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I . Introduction 

Wekome to NS BASt<: for the NewtOn. NS BAStC II de
Jlsntd to meet the needs of Newton UHI"L It II. smp'- yet 
powvI!.i..,.....,. that can be UMd to wnte procnms for.1-
most V?' IppIk:adon. 

Ther. is • ttxt 11'- rwntd P.EAOME. TXT on eN IUp9fIed 
dISk that conwns any IIIt~ inlOI'TNIUGn .bout NS 
BASK:., IndudWIa update!l to the Hancllook. Pleas. rod It 
iMfor. Innalllrf, NS BASK:. 

If yoY'd' • to pt starud US"" NS 8AStC ~t away. then 
rud the Instaltadon stlCtlOn. and chen tum to the Getdn, 
SCined Whh NS BASIC cnapter, 

Sam9ie procnms ar. prOYided with NS BASIC for you to 
study and u ... You an Clllor thti. AIT'P'- proarams to your 
plrtlCtllarneeds. There is a text fi'-Nlmed EXAMPlES.TXT 
on the .uppUed dIsk that contain. the prorrams u.ed In chis 
H_ 
You &hou'd be ICWMWhat "mlUar w'rch the bulcs dopant. 
Ina a Newton beIonI you.tart UUI'II thD Handbook. That is. 
you should know about ~ appIlClUons In !;h. Exuu 
Ora......,.. Ul!nI the stytus and odMw" N......wn f .. tures.. If you 
.,. not. comforQbl. Wlch these terms. revlew the NewtOn ............ 
A basIC undenundina of openq a de:sktop compuwr 
(1"1acmosh or 16M CompadbM) is needed to Instal the NS 
BASIC ........... 

1. 1 All About BASIC 

BASIC has bMn around for 0¥'IIr )0 ,.ean;. Over that period. 
t.undrwch d In''''1"'Men and comp ...... for BASK ha .... 
bMn deot-'Of*l. and a mounta1n of application code has 
bMn wntten Many books condnut: to be published about 
the Ian.....,.. BASIC Spedalln~t Groups exist In a rn,m. 

ber of forms. 

NSIAIIC_ 



BASIC is somehow good fOf' me soul. N new waves of lan
CUIIe:I come and 10. BASIC still runs almost everywhere: 
without stafl~rds. it adapa to new environmena easily and 
keeps pace WIth me fancy new lanauaces. The ones that 
come and JO. 

Everyone. even SUI Gates, Started widI BASIC. Somehow, 
we all keep coming home to it over and OV .... lPin. It's stiU 
the best lanpae. for quick provams and simple applica
tions. BASIC interpt'"etefS, especially simple ones, can have 
,reat charm. 

lhe computer hardware mat BASIC is pro,n.mmed on has 
turned full cirde since the days It was developed. The pow_ 
erful langua&e to which only the compute..- scJentisa and 
mainframe proarammers had access to can now be run on a 
hand held device. 

NS BASIC 
NS BASIC for me NewtOn is a real procn.mmln,languaze. 
It Imp/emena all me commonly used BASIC Satemena in a 
stnlghdorward manner, and has a number or powerful ex
tensions. 

As your Satemena are entered Into NS BASIC, they are 
compiled Into an Intermediate representation. When you 
run a prosnm, Ret. Statement Is executed In tum. This type 
of system Is both compiled and inte..-preted. 

NS BASIC Co.-pontion maintair15 a World WIde Web pa,.e 
at http://www . nsbas t c . cam. lfyoo have a Web 
browser, check this site fOf' Imporunt announcemeflts, 
teehnial information, and example NS BASIC programs. 

NS BASIC and the NewtOn 

When you bought your Newton, you probably thou,tn that 
you'd be able to replace many of your paper-and-pencil a.sk.s 
with It. You probably abo hoped It would be ilble to function 
as a small proJnmmilble computer. NS BASIC has been de
sicned fOf' this purpose. Usinc it. you'l be able to create the 
applications you need, in a languaae: that is easy to use, right 
on your Newton. 

NS BASIC can provide ilCCess [Q all the Information that is 
In your built·in applications. Using it. you an write progams 
that accas your Names. NoteS, and DateS Infonnation. You 

, 
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can wru procnm. that Rnd blr1hdays In the next week. by 
Kea.1nc Nama Information. You an ....... write procnms 
that tnmfer NottJ to your desktop computer. 

NS BASIC an alto be used for pnenl purpc»e pt"OII"Im. 

mlnJ.lVrt pt"OII'm that an be wntten In BASIC an be 
wntten In NS BASIC. You can a-lli customl:ted diabases. 
perform CompMx ala.lbdons, or rten Wf"1lII pmes. What 
Mts NS IAStC apart I. III ICCUsibitty You don't M8d to 
111m I COfn9Iu new 'an....,. lust to take Idvana&e of the 
powwfuI , .. Wtft bulk Into your NewtOn. 

1.1 System Requiremen ts 
In order to Instal NS BASte you will need. Newton deYk .. 
I desktop computer (Maontoth or PC CompItibIe.) the 
NewtOn Connecoon Kit or another patkJ.p M\Jtaller, ItId a 
able that can be UHd to connect eM NewtOn to the desk· 
cop cCJtl'l9Ul .. -

NS BASIC can be used With the .ene1 port of the Newton 
In MY"'" ways. If you want to UM NS BASIC • .wI con· 
nectIon between your dukcop compullif" end your NewtOn. 
you Will need I Hnli able end communladoM software 
for your desktop computer. The cat$ that Is supplied with 
all \W'Sk)n. of the Newton Connecdon Kills .utable for us, 
WIth NS 8ASK:. If you do not hlvt a sultl!:Jle a.b4e. orte may 
be purchased It your tool computet" nora. 

Newton Smtm Comp!ubilltY 

NS BASIC vtnIOn l.SlC Is compItibIe WIth ~1.0 NewtON 
(the ~d. HPIOO. HPllO, end HPllO ruM.",....,.· 
StOn I J of the opentln& IJ'S~) IS __ IS ~d. NMJn, dNI1.0 venlOfl of the opentinl sysurn. NS BASK: 
) 0. oNy works WIth Newton 1.0 

NS BASIC 1 .0 wpport In expanded tel of fela.res. These 
features Ire described In thb hatIdboc:*. They do not woric; 
wtch NS 8AOC l.S1C. 'Then i'Idude.: 

• the EDIT, MAKEPACKAGE end SEllCON Commands 

• £he APf'. AZTABS. AZVERTIABS. ClOSEBO)(. lARGE· 
ClOSEBOX. DATEPICKER. DlGlTAlClOCK. NUMBER· 
PICKER. end PlCT\JREBUTTON ~ 

• £he HEXDUHP. and NOTIFY Funwons 

) 



-
• the 00. LOOP, EXIT 00, EXIT FOR. ELSE. END IF, and 
block IF THEN Stltemet\U 

NewtOn 2.0 Includes addiOonal functions tNt do not exist 

in okier venioos. These include: 

• the 'handwriting font 

• the MAKEBITMAP function 

Ftna!ty, version 1.5)( uses a diff.,.ent method of creatinl nJO

only pt"OI~ml usinl the USTRUN and IMPORT Com· 
rnanck. These are no lancer documented in this handbook
P\e:Ue refer to the T echnotes supplied on the software disk 

'04" information on usin& these Commands. 

I .l Installation 
NS BASIC Is supplied on a s0ftw3.r. disk. You must install it 
onto your NewtOn UII"I a packap Installer. The enmple 
shown here uses the NewtOn COMeWon Kit to install dle 
NS BASIC packqe. Follow the directions in your packqe in
saller software lTWIual when Inscallin, NS BASIC. 

NS BASIC an be Installed on your NewtOn or on a stora&e 

ani. 

Preparinl to Install on the NewtOn 

Before you attempt to InStall the software on me internal 
memory of your NewtOn. check the available memory in 
your NewtOn. Open the ExtraS Drawer and tap "PTefs", In 
the lilt that b diJPIayed, tap "Memory", Verify that the free 
memory dlsp{ayed is at least 18Sk. If you have less thin this 
amount. you should remove JOmeinformation from your 
NewtOn or comider iNQllinl NS BASIC on a ston.p card. 
Refer to your NewtOn Handbook's rbnaain& Memory ~. 
don for more: Informltion on remOYin& dna and packl&es 

from your NewtOn. 

If you have a Storace ard installed WI your NewtOn. open 
the ExtrU On-wer and tap Card . 

• 



Verify that the c:heckbolt "Scor. MW item. on unr II not 

"'""'"" " ......... • 1.",_.4J._ 

Pr!pann.c to ,",all on I Swru! en 
Ikfore you Jttempt to Insal dw ~ c:hedt the av:aH
atH memory on your card. Open the Exuu Drawer and tap 
~Card" . Vwrtr that dM.".. memory dlspllyed Is Jtleast 
I ask. K you Iw~ leu man thl. &mOUnt. you should ~. 
tome InformJtion from your ani 0(' con,lder insulHnc NS 
aASlC on anoc:hti-.tonp card Ref.,. to your NewtOn 
Handbook', Mlnl.lina Memory • .won '0(' more Jnforma
don on remowtna daa Ind padca(a from your 'wnr card. 

Verify that the checkbo. "Store new items on card" Is 

"'""'"". 
Intqllina Tht NS BASIC P!ckue 

I Arach your NewtOn to )'(M" dtiktop compu_ WId'! an 
appt'OfM"IIte cable. Insert dw NS BAStC disk Into your disk 
cIt"M.. Swt the N~ Connection Kit KIftwar. on your 
desktop CompulW. Choos. "In.aI Pldcap- From the Con
nKdon ~ or dM. NewtOn Menu. 

ttoo. •• __ 

'T'hI cOMeCdon IOftwIre will opWI' window on your desk
top carnputef" wtt.r. you may ..-c. a padtap to Install s.
leet -NSElASICPKG'" from dw dISk cfrM; conaJnq dM. NS 
BASIC ..... 

s 



I 
1 When the Connection Kit Indiaw tNt It Is rudy for you 
to open I connecdon from your NewtOn, open the Extras 
Drawer (rf It is not IJrudy open.) • 

) Tap ·Connection,-

4 Choose the kind of connection you ant usi"," If you are 
usin, I "~dntosh loaIT aile- comectlon, select the com· 
puter's rwne from the list of choices. 

5 Tap ·Connect." 

6 Alter your connection kit indlates the Installadon wu 

• 
• 

successful, 104.1'11 see the NS BASIC kon in the Extras • 
Drawer. 

(i-l 
"" Entetint: Your Rezistntion Number 

The first time you Stlrt NS BASIC on your Newton, yoo will 
be asked to enter your Product Re,istntion Numba'". This 
n4.1mber Is printed on the OIJulde of the NeX cover of this 
Handbook or on the bottom of the bo .. as well as on the 
Product Res1sU'ation Form. This form Is the last page of the 
Handbook. Please tear this form out now, fillk In, and send 
It to the address printed on the form. 

Open the Extru Onlwer and tap on the NS BASIC kon. The 
initial retiStntion screen is displayed. alont WIth the on
screen keyboard. U5e the keyboard to tap in your Product 

Rqistntion Number. You !Ny use the ~ key to make 

corrections.. Once the number is correctly entered, tap the 

rewm r;::J) key. Your copy of NS BASIC Is now instal1ed 

and ru'dy'to' use. 

