s &ey (initial "" suppliedp)
(test # (lambda(x) t))
(error-nessage "Please retry"))
"Args: (s &ey initial (test # (lanbda(x) t))
(error-nessage \"Please Retry\"))
Opens a nodal dialog with pronpt S, a text field and OK button.
INITIAL is converted to a string with "A format directive. Returns
string of text field content on OK. WIIl return a val ue or
take user back to top-Ievel.
(1 oop
(let* ((input (if suppliedp
(get-a-value-dialog s :initial initial)
(get-a-value-dialog s))))
(if (sone # not (mapcar test input))
(nmessage-di al og error-nessage)
(return input)))))

Defines:
get -t est ed- val ue- di al og, usedin chunk 4.
Usesget - a- val ue-di al og 11b.

12
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6.8 Theget-yes-no-1i st function

Thefunctionget - yes- no- | i st promptsthe user for aYesor No answer in adialog box using alist of stringsthat
go against the check boxes. It returnsalist of t of ni | ’s.

13a (The get-yes-no-list function 13a)= (4
(defun get-yes-no-list (info-string list &ey (default nil))
"Args: (info-string list &ey (default nil))
Prompts the user for a Yes/No answer in a dialog box. Info-string
is ainformative string. List is a list of strings that go agai nst
the check-boxes. Default is all boxes not checked."
(let* ((info (send text-itemproto :new info-string))
(check-itens
(if (and default (listp default))
(mapcar #' (I anbda(x)
(send toggle-itemproto :new x :value y))
list default)
(mapcar # (I anbda(x)
(send toggle-itemproto :new x :val ue
default))
list)))
(ok (send nodal -button-proto : new " K"
saction
# (I ambda()
(mapcar # (Il anbda(x) (send x :value)) check-itens))))
(d (send nodal -di al og-proto : new
(list (list info) (arrange check-itens) (list ok)))))
(send d :nodal -dialog)))

Defines:
get-yes-no-1i st ,usedin chunk 4.
Usesarrange 9and : val ue 6a

6.9 Theconvert-to-nunbers function

Theconvert -t o- nunber s- f unct i on convertsalist of stringsinto numbers. In case of error, returnsni | .

13b (The convert-to-numbers function 13b)= o)
(defun convert-to-nunbers (list-of-strings)
"Args: list-of-strings
Converts a list of strings into nuneric values. Returns nil if stymed."
(let ((values
(ignore-errors (mapcar # read-fromstring list-of-strings))))
(if (notevery # nunberp val ues)
ni |
val ues)))

Defines:
convert-to- nunbers, usedin chunk 4.
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6.10 Thesone-fil es-dont - exi st function

The some-fil es-dont - exi st function takes a list of file names and returnst if any file doesn’t exist, ni |
otherwise.

14a (The some-files-dont-exist function 14a) = (4
(defun some-files-dont-exist (list-of-file-nanes)
"Args: list-of-files
Returns true unless all files exist."
(sonme # not (mapcar # probe-file list-of-file-nanes)))
Defines:
sone- fil es-dont - exi st,usedin chunk 4.

6.11 Thecoerce-to-|ayout - of function

Thecoer ce-to- | ayout - of function acceptsalayout list y and an input list x, which should be alist of simple
items, and not alist of lists. It returnsalist of the items of x laid out likey.

14b (The coerce-to-layout-of function 14b)= )
(defun coerce-to-layout-of (y x)
"Args: (xy)

Returns a list of contents of x, laid out likey. Yis nerely
ref erenced and should be either a list or a list of lists."
(let* ((items Xx)
(n (length itens))
(m (length (conbine y)))
(reversed-result ())
(count 0))
(unless (= mn)
(error "list lengths are unequal."))
(dolist (elenent y)
(let ((I (if (listp elenent)
(length el enent)
1))
(cond
((listp el enent)
(setf reversed-result
(cons
(select items (+ count (iseq l))) reversed-result)))
(t
(setf reversed-result
(cons (select itens count) reversed-result))))
(setf count (+ count 1))))
(reverse reversed-result)))

Defines:
coerce-to-Il ayout - of ,used in chunks 4 and 16.
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6.12 Thestrcat function

Although Li sp- St at documentation shows a st r cat function, it doesn’t seem to be available. Hereis atrivial
one that will break if too many arguments are given to it.

(The strcat function 15a) = (4
(defun strcat (& est args)
"Args: (&rest args)
Concat enates a bunch of strings and returns the result."
(apply # concatenate (append (list 'string) args)))
Defines:
st rcat, used in chunk 4.

6.13 Thedef i nedp function

Obvious!

(The definedp function 15b)= o)
(defun definedp (synbol)
"Met hod args: synbol
Returns t if synbol is defined and bound."
(and (boundp symbol) synbol))
Defines:
def i nedp, used in chunk 4.

6.14 Theask-user-for-val ue function

Theask- user -f or - val ue function isjust for convenience. It accepts a bunch of strings and concatenates them
for use as a prompt string for adialog.