• 
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2. Getting Started W ith NS BASIC 

1.1 Conventions UHd In th~ Handbook 
The folk7wlna noatlon conventions." used In this Hl1'Id· 
booIc 

KEYWOfU)S Capltalletten indicate NS BASIC key. 
words. IymboIs. and ocher wn. tNt must be typed uacdy 
as shown. For 1M purposes d Ehls manual. uppercase wn. 
Indlates. reqUlf"ed part d the Staurnem.syntu. NS BASIC 
Is Cl.M-luenJrthoe: k.eyw0l dI ..... ccepted wiEh either up
perc:ue *ters. Iowercue ~ or any mocw,. of Ehe 
twO A k.yword sud1 as GOTO may be entM'*i Into your 
procranu as COto, GOlO, or GOTO. 

pIocdtoIckn IQlk wet Ind+ates • placeholder for 
types oflnfOf"l'l'lldon thlt you must ,uP9fy. In the followin, 
Statement. IiMNl.mbf:r Is ltallciz.ed to &how thlt the GOTO 
StaterMnl r.quIres a line nwnbr. 
GOTO~ 

In an acuaj proantn Sawment.1neNumber mull be re
pbc:ed with. spedk 11M nwnbw, s.uch u: 
GOTO <Ie 

Exomp \es This Monaco typehceindlc:ata uample 
procram code and Informauon Nt Is printed on your NS 
BASIC KrHn. The followtnt: exarnpt. shows • line from • 
NS &ASIC procnm; 
10 PRINT -Hello WOrldl~ 

Use r I n put A bold Mcnaco typeface Is U54Id to IndJ· 
ate somethIrc entered by the uswln respon58 to a NS BA· 
SIC prompt. it disunavtJhes between an on·saeen prompt 
and UHf" \nput when both appear In the same ex:arnpM. For 
1Ntanc: .. John Is entered In raponse to the: "Enter Your 

, 



Nvne:~ prompc 
Enter Your HeIne: 
? lohn 

[Opdonal] &nckeu Indicate dlat die endosed 
items are optional. In the followint uample. bnckeu are 
used to shoW that entenna a second Item to display 00 the 
screen is optional for the PRINT SQtemenc 

PRINT exprlWlOfll [,upressJonll 
Both of these PRINT Sotemef\U are legal. since PRINT ac

cepts one or twO expressionS: 
PRINT ~ Hello· 
PRINT · Hello· . ·Wor\d~ 

The vertical bar indicateS that 
the itemS are muwalty exdusive. In the followinl example 
die bar IndicateS that the RUN command can eldler be used 
with a file name. or a line number. 

RUN [fileName IIiIt'Number 1 

Underrned Underlined teJ(t indicate that the items 
are environment variables. In the followinS example. under
lining is used to Indicate that PRINTOEPTH Is an environ

ment variable: 
PRlNTDEPTH is used to contrOl the amount of Information 

displayed usi"l the PRINT Sotement. 

2.1lntencu na WIth NS BASIC 

NS BASIC provktes a powerful environment for procnm

mini on the Newton-

You begin wonunl WIth NS BASIC by openlnl the Extns 
Drawer and oppina on the NS BASIC icon. } 

After briefly dispbyinc an intrOduction screen. the NS BA-
SIC procramminl environment is shown: ~ 

• 

) 

) 



• , 
, 

• 
• 
• 
• 
• 
• 
• 
• 
• 

• 

jjIi;. IOfI 1 0' 

A 

~ ..... , ... , 
0"(I}"1ii}1C--ns,.oI_I@ 

~~® : ~P'o/-
,,- 0.'" (''''' .. l.w. IftI '" • 

NS ~C does not us. hanctwriWIJ r«:ocnJdon for ~ 
rnm entry- There. are Itvee ways to InteraCt WIth the NS 
BASIC -wonmem: 

UsI", the Newton Keyboard 

An Dn-JUMn kll)'board ~ display.d wtWI you stan NS BA· 
ste. Yau use !:he k.,.tx.rd to en*, and edit proaramI. en
.. cOl'nfnMds that eM NS BASIC ~t 
WKlencancb, and entel' Information Inco rumina: ~ 
In response to input prompts 

You art hide and ihow !:he ~ by tapptn& the key • 

...... button ("""",.) .~ .. 
Pkklnllte.m, Out of. List 

Tapptnt OUlComplu NS BASIC StaternenU and Convnands 
us,", me on·KreIn keyboard can be tedious. Sevenl COf'n-. 

, 



mon Commands and Statements an be quickly entered by 
se1ectinl them from pop-up lists. To quickly enter a Com· 

ITWld to the NS BASIC environment. a.p the ICo"'rn~ndl 
buuon. A list or Con-wmnds Is displayed. Tap the d6ired 
Commandltls entered as if you had typed It In. You can en· 

ter seYef'il1 Sa.tements by USinl the [StiiteMe ntl button. 

It displays a list of the more common Sa.tements. You an 
enter one by selectilll it from this list. 

Tappinl the Overview !lYtton (also known as the belly but· 
ton) brinp up a lin of NS BASIC provams that are current· 
Iy Ayed on your Newton. T appinlon one of these proarwms 
WIll LOAD and RUN It Immediately. 

Usin, NS BASIC W ith a Computer o r Te rminal 

When you are usln, NS BASIC near a desktop computer, 
you have a third option for InteracOOl with the NS BASIC 
environment. You may connect your Newton to your desk· 
top computer via a serial cable, and use your computer's 
keyb<R.rd and screen in place of those In NS BASIC. In OI"der 
to take acMntale of this capability, you11 need a serial able 
(such as the one supplied with the Newton Connection Kit) 
and communications software for your desktop computer. 

I Connect your Newton to your desktop computer usin, 
an appropriate serial able. 

1 Sa.rt the communlatlons software on your desktop com· 
puter. Examples of compatible communkations software in· 
dude ZTERM for Macintosh, Kermit fOf' MacintoSh and PC 
Com~tlbla. Procomm, and MicroPhone Pro. Set your host 
system'S serial port to 9600 baud, 8 biu. no parity wid! soft· 
wa.re flow control (abo known as XonIXoff). Also, set it to 
Kho characters locally (also known as half duplu). K there 
is an option fOf' al.ltOmilDc newline Of' automatic: line feed. 

"""'" .. 
] Tap CJ 11M ...... _ • When Itls selected, you should see 
the word -Connected" on your desktop computer'S screen. 
On the next line you wi" see NS BASIC's asterisk prompt 
(-). This means the connection is workin, and NS BASIC is 
f09dy fOf' use. 

" 
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While you Ire U5ln, NS BASIC 1n tNt way,lt does not duo 
pilate the Wet dlspby on the NewtOn. Newton.spedfk 
Sou.,.,...,ts wch u HWlNPUT and WINDOW will still dis· 
I*Yon the NewtOn. 

All WIt Input and outpUt <such u tM Input [0 INPUT So~ 
mttIts and eM OUq:MJt. from PRINT StaUllMl"lts)~" now be: 
on your desktop computer. 

You can use d\ts connecdon to AYI: your proanm text on 
your desktop computer K your CC/ll'ftmWlodons IOftware 
supporu a.pcurlna teXt. you can Ilvt. a procrM'I by tumI,.. 
on text ~ and then USTln. your procram. 

Text 'IW'SfOnI of NS BASIC proarams rmy be: created and 
M ltM on your duktop computer. You an transf.,. these 
proanmJ to NS BASIC by cypIna NEW, and then puuna the 
teXt d the pt'OII"am to your commuruatioN s~ 

POJsl~e Pro""ms 

When usl,.. NS BASIC WIth your desktop computer, try not 
to enter Information while NS BASfC b outputuna teXt. 
Your.,U'y rmy be: ~ or the Newton may frH1:e.. If 
your NewtOn frena ~t will lp\ortIaJl caps, and may not 
cum off when you UN the- onIoff switch) you WIll need to 
prell the reset button, PI .. e ref ... to your Newton Hand· 
book's TIps and Troubluhooc:lna secdon. As In all QSH 

when you reset your NewtOn. your Infonnaoon Is not lost. 
When you next stan NS BASK. your proanm WIn be: tNrL 

Starttn" Stopp'n&. and Resewn, 

NS &A.StC ltortl each jjne d your procnm after you op the 
rewm key You n-.y doH NS BASte any bfM. and the- next 

dme you IQn n. your curnm. procram will sti li be: In the w\

-A~t. RetMmber to complete any proanm Statement 
you havt. typed (by tappIna tht: ~ key) before. you dose 
NS~C. 

When you .... proarammlnC on I computer, even a New
ton. It b pouil:Ne to a« Into I ltaW where no Input WIll be: 
accepted. ThIS iI anM "frozen" When dMs happens. you 
an thaw your Newton by press .. the. reset button. ~e 
reler to your NewtOn Handbook's Tips and Troubleshoot· 
.... Kdon. 

"''''''''- " 
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1.3 Prolrammlnl ln NS BASIC 

The NS BASIC PrOjrammlna Environment 

N5 BASIC provides a full feawred BASIC pr'OI"'mmilll en
virCMV'Mflt for the Newton. In order to Introduce you to 
these feawres, an elQffiple procram wIll be developed in NS 
BASIC, Each step n the process wiN introduce feawres of 
the environment. Stan: NS BASIC and follow alan,! 

Cre-adnl it Prolram 
When you start work/Ill on a new pro,ram. you should al
ways use dle NEW Command. This dears any previous pro
&ram Staternenu from the environment. As soted before. 
you may enter your proJram m dle on-Kreen keyboard. by 
pickina from dle SOtement list, or by uSin& an attllched 
desktop computer. 

The example proaram is very simple. It computes the future 
nlue of an invesonent based on dle interest rate. lmount, 
tompoundin& term, and number of)'mrs InveJted. We're 
&Oin& to create the proaram with one sm'" eITOI". so that 
we an ~ow some of the debugln& leawres of the. environ· 
~L 

Remember to son. each new line with a line. number. In NS 
BASIC. line numbers Ire used to determine the order of 
Saternent execution. You an enter lines In any order, Ind 
insert lines by usilflln& 1m numben between existin& rIfleS. 
It Is u_lty I tood ide;;a to increment your line numbers by 
10 or 20.10 you have room to InSert new lines later. line 
numbers sort at I and eod It 9999. 

Enter the proJnffi mown below: 

10 REN Future Value of on Investment 
20 PRINT ~Enter storting principol~ 
30 INPUT principol 
40 PRINT ~Enter interest rote os " (i .e. 10)" 
50 INPUT rote 
68 PRINT ~Enter term (i.e. 12 for monthlyY 
70 INPUT ter"ll 
80 PRINT "Enter nullber of yeors" 
90 INPUT yeors 
100 REM Ca.pute final interest 
110 rote - rote • 0.01 I term 
120 balonce .. prinCipal 
130 FOR Y _ 1 TO years 
140 FOR c .. 1 TO term 

11 
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158 interest - rate • principal 
168 balance • balance + interest 
178 NEXT c 
188 NEXT Y 
laS PRINT ·Using our calculations:-
198 PRINT "After -;yeorSj" years the balance 
is: " jbolonce 
lee REM The easy and fost woy 
218 PR1NT "Using the CCM'OUHD function:" 
215 PRINT co-pound(rote:, years- ten.) • 
principal 
228 END 

Edltl"._ Pro,roam 

Chan~nl Une Numbe.r"I 

.,)'OU ...... run out at k\e numben becween Statements (or If 
you'd ,....t ".11'1 orderly proarwn) the IUNUM Command 
will rwunber your liMs for you. Sor.rMr'lU wch u GOTO 
that "'er to 11M number's wtn b. updated to ref.,. to the 
new aIM number. lO no Iddluonal editln. Is needed. 

Usa RENUM on me ~ procnm; 

• REHU~ 
Fro. 0001 TO 9999 BY eel8 BASE eela 
• 

Editlnl Una 

""'- tndidonal WIy to .dit. ~ In BASIC ts to enter I new 
.,. wrtn the Arne line numbr conwnln& the [~ 
text. Thn melhod wortu In NS &ASIC u wtIL tf you .,.. us
.. I desktop computer. you an use CUt and puUl to edit 
th.11M you wish to chan" or ...... ate endre provam. On 
the NewtOn, th .... I. ltIod'I .... way to edIt I procnm line.. 
Tap on the liM wohen It Is dllpla,-d In the proamn window 
and an Ed.t Box Is dbpllyed. 

ollo .. n .... t ... ,..1 •• 0 01 , t'""' 
A 
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YOIJ rmy use the on'Kreen keyboard to update the State
ment. :as well :as the standard Newton editing geswres fOf" 
Insertin, slMca. deletlr'lc words. and cut/pute.. Tap 
( Enter J to Ave YOlJr chances, @ to disard them. If 
}'OU know the line nomber of the line you want to edit, use 
the EDIT liMNo Command. Thb will load the specified line 

intO the Edit Box 

K)'OIl wish to (09)' a line to another area of your prOCram• 
you an use the Edit Box. Just tap on the line. ilI'Id \:hen 
<hange the line number shown ., the Edit Box to the desired 
value. When yOIJ tap enter. a ropy' d the line is ueatec:l at 

dle new line number. 

YOIJ may use dle Edit Box on any line you entered into NS 
BASIC, even those without line numbers. This is vert hand)' 
for re-executing ComlNOds. Of" for entennC a line number 
if you forpt to Start a Statement with one. 

Using the Newton Clipboard 

YOIJ an write p~ms in the Notepad and copy dlem Into 
the NewtOn clipboard. K you run NS BASIC and paste them 
to the main window, and then tap the rewm ke-,. thlt)' will 
be entered ,"to the currend)' loaded pro,ram. You can also 
select code In the NS BASIC window and dl'al it to the low
er fi&ht hand comer of the NewtOn. Exit NS BASIC (the 
BYE command an be used If the dose button is covered by 
the ~ram clipping on the clipboard) and paste the pro
,ram teXt into the Notepad. 

Delednl Una 

To delete a line from a p!'OIraJn. simply enter that line num· 
ber apin wktI no Statement. K)'OIl wanted to delete the reo 
marit line at the Start of OIJr uample (line 10) you would 
enter 10 and tap return! 

'18 
• 

To delete a ranp. of lines use the ERASE Statement with be
zinninc and endinc line numbers. FOf" example to delete dle 
second way that Interest is akulned: 

• ERASE Z0B,Z15 
• 

" 
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examlnln. a Prolram 
You an 1M the UST Command to dtSplayyour prorram In 
eM text w'I'Idow. If your procnm conwns mont lines then 
an be dlsptayed In chti wtndow. It 11 listed OM window at a 
tJtM. folowed by 

--Nore - -

You conanu.dMi buna: by tIfl'PI"l die tWJm key. You can 
dISplay s.,.aflc: ~ of line numben ah.w a UST Com· 
mand to ... just thoN lines UST the lul S Ines to He the 
.... «1. of chti kEMJM Command. 

, LIST 2 .. , 
8288 PRJNT MAher M;years;M yeol"s the balance 
is : ";balonce 
&21e REM The easy and fast way 
ena PRIJrrIT ·using the (CM"OUNO function:" 
0lla PRINT cQIIPOUnd(rate, years' tertl) , 
pri"dpol 
8248 END 
• 

Exec.utlnl a Prolram 

You use dMi RUN Command to becln lIJIecuOOl your pro
lram Il chti rnt h number. Let's run our example pro

cnm· 
• RUN 
Enter storting principal 
7 ue 
Enter interest rote as ~ (i.e . 18) 
1 11 
Entel" terti (t.e . 12 for MOnthly) 
1 12 
Enter number of years 
1 2 
USH1g our calculations : 
After I years the bolance is: 128 
Using the (()II(lUNO function: 
122.039996137556 
• 

Debugln, • Pralram 

-,--- - -----;: 
NSIASIC....... IS 



one uslna the COMPOUND Function. It seems we· ... e aOt a 
bua in our proaram. ThereMe three types of erron possible 
in NS BASIC: compiler-time errors. IVn-time errors. and 

leak errors. 

A compile-time error is made when you type In a Statement 
Incorrecdy. NS BASIC .Janak this error immediately after 

you tap the retUrn key . 

• 2ee prant -hello-
Error 2 __ State.nt or syntax invalid 

This error indicateS that there is no PRANT Statement. We 
misspelled PRINT and NS BASIC sipled the error. 

A l'\U'I.time error Is caused when a siwnion arises that an
nex be known at compile-time. For example. you may cfNide 
cwo variables (alb). When NS BASIC compiles a Statement 

""" u 
• zee c • al b 

It does not know the values of I md b. When you run this 
proaram• if b Is a smn" mer. Is an error (diYIdina by a smna 
Is undefined.) In this cue, NS BASIC will stop executing 
your program at line 200 md display this messa,e: 

0200 :Error 29- Expression 

A Iaz;c error Is caused when your program is incorrect. It 
produces results that are wrona or unexpected. This type of 
error is comman and NS BASIC cannot detect it. Unfortu
nately. our error is a IoIk error. We did not recelYe my er
ror mes.sars when we ran it. but the cwo values displayed 
at the end should ha ... e been the same.. We" hl ... e to debut 

our pI"OIn.m! 

NS BASIC Vtes you , number of toOls 'Of' debuginl- You 
an erg;ble tndna of your provam uslna the: TRACE ON 
Statement. Every Statement executed after TRACE ON will 
have iu line number printed into the display window. You 
disable tndn& uslnt the TRACE OfF Statement. It may be 
diffICUlt to follow IF THEN ELSE. GOTO. and GOSUBs in 
your code. You an use tradna to see ...mere a procn.m is 

pa· 
The STOP Statement can be inserted into the aru of the: 

" 
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procram that b aus1na probI«TI1. STOP does JUSt tNt It 
stopS the proanm. You may print and chanp the values of 
procram varlalHs, check the memory statistics. and onee 
you hlw. aood kMa 01 what b happenln&. you can condnuti 
aecutlon It the nut 11M number usln& CON. 

If you are hi....,.. protMms WIth one section of • procram. 
you can bep execudon It Viat polnt by uSin, RUN iwno. 
You IN)' abo let In)' necasary variables to any Vllue pnor 
to sanin& the uecudoft. Us. STOP and RUN i1fno topth
... to debua SIN. para of complex procnms. 

w. know tNt our procnm Is compuuna me lntM'tit incOl'"
reedy. Add. STOP Stl~ ... t It line 9S and line 165: 

• 9S STOP 
• 165 STOP 
• 

Thb WlIywe can check tNt our '"kW valva ar. correct. and 
lMn WI: an 1M how _ch loop chanps lhae WNu. RUN 
the procrIm &pin. entefina the values u shown: 

• RUN 
Enter starting principal 
7 ,ee 
Enter interest rote os X (i.e. 19) 
7 11 
Enter ter. (t .e . 12 for 8Onthty) 
7 '2 
Enter nu-ber of years 
7 2 
Stop at 9095 
• 

When the ~ STOPs aline 95 your N.-tan """, 
beep. W. can t.tH: the V AAS Command to Mw the procram 
wriables.. and thew values; 

fI • V •• S 
PRINCIPAL : lee 
Rate : l' 
TERM: 12 
Y~rs : Z 
• 

Commue the execudon of the ~ usi", the CON 
Command. TM procnm wil STOP apln Illine 165. Use 

" 



me VARS Command apln: 

• CON 
Stop at a165 
• VARS 
PRINCIPAL: 100 
Rate: 0.00833333333333333 
TERIoI:U 
Years: 2 
BAlANCE: 108.833333333333 
y; 1 
c: 1 
INTtREST; a.833333333333333 • 

This looks nn .. Continue me Pf"O~ usln, CON. It STOPs 
at 165 """in since we're in a pair 0( loops. Use the VARS 
Comnund """in: 

• CON 
Stop at a16S 
• VARS 
PRINCIPAL: 108 
Rate; 0.00833333333333333 
TERM: 12 
Years; 2 
BAlAHCE : lal . 666666666667 
y : 1 
c: 2 
INTERE ST: a.833333333333333 • 

Wel~ here's the problem. It seems the Interest we compute 
every period Is the same! TIuit's not how compoundin, in
tenst is supposed to woric - It's supposed to increase.. UST 
die section 0( the ~ tNt computes interest: 

• LIST 180, 181 
0100 RE).4 C~te final interest 
all0 LET rate. rate · a.01 / terN 
012a LET bolonce • prinCipal 
al38 FOR y • 1 TO years 
a140 FOR c • 1 TO term 
alsa LET interest. rate · principal 
al60 LET bolonce _ bolonce + interest 
016S STOP 
a170 NEXT c 
al80 NEXT y 
• 

" 

• 
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, Take, tIoM look It this code. beaus. we know the Interest 
Is computed wrona. Nodelliine ISO. It seems we',.. always 

, compuuna the Interest t:.sed on the orf&Inal principal. not 
the currllru balance.! Edit line I SO iO that It 11: 

• 
• 
• 
• 

r 

• 158 interest - rate • balance 
• 

• 95 
• 165 

RUN the proararn tpIn. Node. dlat the values ant the 
arne. W.'ye, debup It! 

Savini &nd Loadlna a Proaratn 
When you rtnt crate I new proarwn (aker. NEW Com
mand) an the Statements you type In are saved In • tet\"l9O
~ry lilt.. This It how NS BASIC A ..... your WOf'k • so dull 

you mIIy quit any dine you W1n1., and then come badt later 
to continue whwe you left off It.ho protects your work 
for" those rare occukNu thlt you freeze your NewtOn de.
velopJn, • procram. 

When you .,.. ready to A .... your new procnm. you mult 
use the SAVE Command. W.'U 1I'It our uample proanm 
with the name Compound IntereSL 

• SAVE Co.pound_Interut 
COIIpOUndJnterest saved 
• 
NotICe tNt rm. nama annot havt spaces, but may conWn 
both upper and lower cue Ietten, IS wellS speaal chanc· 
terS IQ unctencor-e U and hyphen (-). 

WMn you would like to edit I procnm you ha'I'I. already 
aved, you UM the LOAD Command. We" LOAD Olr Just
sa'o'ed procnm back into NS BASIC. 

• LOAD Co.pound_Interest 
• 
Note: When you LOAD. pf"OInm. NS BASte performs. 
MNEW' first. If you haYe not sa'led your current Pf'OIT'W'I. 
any chanp:s wi. be IosL 

NS BASK: .Iows you to edit. copy ol)'QUl" saved pt'OIf"Im. 
or ed,t dMI onanal prOf"lm In pliCe. this option Is con
trolled Ulin, the 'til ...... setdna. If you choose to edit. 

" 



copy. then any chanps you make will not be saved until you 
use the REPlACE Command. This will update the Uived ver
sion 01 the currently LOADed proJnlm with any chan,es 
you h.J.Ye made. If you decide you'd nlther not RYe the 
chanres. you may just LOAD the p4'oaram "",in or U$I: the 
NEW Command to Stlrt wortdn, on a new p4'08ram. The 
advama,e of this w.toy of woritina Is that your qnaJ file is 
only updated when you want it to be. The disadv.lna.ce Is 
that you may acddentlily dJsan:l chances you make. by for
ceaml to U$I: the REPlACE Command. Remember ttq[ the 
NEW and LOAD Commands completely clear all UI'WIved 
information from NS BASIC. 

let's try some chanaes on a very small F"'otnrom. so you can 
SN how NS BASIC worlu: In these two w.toys. Enter in the -- """"'" • NEW 
• 1e a _ 5 
• 20 b _ 18 
• 30 c _ al b 
• 40 PRINT c 
• SAVE SlIIall _Ex omple 
Small_Example soved 
• 
Make sure Mr.."", II checked. Clear all the information 
OUt of NS BASIC usln, NEW, and then LOAD 
Small_Example: 

• NEW 
• LOAD S. oll_Exollp!e 
• 
Now chante line 10 by enterifla a new line 10 as foIows: 

• 10 a _ 180 
• 
UST your prqram and confirm ttqt the chanp Is in the pl"D

cram. C)ear all the infon"ation lII;n usint NEW. and then 
LOAD SmaILExample 1II1n. and finally UST it: 

• NEW 
• LOAD SlIall_Exa . ph 
• LIST 
0010 LET a _ 5 
0020 LET b _ 10 
0030 LET c _ alb 
0040 PRINT c 
• 
Notice that your chaoaCi to line 10 was not Uived. This is be-

" 

, 

, 



ause wtI did not use the REPlACE Command prior" to 
deartna all the Wonnadon wtch the NEW Command. Try 
rnaIuna the chanp to line: 10 'Pin. but thll dme use the RE· 
PlACE Command afterwards: 

• 18 0 - 188 
• REPLACE 
• s.oll_Exo.ple saved . 
• 
Clear II the Informadon apln usl.,. NEW. and then LOAD 
Sma" Example 'II1n. and finally UST k. Nodee that this 
dm .. since ~ speciflally saved the d\anps we made, the 
new line 10 II In the saved venlon of the pt'OIratn. If you 
perform the &ame acdons WIth "Edit a copy" not cNdc.ed, 
}'QU'. find chat your chances to h 10 are saved u soon IS 
}'QU make thtm. There is no need to use the REPlACE 
Commond. 