(The ask-user-for-value function 15¢) = o)
(defun ask-user-for-value (& est args)
"Met hod args: &rest args
Asks the user to enter value in a dialog with a pronpt string which
is all of args concatenated."
(get-val ue-dialog (apply # strcat args)))

Defines:
ask-user - f or - val ue, used in chunk 4.



16

July 1, 1998 utility. nw 16

6.15 Themake- sl i der s function

Themake- sl i der s functionis quite neat, in our opinion. It acceptsalistof t ri pl es consisting of alabel string,
an interval as alist, and an action function that accepts one argument. It returns a multiple value result of alist of
dialog items that can be passed onto di al og- prot o andalistof scrol | -i t ens representing the sliders which
can be used as necessary. The keyword arguments shown below allow for some fine tuning.

(The make-sliders function 16)= o)
(defun make-sliders (triples &ey layout formats val ue-text-I|engths
no- of - sl i der - st ops)

"Args: (triples &ey layout formats val ue-text-1engths slider-stops)
Triples is a list consisting of triples: a label, an interval, and an
action function taking a single argunment. Layout is used if
provided. Format is a list of formats suitable for value-itemproto
Val ue-text-lengths defaults to a list of 10's if formats is not
specified or a list and no-of-slider-stops to a list of 51's."

(let ((n (length triples))

(slider-items ())
(sliders-alone ()))
(when (not formats)
(setf formats (repeat "“g" n)))
(when (not val ue-text-I1engths)
(setf value-text-lengths (repeat 10 n)))
(when (not no-of-slider-stops)
(setf no-of-slider-stops (repeat 51 n)))
(flet ((nmake-item(a b ¢ d)
(let* ((ti (send text-itemproto :new (select a 0)))
(vi (send value-itemproto :new""
:format b
:text-length
(if (listp b)
(select b 0)
c)))
(si (send interval -scroll-itemproto : new
(select a 1)
;points d
ttext-itemvi
;action (select a 2))))
(send si :width (+ (send ti :width)
(send vi :width)))
(if layout
(list (list ti vi) si)
(list (list (list ti vi) si))))))
(setf slider-itenms (mapcar # make-itemtriples formats
val ue-text -1l engths no-of-slider-stops)))
(setf sliders-al one
(if layout
(rmap-el enents # select slider-itens 1)
(mapcar #' (|l anbda(x) (select (select x 0) 1))
slider-itemns)))
(when | ayout
(setf slider-itens (coerce-to-layout-of |ayout slider-itens)))
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(values slider-itens sliders-alone)))

Defines:
meke- sl i der s, used in chunk 4.
Usescoer ce-t o-1 ayout - of 14b,: format 7b,val ue-item prot o 6c,and: w dt h 5b 5c 5d.
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7 Index of Code Chunks

Thislist is generated automatically. The numeral isthat of the first definition of the chunk.
Copyright 3)

Modifications to System 5a)

The arrange function 9)

The ask-user-for-val ue function 15c)

The coerce-to-layout-of function 14b)

The convert-to-number s function 13b)

The definedp function 15b)

The : display-value method for interval-scroll-item-proto 7c)
The :format method for value-item 7b)

The get-a-string-dial og function 10b)

The get-a-value-dial og function 11b)

The get-nonempty-string-dial og function 11a)

The get-nonnil-val ue-dial og function 12a)

The get-tested-value-function 12b)

The get-yes-no-list function 13a)

The :isnew method for value-item 7a)

The make-dliders function 16)

The ok-or-abort-dial og function 10a)

The some-fil es-dont-exist function 14a)

The strcat function 15a)

The :value method for interval-scroll-item-proto 6a)
The :value-item method for interval-scroll-item-proto 8)
The value-item object 6b)

The value-item object prototype 6c)

The :width method for button-item-proto 5c)

The :width method for interval-scroll-item-proto 5d)
The :width method for text-item-proto sb)

Utility Package 4)

NN N N N N N N N P N P N N P N N P N

8 Index of Identifiers

Hereisalist of the identifiers used, and where they appear. Underlined entriesindicate the place of definition. This
index is generated automatically.]
arrange: 4,9 13a
ask-user-for-val ue: 4, 15c
coerce-to-1ayout-of: 4,14b, 16
convert-to-nunbers: 4, 13b
copyright: 3
def i nedp: 4,15b
. di spl ay-val ue: 6a, 7c
:format: 7b, 7c, 16
get - a-string-di al og: 4,10b, 11a 11b
get - a- val ue-di al og: 4, 11b, 125, 12b
get - nonenpty-string-di al og: 4,1la
get - nonni | - val ue-di al og: 4, 12a
get -t est ed-val ue-di al og: 4,12b
get-yes-no-list: 4,13a
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:isnew. 7a

make-sliders: 4,16
ok-or-abort-di al og: 4, 10a
sone-fil es-dont-exist: 4,14a
strcat: 4,15a

:val ue: 63, 7c, 8, 13a
:value-item 8

val ue-item proto: 4,6c, 7a 7b, 16
:wi dt h: 5b, 5¢c, 5d, 16
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