Savini Padcalu 
PaclQcet are procnms mal the NewtOn an eJCeoJte direct
ly You can crate proanm' ttlatocher people can run. eYen 
thouat' they do not own NS BASIC. MdldonaJly. you may 
want to create packap ftf'S1ons of proanms they you run 
frequendy, $0 they wfll appear In your Exuu Orawer. You 
can abo make I Pf'osnm Into the NewtOn backdrop appIl
codon. 

n.. MAKEPACKAGE Statement creates a sund·a)one 
padtJ&e In the Extras dnwer. 'The name In the Exuu draw • 
.. is the name the pt'OII"Im was SAVEd IS . AI ,tand-41one 
packaaa use I default Icon In the exuu drawer: 

You can 11M: the SrnCON Sta~t to usea CUltom leon. 
The complete name of the pa~ k ptorramNorne.pka:NS
BASIC. The name dlsptayed In the Enru drawer is ~ -.. 
We' create a small provam, sa .... It, and then use the 
MAKEf'ACKAGE Command to create the sand-alone 
pacbp. Entef" the followina procrwn and save It IS INVEST: 

18 REM NAKEPACKAGE Exa-ple 
Z9 PRINT "Enter starting pt"l.ndpol " 
38 INPUT principal 
48 PRINT "Enter interest rate as • (i . e_ 18)" 
58 INPUT rote 
60 PRINT "Enter ten. (i _e. 12 for .oMthty)· 
78 INPUT te,.. 

11 



80 PRINT MEnter number of yeors M 
90 INPUT yeors 
109 REM (OIIipUte finol interest 
110 rote - rote · 0.01 I t erm 
120 PRINT MAfter ";yeors;" yeors the bolonce 
is: R; compound(rote, years · term) • principol 
130 END 
• SAVE INVEST 
INVEST saved . 
• MAKEPA(KAGE INVEST 
• 

The pada.ae will appear in the Extras drawer under Unfiled 
Icon$.. You an use a sQnd-alone pro,ram as the I».ckdrop 
~iation of your Newton, provided it is s~ in the in· 
temal memory of the Newton. 

Hovlna a Proaram 
When you SAVE a proaram. NS BASIC saves the provam 
in one 01 twO places: either in your NewtOn's internal memo 
ory or on the stof'lle card currendy iru;Cllled in the New· 
ton. Please refer to the Memory and Storale section of your 
Newton Handbook reproml conuolllnl where new Infor· 
mation Is stored. 

If you Nive saved • provm1 on a sto~ card. that procram 
will only be avalboble when that storale card is inserted and 
store new Items on card Is checked If you would like to 
move a program from one card to another, or from a cud 
to your Newton, or from your Newton to a card, you will 
need to use me serill connection.. 

Copy a text version of your procram by usina the UST 
Command. Use copy and paste to UVi! this text on your 
desktop computer. Use the DELETE SCltement to delete 
the program on your Newton. Close NS BASIC, and Ulf!. 

Card in the Extru Dn.wer to selec:t the desired location fOf' 
the program. Open NS BASIC and connect to the serial ter· 

mmal. Clear all memory uslnc me NEW Command, and 
chen use cut and pute to enter me program into the com· 
munications software on your desktop computer. finally. 
use the SAVE Command to uve the program In the new 10-
cation. 

The Elements of a NS BASIC Program 

" 

) 

) 
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A proaram In NS BASIC Is. set of numbered Statements or 
lines.. Each NS BASIC procnm line may consist of the fol
Iowvlt elements: 

line-nuMber STATtHfNT arguments II c~nt 

A line number Is any number from I to 9999. 

A STATEMENT II an }nsuvcdon for your provam. Exam
ples are PNNT. INPUT and IF lM Statwnent and Its UJU
menu detennlne what acdon (If any) WIll be taken by NS 
8AS'C when the 11M Is o:ecuted. 

Any text folcwMa II on a 11M Is a comrntnt. and Is ~ 

"" NS IIASIC. 
Data Types, lite-raJ .. , and Variables 
The numbers. luYlp. and other data .lements that your 
procnm wortu With hi .... an usociued data type. A data 
type I. a Wly of ducribltl, a ,roup of relIted items. For ex
ample. the Int.,... data type duaiba .. whoI. numbers. 

Utenb anlusl that. IIt .... 1 values you us. In your procramL 
You us. tMm all the time: to Jet the Inklll value of a varI
Ibie. to aabliJh the sartin, and endlna: .... Iues of a FOI\ 
NEXT loop. and so on. You Clnnot chanp the valu. of I lit
",I. 

VanabJes an the named holden of your data, A .... riabIe·s 
value mar be chanpd u needed. 

NS BASIC aupporu the foflowlna data typa: 

Numeric Data Typel 

~ an ........... 1 types of Numeric data, but they Ilwre 
the wne beN¥\Or. You an pnenlty mbt and matd! amotIJ 
the rypes of nu~ data WIthout d!fflcutty, 

II 
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T"" Sae .. ",. literal 

Intept'" )0 bits .53.6870911 to 100 
5),6870911 

Oal 16 bits 15)(10.-45 to 12.5 

l.1xlol8 

Double II bits S.OxIO·32-i to 
1.00IOO 

1.7)1;10308 

Extended 61 bits 1.9xI0-49SI to 1.00lOOO 

1.11110"']2 

Boolean Data Types 

Booleans consists of twO values: TRUE ~nd NIL (false). This 
ciaQ type is used with the If SatemenL It teSts the Boolean 
value of an expresslon and leleas the THEN Satement if it 
is TRUE, or me ELSE Statement if It Is NIL 

String Data Type s 

Suinp consist of a series of cm,racters. There are a number 
of functions that manipulate strinp. The conatenation op
erator <&l is used tololn twO strinp tocether. The && op' 
erator joins twO strinp u well but !Neru a Sp;ice between 
them. A suin, literal Is enclosed In quotation marks: 

~Thi5 is a string literal -

Array Data T ypes 

IVnys are conQinen. They are lisa ol values stored with 
the wne name. Each element in the VTa}' is referred to by 
includ1na a number In square brackets after the varhble 
name. Amys stan with a tero element and an have many 
elements. ARR[Z] refers to the third tiementin theARR 
amy. Each element In an amy can be of any type. Array lit
erals ar. enclosed In square brackets, ;and e<lch element is 
separated by a comma. This Is an amy literal: 

[1, 2, MEven Strings~, 3.14] 

" 

I 

I 
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Frames 

Fnma ..... also containers. They .,.. a collecdon of uro or 
more fleIds enclosed In curly bracketS and leparated by 
commu. Eadt fWd consists of I fIekt nalM. followed by I co
lon and Ita .... Ne. Iu WIth Imys. _en field an b. of any 
t)'P' IndudIn& In atray or another frame. ThIs Is a tram. Itt-

on" 
{fieldl: "String field", nullber: 12, 
reolnoMber: 3.1~} 

Fields In I frame Ire refetnd to by the frame rwne followed 
by I period and the field name In the tram .. my -
Field. fi rstNome refers to the 'f'llue*)ohn"1n this 
example' 

10 .vFteld. {ftrst~: "John", lostHoMe: .... ', 
20 PRINT .yField.flrstNaMe 

You an Idd new fI-'ds to I frame It Iny arM. simply by u
slanina the new rteld I .... Iue usln, the same notation. To add 
myNickNome to myField. use: 

30 .yField . .yNickNome • "Johnny" 

Frames ..... used ext.enSNtIy for fdeL Each f'kord In I file b 
I frame. flMer to the Frames secdon in the Advanced Topics 
cftaptw of dis Handbook for mort WormAaon. 

Symbols 

Symbob at. Internal forms of idenuflen. You us. symbols 
to acca. frame elements, and to create "",lues that are not 
eYlIuated. You specify a symbol by precedint It wrdla '. Sym
bols may be usJ&nod to vartabIa. used In expressions. and 
PRJNTed . 

.. • _. sYlibolnollf: 

.. PRINT. 
sywCa I rdIf: 

Variable Names 

A .... riabIe Is a name chat holds a .... 1ue. The name consists of 
a Hqu.Ke of alphabetic and numeric characterS. There Is 
no hrnk to the Iencch of a variable name In NS BASiC, and 

u 



~ery character In the name Is slanifiant. We tell you this 
beaun in some older BASICs you could only use short 
names. VlI'iable names are not case sensldve. and ~ces and 
other special characterS rNly not be used. Variable names 
mlJst scr.n. with a letter. 

NS BASIC keywords may not be used u variable names. For 
a complete list 0( keywords. see Appendix 8. 

The follc)w;n& list shows some variable rwTlU that are al
lowed by NS BASIC: 

text 
llA*S 
L ..... s 
WlSpec 
worldl34 

II same as llamas or llamas 

And some that are not allowed: 

ltobh: II starts with a number 
X&Ycards II uses special character & 
first counter II has a spoce 
Xcorrect /1 does not start with a letter 
size // this is a NS BASIC keyword 
Second_wi n_Num // more special characters 

Un-Type.d 4U1d Typed Variables 

If you U5e a variable name that does not specify a type. then 
NS BASIC automatically detennlnes the proper type of v.;ui · 
able to be used bued on tM type of the value you assign to 
it. What this means ls thata sin&fe variable may hold a soin&. 
then a numeric. then a frame. etc. 

If you end a variable name with 5, dlen that vanable will aI· 
w.ays (and only) concr.in a win, value. ""ian"" 'I numeric 
to one of these variables con..-eru that numaric to a suin, 
value fint. Amy variable names an not end in S. 

Expressions and Operators 
An expression ls a liten~ variable, formula or function call 
that has 'I value. Here are some examples of expressions: 

6/3 /I result is 2 
5+6/ 3 /I result is 7 
-This" && "that- 1/ result is "This that" 

" .I 
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,. ..... .. ~ . 
A .trln, oprusion an be I .tr!n& yteral, • scrina vuilble. 
or It m.~ combiM strine literals. strine variables and sub
StlTlp to produce .. linP stTin& V1Iut. SlmUln,. :I numeric 
upruslon can be 10 numeric COftJWlt.1 numeric varIabI, or 

• funcdonMrilb4e that ~ I maN: numeric ..... Iue. 

Arithmetic Operators 

NS BASIC allows the followln,lrlthmetlc operators In ttllr; 
ducendirll order of priority. 

• 
+ 

Muldpllauon and DMsIon 

Addiuon and Subcncdon 

Parenthall can be used to chanp the 0I"der of evaluadon. 

• PRINT 2.3-. 
l' 
• PRINT (2+3)-. 
20 

NS BASIC suwons "Gauna point arithmedc. All numeriC 
operatlons I'. arried out to 11 bit pnKblon and .r. trUn
cated to 16 d1lttl :nlhtl ConclusIOn of dMi openllon. The 
REMAINDER Function may be vied to find die remalnder 0( 

I dMsion. The D/V Function Is used fof' ~ (whole num· ..... ) ......... 
Andwnetic opeRtorS can only be IMd With numeric ex· 
prusJona. They may not be used WIth luinp. 

Relational Operators 

ReladonaJ openton compar. twO values and rewm I BooI· 
.n value of TRUE or NIL (hlse). ThIS rault can be used to 
d\anrI the now of. provam. RelatIOnal operatorS have • 

" 



lower priority than arithmetic operalOrs. The reJadO(lal 

opentors are: 

- <"",I 

<> NOt Equal 

< L6lIthan 

> Greater than 

<- Las than or equal lo 

>- Greater than or- equal lO 

In the LET Statement the equal sian is used to uslin a value 
lO a vanable. not as a rtlational operatol". 

Boolean Operaton 

Boolean operators tie eJtpf"tisions WCemer, rewmin& a 
TRUE or- NIL answer. Arithmetk and rtlauanal operators 
are evaluated before BooieJ.n opentor1. Two of the opera
lOrs. AND and OR. require twO expressions. The NOT op
erator applies to O(Ie expression. 

The SooieJ.n operalOrs are: 

AND Rewrns TRUE If the twO ex:pressions 
are both TRUE. 

OR Rewrns TRUE if either ex:pressiO(l or 
bom of me expressions are TRUE. 

NOT Rewrns TRUE if the expression is 
blse or returN NIL if it is TRUE. 

Examples of AND, OR, and NOT: 

0910 INPUT a 
0929 IF a >_1 AND a <00100 lliEN PRINT 
~Number Between 1 & 180. M 

0910 INPUT 0 
OOZ9 INPUT b 
0039 IF 0 _ 19 OR ba11J lliEN PRINT ~ One of the 
numbers entered is 19~ 
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Ml0 INPUT a 
ee28 INPUT b 
0038 IF NOT 0 _ 10 OR NOT boo la TliE" PRINT -One 
of the nuMbers entered is HOT 18-

Boolean O9WIton can be used with any exprtUlon mat re
wrns a BooMan '41ue. They may not be Uled In numeric ex
prallonl. 

1.4 Immediate Statement Execution 

Comn'IJnds (wet. u RUN and LOAD) are always executed 
Immedilut, u they .r . .,teAd. Statemenu ... ter-ed with
out I liM numb. are abo .. .cvted Immediately. The re
wits 01 wl&fW'*K SQ.UII'Mf\ts .,.. availble for \ater use. but 
th_ Statements them~ ar. not ,,'ted.. There are twO 

uses fOf' Immediate Stlten*'lt OK\ltlon: 

Simple Calculations 

NS BASIC may be used U I full -futured cakulatol' with. 
¥'If')' lar .. memory. You may enter nveral aleul.dons. u 
sl&n1na chi: results to variables. Tht variables will hold their 
values until I NEW Command Is luued. For uample: 

• b-S · Z 
• o_l.·b 
• PRINT 0 
• 100 
• ; 0 
• 100 - . 
OabuU1nl - When you UM th. STOP or END Sa.tMtent In your pro
cnm. you may PRINT the contents oIlndMdua1 vanabIes. 
use the V AA5 Command to see III CUft'Wlt variables. and 
~ chanp chI:.".kIes In vanab6a. All pampa. of debugin& 

_ • provam wu ~ In secuon 2.l. 

-
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CH ..... T!R 

3 
J. NS BASIC Reference 

The Reler.nce mapter contains an e"Itry for .... ery Com· 
mand. StitemWlt. Function. and WIdrt In NS BASIC. In I'· 
pNbeual order_ The enuia .,..lbted In ttl. Index arooped 
undef- Commancb, StlUfMnts, FunctIOnS, or WiCIpu. 

Each entry In the Reference ~ consists of the fo/Iowtnl 
informauon: 

Name Category 

rTEM parameten 

ODCRII'TION 
this section ducribes the ITEM and Its plrametel"l. De[2.ils 
concernlna the uses of ITEM .r. ~ IS well ali ~ con
nnlnu on Its UK. 

VtAt11"l1l! 
/II, small procnm that uses ITEM Is listed h .... 

OVT1'UT 
TINs H(tJOn shows the ruutu 01 n.nnIn& 1M Examp'- pro
anm. 
MLAT(DITt:f11 

A Iflt oIlet"O or more NS BASIC Commands. Statements. 
func.dons.or W'Idaea tNt.,.. reb_ to ITEM. You may of· 
t.n P'" I ben.- undencandlna of ITEM by r •• k~ the """ 
lated 'itMN. 

" 



ASS Function 

D6CJtll'TlON 
ASS rltWms me absoluUl (posrt:ivoe) value of the inteter 
number /c. 

FABS retUrnS the absolute (positive) value of the real 
number It. 

EXAM"-' 
10 REM ABS Excrnple 
28 RE/14 This progrOlll I"'eturns the positive value 
of any number INPUT to it. 
30 PRINT ·Please enter ony number:-
40 INPUT NUl'l'tber 
50 PRINT -The obsolute value of the number you 
entered is •• ; ABS(Number) 

OUTl'UT 
Please enter ony noni)er: 
- 28 
The absolute value of the number you entered 
is - 20 
• 

RfLATIEO ITIEf"IS 

" 

) 
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ADDARRA YSLOT Function 

AOOAAAAYSlOT(AmJy. iCern) 

DfSCkll'TlOH 

ADDAAAAYSlOT exunds "'"'" by add .. I new el«nent 
to en. Md. The vaNe of that tknwIt II iItm. ADOAAAA Y· 
SLOT rewml Ium • 

..... "'" 18 REM ADOARRAYSlOT example 
ze 0 • [1,Z,3) 
38 PRINT · Pleose enter ony number:
"0 INPUT Hullber 
sa ADDARRAYSlOT(o. Humber) 
60 PRINT "The new o",-ay is i 0 

OUTI'UT 
Please enter ony number: 
38 
The new array is • [1, Z, 3, 38] 
• 

IlfLATED ITV1S 
ARM YREMOVECOUNT 

" 
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ANNUITY Function 

ANNUITY (mte,periodl) 

DESC'UP'TION 
CalcutlteS the present value factor c:I an &MUrty <II[ I pen 
inw-est rott over the spectfied "UTIbet'" c:I ptnods. The inte"
est lOte Is the n.te per period. FIX' examP'e. IlX per year 
would be elCflrused u a monthly rate dO.OI (12"'12 
months =: . 12112 =: 0.01). 

u .... " ... 
10 REM ANNUITY Exmnple 
29 REM C~te annuity on .:>ntht)' bosh. 
30 PRI NT "Annool Interest Rote:" 
40 INPUT Rote 
sa PRINT "Number of months:" 
60 I NPUT HUII'totooths 
70 PRINT "Cost of the item:" 
88 INPUT Cost 
90 PRI NT "The cost for on payments is S"; 
AHHUITY((Rote • 0.01)/IZ, NumMOnths) • Cost 

OOTI'UT 
Annuol Interest Rote: 
12 
Number of months: 
58 
Cost of the item: 
leee 
The cost for oU payments is S39,196 . 117531105 
• 

ULA TED ITEMS 
COMPOUND 

) 



APP widget 

WINDOW \fMNum. windowSpK. *N'fI" 

DtSClU'TtON 
1M "" WKIpt dbpb.,. the sandai'd NewtOn appMadon 
badqround. ThIs IncIuda I dock dlspQy and dose bolt. 
When the us.,. tapS thee close box. ~ branches to 
dM liM sp«JflecIln thtI GaTO fleld of dM wlf'ldowSpec.. 

ThtI Wldpt Is controlled us'" the wwtdowSp«. Thes. fIeIch; 

IN supported; 

tit 1 e the tide to dUpbiy f« the IP9fIadon. 
You may a!so us. these fields InwmdowSpec vi ewFlags. 

viewFont , GOTO 

." ... " ... 10 REM APP Example 
20 wlSpec :- {GOTO:l89! 
39 WINDOW wI, wlSpec. App M 
40 SHOW wi 
50 WAlT 1000 
6e GOTD 50 
100 REM topped close box 
118 HIDE 
IZe PRINT "'Closed,· 

"£L.ATWITt:"S 
HID£. SHOW, WINDOW 

" 
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ARRA YREMOVECOUNT Function 

DESCIUI"TlON 

ARRAYREMOVECOUNT delew elemenu fromArroy . 
The tint e~ent to rem0\l8 is Jiven by~. and the "um
ber of elements to remove Is I'ICa7IT~ ARRAYRE. 
MOVECOUNT returns NIL 

EXAI1l"lf 
10 R04 ARRAYREI4)V£COUNT Excwnpll! 
20 (I • [1,2,3,4,5,6,7] 
38 ARRAYRENOVECOUHT (0, 2,3) 
40 PRINT "The new array is ." (I 

OUTPUT 
The new orray is - [1, 2, 6, 7] 
• 

IULATED ITl"' 
ADDARRAYSlOT 

" 

) 

) 

) 

) 
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" ARRA YTOPOINTS Function 

" 
" Al\AA YTOPOIN""(..."...".,) 

" 
DUCIU'TION 
AARAYTOPOINTS cr.tes. d~.....",. usln& an amy that 

~ 
specifies che shape of the dnwina and !:he X. Y ~ts fM it. 
1M. resuluna drawl", can be dlSplay.d In • WIndow usl", 
WORAW one. It b converted Into l.haJM ...... th MAKE-

~ "' ..... 0· 
1M first eIemtnt of shopWroy describes the o~1 shape 

~ 01 the dnWWlS; 

~ 
0 Cl .... 

1 ...... 
~ Z Small open CUI"YiI 

!8 3 Closed poIyJon 

5 Open polyp> ,. 
6 CIOIed CUI"YIII 

• 7 Open ........ 

• 8 lJne 

9 Tn.np 

t! 10 """" 
t! 11 "oaon", 

~ The second ellmtm. specifies the number of X. Y poinu In 
the shape. 1M remalnlna elementS are the X and Y v:alues 

~ 
of _ch point. 

............ 
( Ie ROI ARRAYTOPOINTS Exmnp1.e 

ze shopeArroy .. (9,4,25,10,18,40,40,48,25,10) 

( 
38 points : .. ARRAYTOPOIHTS(shopeA,.,.oy) 
.0 shope :_ HAXESHAPE(points) 
50 wspec :. {view9ounds: SETBOJNOS(10, 1O, 

( 

( "''''''''- " 
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zoo, ZOO)} 
60 WINDOW wi, wspec 
70 SHOW wl 
80 WDAAW wl, shope 

OUT'UT 

ItELATEDITEMS 
HAKESHAPE. POINTSTQARRAY, WDRAW, WINDOW 

" 

I 

, 
I 

, 
, 
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AZTABS Widget 

, 
~ WINDOW wwtNwn, WIndowSpec. ~1\LTAl!S 

WINDOW ~ window'Sptc. "AZVERTTABS" 

" 

" 
" • 

O[$CIUHlOH 
The AIfABS and AZVERTTABS wktaets display the Stan
dard NewtOn seiecdon obs In the horizontal and yertical 

onenauonl. 

These widfet:s .,.. contrOlled uslna the WWIdowSpec. These 
fiekls .,.. supported: 

GOTO- dMi lint: number to aoto If opped. 
vi. ewBounds: If not supplied. dehulu to the top 

(AllAM) or left ada- centered (AZV£RTTABS). Note 
chatlfthl5lsspecifled,thehe,cht(bottom - toP) 
must be at leut 20 fOf' AZTABS, and rhewklth (right 
_ te ft) mult 1M at !.an 30 (Of' AZVER TT ASS. 

vtAMP'LI! 
18 REM AZTABS Example 
ze wlSptc • (GOTO: 100) 
30 WINDOW wI, wlSpec, -AlTARS· 
.. , St(JW wI 
189 REM A selection was MOde 
110 PRINT "]ndex: " ; wlSpec . curIndexi ". Tut : 
", wlSpec: . text 

OUTNT 

r_¥d)e,.jiiljDk'ltWftiil n F!!FJtm 

I'I.fLA TID ITtMS 
fI SHOW, HIDE. WINDOW 

" 
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BEEP Statement 

DESCItl I"TION 
CaU$e5 the Newton to emit I sina'- "beep~ Ihrou;. the 
NewtOn's lpGker. 'The ICUIII sound of the beep Is seJeaed 
by kepsound as follows: 

• 
I 
2 
) 

• 
l 
6 
7 
8 

• I. 
" 12 
Il 

"""',u 

Alarm Wakeup 
Boo,Sound 
Clkk 
CNmple 
Extns Dnwet' CIoslna; 
Extns Drawer Openina; 
No~d Scroll Sound 
Trill 
Hi,tll1,nt Sound 
Xylo 

.." Wakeup 
Plunk (Trash) 
Pool! 

5 REM BEEP Example 
10 FOR { _ 0 TO 13 
20 BEEP i 
30 WAIT 1 
40 NEXT i 

DUn'UT 
(Your- Newton makes 
• 

each ~beep~ sound) 

!tELA TED ITEMS 

.. 

, 

, 
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BEGINSWITH Function 

, 
• BEGINSWITH(Stnnrl . Stmr2) 

• DfSCl!.II"TtoH 
SEGINSWITH rewms TRUE If 5tmr' ~ wt!h Stm(2. , The comparilon Jroru the can ol boch ItrinP. 

"""' .... 5 REM BEGINSWlTH Ex~le 
18 target • ·YES or NO" 
ze IF BEGINSWITH(torget, · yes·) THEN PRINT "It 
storts wi th yes" 
38 IF BEGINSWTTH(torg:t, "YES OR") THEN PRINT 

• "It storts with YES .. 
~e IF BEGINSWJTH(toOXet. "No OR") THEN PRlNT 
" It storts with No .. 

• O\ITI'UT 

~ 
It storts wi. th yes 
It storts wi. ttl YES OR 
• 

• ftELATlOITl"S 
STRCOMP .... ~ STR£QUAl 

• 
• 
• ,. 
,. 

" 
I' 

t' 

~ NSIAl'C_ " 



r 

BYE Statement 

BYE l""l 

OESCIUP'nOfoI 
BYE ends the CUrTel'lt proaram. and then quits NS BASIC. It 
is VlIIIid within a prOJram and u a Command entered usinJ 
d\e en-screen keyboard. If 'tOIls "'P9IIed. the value of the 
upreuion Is reQ.lmed to the external aile.- of NS BASIC. 
See the Advanced T Q9ics section for more Infomution on 
aUint NS BASIC from other" Newton l.p9IicationL 

.... H"-" 
10 REM BYE Example 
20 PRINT MQuitting NS BASIC· 
30 BYE 

OUTPUT 
Quitting NS BASIC 
• 
The ilbove appun momenWiIy. NS Bask then quiu. 

I\ELA TIED ITEMS 
STO P, EN D 



CEILING Function 

C£IUNG~) 

DfSCItlP'TION 
Rewms the next Intepr ".eatet' than or equal to the real 
""""",,, . 

.......... , 
10 REM (ElLING [xcaple 
ze PRINT MPleose enter a ~r: M 

30 INPUT Hullber 
40 PRINT MNut lOl"gest integer is .. . M 
CEIlING(Nu.ber) 

O<m'VT 
Please. enter CI number: 
1Z.31 
-Next largest integer 1$ •.. 13 
• 

AI!.LATI!D ITf:"1 
FLOOR 



• 

CHAIN Statement 

OES~"TIOH 

CHAIN Ql.aeli a NS BASIC prosnm to LOAD a pI"OJn'" 
Nmed by (ikNome from me dehult store and execute iL 
{lkNome nay be I suina literal or I vanatHe. ~r is 
lIle line from which NS BASIC is to Start execution in the 
!'leW procram. The current VlIues of all variables ue pre. 
served.. You an use thb form of CHAIN to break verybrze 
proarnns into sections tNt an CHAINed In when neecIed. 
If no iMNumber is atven. I NEW b perfonned. Then N5 
SASlC startS euwtion from the beainnin, of the prog~ 
You can use this form cI CHAIN to create menu-style pro
anms, where unrebted proanms Ire executed by a menu 
procnm uSin, CHAIN. 

EXA"~E 
10 REM Program! 
20 PRINT "This is Program I " 
30 CHAIN · Progr0rn2" 
40 PRINT "Return to Programl" 
• SAVE Programl 
Programl saved 
• NEW 
10 R~ Progr0rn2 
20 PRINT "This is ProgrOlll Z" 
30 CHAIN "Pr ograml" . 40 
• SAVE Progro lll 2 
programl saved 

OUT?UT 
• load Progro _ l 
• RUN 
This is ProgrQII 1 
This is ProgrCIII Z 
Return to Progra.l 

"ELATED ITEMS 
RUN 



CHECKBOX Widget 

WINDOW wtnNum, windowSpK. ·CHECKBOX" 

WINDOW WInNum, wfndowSpK. -RCHECK60X-

DUCIUI'TtOfoj 
1M CHECKBOX and RCHECK60X widteU display I small 
&qUIr. box that shows I check mutt when selected. The 
check bolt can be togled by the us ... by tap9In, on It Of' the 
label. CHECKBOX displays the label followed by the: check 
box. and RCHECKBOX shows the check box followed by 
.... bot 

These wldpa: are contrOlled usin, the windowSpK. These 
Aelds are supported; 

vi ewVolue . TRUE to display I chedunark. 
tel( t : n.elabel tot 

Note: you an update the SQlte of the CHECKBOX and 
RCHECKBOX wldleu us'n, the followl", method: 

U.windowSpeC :TOGGlECHECK() 

this upr-uslon causes die current lenin, of the checkbox 
10 toaIL f04" Instance •• checked bolt becomes unchecked. 
You may also use these fields In MndowSpec 

viewBounds, viewFlogs,yiewFont , GOTO, 
GOSUB. vlewFormot. 

.. 



EXAMO'U 
10 REM CHECKBOX Example 
20 wlSpec - {} 
3Q WINDOW wi, wl$geC, - CHECKBOX· 
40 wZSpec _ {viewvolue : true} 
59 WINDOW wZ, wZSpec, -RCHE(KBOX· 
60 SIfJW wi, w2 

" ELI< TIED rTfHS 
SHOW, HID£, WINDOW 

.. .. 



" 
" 
" 

CHR Function 

DESCRl'TION 
CHf\ returns the ASCII thancter equivalent ofL You must 
use an IntecW WIth CHR. Ref.,. to AppendIx C 01 mil Hand· 
book lot' a list 01 useful cNl'KW" coda. 

"'-"'''-, 
18 REM (HR Example 
28 REM This demo osks the user for a number 
and then displays the ASCII character 
equivalent of it. 
38 PRlNT · Please enter a nl.llllber between 1 ond 
Z56" 
40 INPUT HUll'lber 
50 PRIKT -The Charocter Equivalent of • 
Humber ; • is • : CHR{NUl'l'ber) 

OOTI"UT 
Please enter a nunber between 1 and 256 
99 
The Charocter Equivalent of 99 is c 
" 

"(LA no ITlMS 
ORO 



.. 

CLASSOF Function 

CLASSOF(x) 

DESCAlI"TlON 
CLASSOF rewms the W5 of the variable:lt as a symbol. 
You an use CLASSOf to check Ihe clus of a vviUlle. !hat 

• 

is INPUT by a user. ) 

The symbob ~med for am cRoa type are: 

...... "'-, 

In«&<, 

... 1 

CharaCter 

BooI .. n 

Sui", 

Amy 

'Am. 

',nction 

Symbol 

10 R04 CLASSOF Exan..,le 
280 - 5 
3e PRINT CLASSOF(a) 
48 0 _ ~Hel1o" 

59 PRINT ClASSOF(a) 

OUTPUT 
Int 
String 
• 

ftE1.ATfOITU1S 

.. 

'I,,, 
'rul 

'char 

'Strin, 

'array 

YAm. 

'function 

'symbol 



.. 

.. 

.. 
-

( 

CLOSE Statement 

DfSCIU'TtoN 
Close releues the slntl. file channel chon or the Hst of 
chlMels chonlist rerumed from In OPEN or CREATE state
ment. If dian Is omitted, III open file etllMeb are rel9secl. 
You annat un. channel In I GET, PUT, or DEL statement 
after you CLOSE: It. 

lXAH"" 
19 REM CLOSE ExmllPte 
ze (REATE chon, MEXAMPLEFile-, kerna-e 
30 CLOSE chon 

OUTPUT 
• 

IIfLATI!DITfHS 
CREATE. OPEN 

.. 



CLOSEBOX Widget 

WINDOW wtnNum, 1to'IIIdowSpec. ·ClOSEBOX" 

WINDOW wwtNum, 1WIdowSpec. ~GEClOSE80X" 

DESCIUP'TION 

,) 

,) 

The ClOSEBQX and LARGEClOSEBOX widgets cfl$play ~ 
the sancb.rd NewtOn dose boJ[ (~I ~nd bl'Jt! SIZes) In the 
lower riJht hand come..- of the NewtOn ScreM.. 

These widaets are contrOlled us"'l the -mwSpec. These 
liekb are supported: 

GOlO: the Mne number to COto if appecl 

vi ewBounds: if not suppl1ed, defaults to the Iowfl" richt 
hand comer of the screen. Note that If this b specified, it 
the bounds are relative to the lower rlcht hand comer. so 
you11 Nlve to use neptiYe numben 'Of" ~II values to place 
it anywhere elle on the screen. 

EXAHP'LE 
10 REM ClOSEBOX Example 
20 wI Spec _ {GOTO: l00} 
30 WINDOW wI, wlSpec, -ClOSEBOX· 
40 SHOW wI 
50 WAIT 1009 
60 GOTO 50 
190 REM topped close box 
110 HIDE 
120 PRINT "Topped." 

ftf1.ATEDITEHS 
SHOW. HIDE, WINDOW 

.. 

• 



CLS Statement 

CLS 

OESCItlHION 
CLS causu the contents of the NS BASIC screen to be 
erued. lt will not clear any WINDOWs. You must use the 
HIDE command to retnOYe them from the Newton's display, 

vtAMI"lf. 
18 REM Cleor Screen Example 
28 CLS 

0<m'VT 
• 
(The Screen is cleared) 

"flo' no ITEMS 
HIDE 

" 



COMPOUND Function 

COMPOUND(fC'lt. penodI) 

OESCIU .. noN 
COMPOUND calculateS the compoood interest for a ctven 
rote ovet' the specif".ed number of penodl • 

.......... 
10 REM ((Ml(l(JND Ex~le . This example OSSUllleS 
that interest is being calculated .onthly. 
20 PRINT · Please enter the Interest rote per 
yeor:" 
38 INPUT Rote 
40 PRINT "Please enter the number of months 
you wish interest to be calculated for:" 
50 INPUT Period 
60 PRINT "The percentoge gain is .. ; 
COMPQUNO«Rote . O.0111Z), Period) - 100 ; "S" 

ounUT 
Please enter the Interest rote per yeor: 
12 
Please enter the number of months you wish 
interest to be calculated for: 
56 
The percentage gain is 1&4.463182184388% 
• 

RfLATED ITEf'l5 
ANNUITY 

51 

.' 
-' 

, 
, 
, 
, 

, 

) 

) 

) 

) 



CON Command 

CON 

DESC""'TlON 
CON continues the execution of. NS BASIC procram that 
was halted by a STOP or END Statement. becution re· 
sumes It the next Sa~ent In th provam. 
H an error halted the procram. the CON Statement will also 
contlnue execudon It the next Stltement afte..- the one that 
aused eM erTOf" • 

.......... 
10 REM (ON Example 
28 PRINT -Before Stop· 
30 STOP 
40 PRINT -After Stop· 

OUTPUT 
Befor. Stop 
• CON 
After Stop 
• 

II.f:LATfDITlMS 
END, ON ERROR GOTO, RUN. STOf' 

" 



cos 

cos(x) 

COSH(II) 

ACOS(x) 

ACOSH(x) 

DlSCkl'TION 

Function 

COS rerum, the COSN of tN anc'ex In ~diam. 

COSH returns die hyperbolic cosine of the anp:. in 
radians. 

ACOS rerums the Irc cosine of the anIle It in radims. 

ACOSH returns the hyperbolic. arc cosine of the an&1ex in 
radians. 

EXAMI"LE 
10 REM COS Ex~te 
20 PRINT MPlease enter on ongte: ~ 
30 INPUT Angle 
40 PRINT "The Cosine of the angle is -
(OS(Angle) ; .. radians· 

OUTI"UT 
Please enter on angle : 
63 . 7 
The Cosine of the angle is _ 0 .646l41795698ns 
radians 
• 

MUTED ITEMS 
SIN, TAN 

" 



4 

4 

-

CREATE Statement 

CREATE dIon, f*NarM. Itt)' 

DfSC"IHION 
CREATE makes a new file. Files are stored on the Newton 
In • similar manner to other computers. The Iocadon of the 
Rle will be both in your Newton'slntemal memory and on 
the 'tor'II8 card (If any) currently lnJalled k1 the NewtOn. 
Please refer to the Memory and Ston.(tI section of your 
N~ Handbook reprdint contrOlU", where new infO!"
maUon Is StDl"ed. 

Ala you create In NS BASIC relNln on your Newton until 
you delete them US"" the DElm Statement. You use files 
to slOI"e data that you woyld otherwise have to re-enter" 
ff'tery tJm. you reset your NewtOn. 

A file comists of zero or more. frama. Each frame In I file 
has • Iter field that Is used 'Of" sonina and searchln&. This 
mans you must haYe an entry named key In every frame you 
add to the file with the PUT Satement. 

CREATE uses the strine In f*NotM u me name of the file. 
(ileNorM IN)' be • nri", IItenl or I Vlriable hoIdin& a stf'in&. 
tt sets tM variatMe dIon to the number aulcned to the file. 
You use dian In subsequent GET. PUT and Del stuemenu 
In your procnm. instead of the file name.. 

IS 



CREATE uses a variable named FSTAT to Indicate that the 
file was either created or not created. FSTAT Will be set to 
one of two values: 

o Ale successfully created 

I File could not be created 

Note: You Ihould avoid uUtl a varQbIe named FSTAT fOf" 
your own purposes. 

.......... , 
18 REM CREATE Example 
20 REN Creates 0 file ... prmpts for some 
i nfonmotion, stores then deletes i t . 
4B CREATE chon, -EXANPlEFile - , keynome 
4S IF FSTAT.l THEN STOP II CREATE error 
sa PRINT "Please enter some key dato . .. -
50 INPUT Fi leKey 
70 fi leRecord • {} 
80 fileRecord , keynome • FileKey II key 
9B PUT chon, fileRecord 
100 IF FSTAT_l THEN STOP II PUT error 
118 PRINT -Doto now in file i s ., . -
120 GET chon,FetchedDoto, FileKey 
138 IF FSTAT·l THEN STOP II GET error 
148 PRINT FetchedDoto 
150 PRINT -Deleting Record From File-
160 DEL chon. FetchedDoto 

O<m'UT 
Please enter so.e dato ... 
? Le_ons ond Ll o_os 
Doto now in file is . .. 
{KEYNANE :"Le.ons ond Llonos- ,_uniqueID:0} 
Deleting Record Fro. File • 

"ELA TEO ITa4S 
GET, OPEN, PUT, DEl. DELETE 

.. 
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DATA Statement 

DATA dcnaln 

OfSC"" TlON 
DATA Statements define the nformadon used by the READ 
SQtefMnt, They are not executed by NS BASIC. You tmly 
pQce them anywh .... In your proaram. 

You l\'\Iy Ule any number of DATA Statements in a procnm. 
They are accessed In sequential orde1- by the READ Stat&
ment. The dalDist Is a comma seplnlted Ibt of literal V1Iues. 
DATA Statwnenu an contlln only [WQ rypes of literals: 
semp and numerics. Strine literals must be enclosed in 
quoadon muits. Note that any special characters (III. etC.) 
In IlAlp Irt not evalullted. 

lXA,..'U 
10 REM DATA E_ample 
20 DIM o[UJ) 
30 DATA 4,5,6 . 5, "This", "Is" 
40 DATA " Strtng~ I "Dato" I -0 .01 
50 DATA " 1\ n2" 
60FQRi·0T07 
78 READ 0[1) 
88 PRINT oCt] 
90 NEXT i 
lee READ o5tring 
110 PRINT "1\\"2 the sa.e7 " j 
STREQUAl(oStri ng. "1 \ n2") 

O<m'UT • 5 
6 . 5 
This 
Is 
String 
Doto 
-8.81 
l \ nZ the SOIIIf:? NIL 
• 

" f LAT!0 1T( HS 
READ, RESTORE 

.. 



DATENTIME FunctiDn 

DATf.NTlME(Trne) 

D£SCLIlIP'TIOH 
DATENTlME returns & 'trin& conQinlnl the date;and time 
u MMlDDfYY HH:MM. rme 11 the returned value from the 
TlME function. If time is NIL, then the current time is used. 
The f()l"fmt of the due rewmed will depend on the locale 
01 the NewtOn belne used. Please refer to the Settint Pref· 
erences section d your NewtOn Handbook reprdi.,. 
dwlJinl the loale. 

£XAHP'LE 
10 REM OATENTIME Example 
20 (orTiIlle • TIMEO 
30 PRINT OATENTlME(CurTime) 

OUTPUT 
02/23/94 12:45 pm 
• 

R£LATED ITEMS 
HOURMINUTE. TIME 

" 



• 
• 
• 

" f , 
, 
, 

DATEPICKER Widget 

WINDOW WlllNum, wrndowSf>ec. ·OATEPICKER-

DESCIU,T!ON 
The DATmCKER widCfl displays the standard Newton 
date picker. The dati or dateS an be ,elected u in the 
DateS application. 

The wtdfet Is contrOlled 1,11"" u,. ~ These fields 
Ire supponed; 

se 1 ectedDate 5 : IVt .my oflntepn (from the TlMEO 
function) represendna the selected dateS. The first date 
determines whlch month Is displayed. If no value Is sup
plied. die current month Is displayed WIth the: current day 
selected. 

noSe lecHon: TRUE If DATEPICKER Is display-only 

singleOay: TRUE If only a sin, .. day may be selected 
You may also use thae neldsin WIOdowSptc vi. ew-

Bounds. vi.ewFlogs. vi. ewFont. GOTO. 
GOSue. vi.ewFormat . 

VtAH l"Le 
19 REM OATEPI(KER Example ze wlSpec _ {GOTD:100} 
30 WINDOW wI, wlSpec, ·OATEPICKER-
48 SHOW wI 
50 WAIT leee 
60 GOlD 50 
100 REM topped close box 
119 HIDE 
120 PRINT OATENTlME(wlSpec.selectedOotes(0n 

• Oct ..... 199'5 • ,.,.,t, l:r;,.'" 
• , 10 II 12 I' I. 
1!Ii" 17 '1"2021 
22nZi;tS~t7a .. ". 

"UATfDITlI'IS 
HIDE. SHOW. TIME. MONTH. WINDOW 

.. 



DEL Statement 
, 
) 

DEL mon, ncotdfrome 
, 

DESCIU'TtoN , 
DEl deletes I recont specified by recotdfrom~ from file dIon. 
mean Is the number of die 'Ue rewmed by the CREATE or > OPEN SQtemenu. re.cor*rorne Is I fmne cOI'Ialnin, lot leut 
the key fltid. It INy be I fnme rewmed by the GET 
Statement '" 
DR Ll$e5 I variable named fSTAT to Indiate that the 
record was eithet'" deleted or not deleted. FST AT wi. be Jet ~ 

, 
to one of two Vllues: 

11 
0 Record soccessfully deleted 

I Record could not be deleted 7> 

N ote: You should avoid uSin,_ variable named FSTAT for J' 
your own purposes. 

J) 

,J. 

,J . 

,J> 

-'. 

" 
' ) 

' ) 

.. 



, , 

t 
t 

, 

UAI'1'·U: 
10 REM DEL Example 
20 REM Creates a file ..• prOlllPts for scae 
infomotion, stores then deletes it. 
49 CREATE chon, ~EXAMPlEFile~. keyname 
4S IF FSTAT_l THEN STOP II CREATE error 
50 PfUHT "Please enter SOlIe key data ..... 
60 INPUT Fildey 
70 ft leReco,.d - {} 
88 ftleRecord.keyname _ FileKey 
99 PUT chon, fileRecord 
190 IF FSTAT_l THEN STOP 1/ PUT error 
110 PRINT "Dota now in fi 1e is ..... 
lZI GET cnon,FetchedOoto,FlleKey 
130 IF FSTAT_1 TliEN STOP 1/ GET error 
140 PRINT FetchedDoto 
150 PRINT "Deleting Record F~ File" 
160 DEL chon,FetchedDoto 

OUTPUT 
Pleose enter SOllIe dota .. . 
7 lelllons and L 101ll0s 
Dota now tn fHe is ... 
{KEYHAME:"Lemons and llomos",_untqueID:0} 
Deleting Record Ff'OrII File 
• 

ULA TED ITlMS 
CREATE. OPEN, PUT, GET. DElETE 

" 



DELETE 

DElETE (JkNome 

RM {lkNome 

DESC'''''TION 

Statement 

DElETE removes the proaram or file named by the nona 
varable or suint: literal frleNome from your Newton. The file 
b removed from both !he internal memory and stonae 
ant If ~ does rICK exISt an I/O error will result. 

To delete ill NS BASIC pro&ram iIIdd the suff .. -.bu- to the. 
program Nome. To delete a text file from the deb.ult store 
use the suffix -. txt-. To delete any files created us.,. the 
CRU.TE Statement. er1ter only the file IliIme (no sutroc) RM 
b a shorter name for DElETE. 

'''A'''''' DELETE " llamas .bas " 
RM Testfile . txt 
DELETE MyProg.bos 
10 REM DELETE Example 
20 (REATE chon, "Somefile- , key 
30 DELETE Somefile 

o"nUT 
• 

IULATED rTlEt1S 
SAVE, REPl..ACE, DlR.lOAO, ENTER. UST,CREATE, GET, '" 
STORE, PUT, OPEN, Del 

'I 

" 
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DIGITALCLOCK Widget 

DUCIUP'TION 
The DlGITAlClOCK wldpt dbplays the standard NewtOn 
dme pkker. The time an be selected IS In the Dues appli
cation. 

The wId,et Is cooU"olled usln, thtI windowSpec. These fields 
.,. supported: 

time: Arllnte&er (from the TlMEO funcdon) represendna 
the selected time. Thelnldal 'I1I1u. of this field determines 
!he I""ual di'Pb.y. 

You may also use these fields In wirIdowSpec vi ew
Bounds.viewFlogs.viewFont.GOTO. 
GOSUB. 

I!XAHfll! 
10 REM DIGITALClOCK Excwnple 
20 w15pec - {GOTO:l00~ time: 
STRINGTOT1~(~3:10~")} 
38 WINDOW wI, wlSpec, ~DIGITAlClOCK~ 
49 SHOW wI 
100 REM n .. changed 
118 PRINT TD4ESTR(wlSpec.thle, 0) 

"fLATI!D ITlHS 
HIDE. SHOW, STRiNGTOnHE. TIME. WINDOW 

" 



DIM Statement 

DESCfllI'TtoH 
OIM sets the number of ~ts (me) for an array (YVri-
Dt*). All amys start with the. etem8nt zero and an have an 
unlimited number of elements. You access the data in an ar
",y element uS!n& the expression ¥OriobIe [dementNumberl· 
Amys an have elemena of mixed type.. 

EXAM"'-' 10 REM Array Example 
20 OEM Hames(3) 
30 NomeSf.~ • MPeter

M 

40 NameS 1 • "Pout .. 
50 MonIeS 2 • "Mo.-y" 
60 PRINT "Contents of the Nomes Array:" 
70 FOR i • 0 TO 2 
80 PRINT Nornes(iJ 
90 NEXT i 

ounUT 
Contents of the Kames Array: 
Peter 
Pool ... ", 
• 

IU.LATIED ITD'IS 

PRINT. LET 

.. 

, 

, ) 
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DIR Command 

01 • 

DESCJtI .. TtOH 
OIR outpua ill soned Him, of d\e NS BASIC P'"ovams and 
text files currendy saved In yOU!" NewtOn's intemll memory 
or on the storaa- card cUrTendy insaned in the NewtOn. 
P\eu. ,.er to tN Memory and S~ section of your 
NewtOn Handboo6t repn:lina conttollina where new 
Informadon b stored. 

"""' .... 
01. 

OUT"UT 
Colculato,. 
Colculotor2 
HelloWorld 
LlamoCount 
• 

"ELATED ITEMS 
SAVE. REPlACE. LOAD 

NSOASIC_ 

BASIC progJ''''' 
BASIC program 
Text Fi \e 
BASIC progrom 

.. 



DIV function 

it DlV Y 

O£SCIU,noN 
DlV retums the mullT'1lA'T1 number of umes dle Inuser, 
can dMOe Into dMllntep'" it. 

EXA""" 10 REM DIV EXOIIIp1.e 
20 REM This progrc. tokes two numbers and 
coq>utes nulllber of ti.es the. Z I'IUIIbers can be 
di.vided. 
30 PRINT "Please enter two numbers." 
40 INPUT Hunberl,MumberZ 
50 Result. Numbert DIV HumberZ 
60 PRINT "The nl.Jri)er of t\II'II!S .. ; NUllberl ; .. 
con be divided by .. : Nurnber2; .. is .. ; Result 

OUTPUT 
Please enter two numbers. 
? 7,5 
The number of ti~s 7 con be divided by 5 is 1. 
o 

ItRATEO ITU15 
REMAINDER. MOD 

.. 
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DO Statement 

00 [WHILE eMpmsiM IUNTIl uprmion) 

OHCklrTlOH 

The DO statement bealns ill loop. The loop ends with ill 
lOOP StatemenL You may teSt kK the end"'l condition of 
the loop In the DO statement by usln& the WHtLEuprewon 
or UNTIL eJCfW'es.sIon. 

DO WHILE exprtSJion wWl evaluate tM Boolean ~ 
each tim_ before exeam", the loop. If upmsion Is TRUE, 
en.,. ttl_loop Is executed. If It Is NIL. the statement follow· 
Ina the LOOP JCltament Is exec::uted. 

00 UNTlL upmsion will evaluate the Boolel.n uprrssioo 
each time before execudna the loop. If upmsJon Is NIL. 
then the loop Is axewted. If It Is TRUE, the Statement'~ 
Iowl". the lOOP statement Is executed. 

You an exit ttl_loop by usln& the EXIT 00 statement with· 
In th_loop. 

f)(AHfOL! 
10 REM 00 Ex~le 
29 t - e 
30 00 WHILE t < 10 
40 {.i.1 
58 IF t )0 5 THEN EXIT DO 
68 lOOP 
79 PRJHT i 

OUTPUT 
6 
• 

"ELATI!.OITV1S 
lOOP, FOR. EXIT DO 

" 



DRAW Widget 

WINDOW WlnNum.1WIdowSpec. -DRAW" 

DESCItII"TIOH 
The DRAW widaet provides ~ user entry are:a d'lat ilccepa 
ink draWUl&- The input lNIy be recocnized as shapes (dIb is 
theddault) byseain,~viewFlags to 
vVisible + vClickoble + vGesturesal
lowed + vShopesallowed, orjunplainlnk.byset
tinc-.dowSpec..viewFlogs to "Vi.sible + 
vClickable + vGesturesallowed + 
vStrokesollowed 

The wldret is contrOlled usi'l, the WWldowSpec.. These ftekls 
are aupporud: 

viewChi Idren: n Imy of frames describinClhe 
drawint 

viewChildren[n].viewBounds:meview
Bounds of the nth wpe drawn 

viewChi Idren en] . points: the poi. nts of the 
nth shipe drawn 

You may also use dtese fields In whdowSpec vi ew-
Bounds. viewFlogs , viewFormot . 

...." .... 
19 REM DRAW ExampLe 
20 ."lSpec - {} 
30 WINOOW wi, wlSpec, -DRAW· 
40 SHOW .,,1 

ounUT 

ItELA TIED IT£HS 

PO!NTSTOAARAY, SHOW, HIDE. WINDOW 

See the POI NTSTOARRA Y Reference section entry for an 
example of extracun, the x.y cooniiNotes of the stapes Mld 
woke! dnwn In I DRAW wld&;et. 

.. 



, 
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.: 
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DRA WINTOBITMAP Function 

ORAWlNTO .. TMAP( ...... opdom. b_) 

DUCIUPTION 
Thb function Is used to craUl Icons fOt'" me f'tCTUREBUT· 
TON wldpt and the srnCON SQ,t.-nent. DRAWlNTO· 
BITMAP transfers the dnwinlin shope into bitmop. Use the 
MAKEBITMAP function to crate birmop Use one Of'" more 
01 th. MAKE MKtJons (MAKRINE, MAKERECT, etC.) to 
create Jhope.. TM optJOnS panmeter ahouId be NIL 

VtA ..... LI 
19 REM PICTUREBUTTOH Example 
28 shope.~KERECT(1.1.30.3e). MAXETEXTc-r-, 
12,10,21,21)] 
30 .ylcon:-NAXEBITMAP(32,3Z,HIl) 
48 DRAWINT08ITMAP(snape, NIL, myreon) 
58 wlSpec • {tcon: my1eon, GOTO: 200, 
viewBounds: SET8OUHOS(101, 181, 132, I3l)} 
69 WINDOW WI, wiSpec, ·PICTUREBUTTOHR 
79 SHOW wI 
80 WAIT 1000 
90 GOTO 80 
200 HIDE 
218 PRINT -Topped.-

OUTPUT 

"fLATfOITfMS 
f'tCTUREBUTTON, MAKEBITMAP, SETtCON, WlNOOW 

" 



EDIT Command 

EOIT hNo 

DESCIUI"TlON 
EDIT loads the ptoIram SQtement line specified by hNo 
Into the Edit Box. You may make any desired ch~ to the 
line and then update the prosnm by tappin, Enter. Tap the 
dos;e box to disard the chana:es.. 

.......... 
• EDIT 110 

"ELATED ITEMS 

" 

I 

I 

I 

) 

I 

jI 

J 



ENTER Statement 

ENTER fileNome 

Due.un-ION 
ENTER loads I text file named by die sui". variable or 
strinlliteral fileName 'rom the def1ult Itore, and attempts 
to enter uch line in the prOlI'WTl In exactly the ame way 
IIna If. typed with the keyboard. A proaram may be 
merpd with the cu,.,..-,tty LOADed P'oanm In this way. 
The text file may havt been created by another appllcadon. 
sent over In semi mode. or by Ule of the UST statement. If 
I line number from the text file matches aline numbti' of I 
Statement already In memory. the line from the text file 
overwntu the one In memory . To enter" I procram WIthout 
meraIn .. type NEW bel'or. the ENTER SQtement. 

When you LOAD I procram. NS BASIC does not re4nter· 
prel the Statements, ENTER can be used to re-lnterpl'"lIIt I 

P'ocnm-
PrevIously saved NS BASIC prOirams have I -,bas" ;after 
fileName.. If the file wu created by the LIST Command It 1m 
I ",txt" after fileNorM. 

"""' .... 
10 REM Si.~le Program 
20 PRINT "line 1" 
SAVE "St.pleProgro." 
NE. 
le REM Second Program 
20 PRIKT "line 3" 
30 PRINT "line 4" 

OUTl"UT 
• ENTER Si.pleProgrom.bos 
.. LIST 
10 REM SiMple Program 
28 PRINT "line 1" 
38 PRINT "line 4" 
• 

It£lA no rTV1$ 
UST,lOAD, SAVE 

" 



ELEMENTS Function 

ElEMENTS(frome) 

OESCIlII"TlON 
ElEMENTS returns a sorted list or all element names In 
(rome. It is useful for aeaina die names of the. elemena with, 
In • frame when they Me !'lOt. knoYtn. 

The INTERN Function returns an interN] reference tNt 
may be used in an expression. It may be used alon, with 
ElEMENTS to ICCeu the. values stof'"ed In die elemenu 
widUn I frame. 

Une SO d me eJQmple below demon:su'ues die use of 
INTERN. Ths line shows that ELEMENTS rewms In amy 
01 str'np: ~dnl the. names of the. elements In a frame. 
while INTERN convens those stt1nc5 Into I form tNt is 
med to access the values stored .... the elements of the 
fnme. 

EXAM'U 
19 REM Elements Example 
20 X_{a: 1, d: 4, b: 2, c :3} 
30 Y.elements(X) 
40 FOR i.e TO lengthCY) - l 
58 PRINT Y[i); x. (IHTERN( y[t ]» 
60 NEXT I 

OUTPUT 
01 
bZ 
c3 
d4 
• 

I'I£LATEOITEMS 
HASSlOT. INTERN 

" 

.) 

) 

) 

) 

:> 

..) 

.) 

• 



ELSE Statement 

DHClUH10N 
ELSE b used to separate statements to be. eJCecuted when 
the expresslon In an If THEN Statement b TRUE from those 
to be. executed when the e.xpression b NIL 

"""' .... 18 REM 8tock IF Example 
28 (I - 5 
3ab-le 
40 IF o-b THEN 
50 PRINT 0, b 
60 PRINT MThe numbers ore equal.· 
78 ELSE 
80 PRINT ABS(b -o) 
90 PRINT -The numbers ore this for opare 
100 END IF 

OU'N'UT 
5 
The numbers ore this for apart 
• 

ItELAnO ITtMS 
IF THEN ELSE. END IF 

" 



END Statement 

END [IF] 

DESOU"TlON 
END causa the procnm to stop execudn, WIthout a beep. 
The procram can be conunoed from th_ Statement after the 
END Satement by us,", the CON Command. 

END IF marlu the end of the current IF THEN block. END 
IF is paired wid'! the neMeSt If THEN statement prnceeding 
it. when nested IF THEN bHxks are used. There must be an 
IF THEN sa.tement I( a lower line num.ber than the END IF 
mtemenL An ELSE statement may be used between an IF 
THEN satement and an END IF statement. See the example 
for the ELSE stttement fOt' an example of usln, IF THEN, 
El...Si, and END IF statements In J procn.m. 

""'M"'" 19 REM END Example 
10 PRINT MLine NlMIIber 1M 
30 END 
40 PRINT MLine Number 2M 

OUTl'UT 
line Nt.MIber 1 
• (ON 
L t ne Nl.Jtnber 2 
• 

MUo TO) ITEMS 
STOP, CON, BYE. IF, ELSE 

" 



, 
, 
... 

" 
" 

• 

ENTER Statement 

ENTER fileNome 

DUCIU"1ON 
ENTER loads. text file named by the strin& variable or 
strin. itenl (lkNome from the default store. and attempts 
to enter uch line In the procram In exacdy the same ....... )' 
hnes I re lyped with the keyboard. A Pf'Ocnm may be 
merp<I WIth the cUlTendy LOADed P"Ovam In this WI)'. 

The text file may have been cr-eated by another" J.ppliadon. 
sent 0Yef' in serial mode. or by use of the UST statement. If 
a hne number from the text file matches. line. number 01 a 
Scatement alI"udy In memory, the line from me teXt file 
oyerwntes the one In memory. To Inter a provam without 
mer .. nc. type NEW before the ENTER Statement. 

When you LOAD a proaratn. NS BASIC does not fe·inter
p!'"el the Statements. ENTER can be. used to re-Interpret a 

procram· 

Previously A'ted NS BASIC procrams have a ... bu" after 
fileNorM.If the file was created by the LIST Command It has 
I ".on" after /ikNome. 

"""' ... , 
10 REM Slmpl~ Program 
20 PRINT "line 1" 
SAV E · Si.ple Prog ro." 
NEI 
le REM Second Program 
2e PRINT "line r 
30 PRINT "Line .. " 

OUT P'UT 
• ENTER Sh ple Prog ro lll. bos 
• LIST 
10 REM Simple Program 
28 PRINT "line 1" 
30 PRINT "line .. " 
• 

" f LA n o ITEMS 
UST, LOAD. SAVE 

" 



ENVIRON Statement 

ENVIRON I'O~ '" dltENV(YOnotWeNome) 

Of SC,,, ,.TION 
The ENVIRON Statement allows you to create environ-
men v:amb/a that rem!n their value even after closina NS }. 
BASIC 01'" resettlnl yoor Newton. , 

ENV(vorioble/'llome) returns the VolIN. currtndy stored In en- ~ 
vironment variable voriobleNome The STATS Comrmnd 
abo shows a complete list 01 an environment variables and 
their CUfTeflt valua. ~ 

To remo .... an environment vanabla. Set Its v:alue to Nil or 
leave the rilht hand ski. of the Satement empey. It wi. be 
remoo.oed the next ame you dose NS BASIC. 

SI'IECIAL NS SASIC fNVIRONHEHT VAA'AaLfS 
You can conuollust how much information is printed for 
arrays and frames using the PRINTOEPTH environment 
variable. The default 1s I. and Vltid YiIIJues are 0 (no imom .. -
don is printed fOf'" IITIIYS and frames) to any daired depth. 
When a variable that is an MnI)' 01'" frame is uHd in I PRINT 
Stl~ent the individual elements of the am)' or items of 
the frame will or will not be printed based on PRINT· 
DEPTH. 

You can read orwnte data to the: serial port usin& NS 
BASIC. The Ioa.don f04" input and 0IJq:tut is controlled USinl 
the environment YViabie 10. If 10 Is let to "SCREEN" then 
INPUT and PRINT Sa.ternena refer to the Newton's 
Kf"een.1f 10 is set to "SO" then INPUT and PRINT State.. 
ments refu to the NewtOn's serial port. If 10 is let to MIR~ 
dlen INPUT and PRINT SQtemenu refer to the Newton', 
infrared port. If you issue an INPUT SQtement to the serbl 
IX lnf~red port, the current inputPromec Is sent OUt the 
port. The input that is read must be terminated by a CR 
cha~. PRINT SQtemena thatar. output to thesfIriaJ or 
nf~recl port are termiNted by a CR chanictef. ContrOl 
cha~cters an be sent as put of the outpUt stream. FOI" 

"""''""' 

" 



t 

• • • 

PRINT CHR(Z7) 

will send the ESC character. 

Note that the Newton nHds a few seconds to switch its 
output from/to the serial or Infrared port.. 

The. the chane-
tel" tNt Is displayed by an It Is 
promptlnl for 1np!Jt. This Is especially useful for communica
tions: HWna: ineutPromPl to - will make me INPUT State
ment display no chaneler Pf'OITIpt It aiL The default value 
fOf' InDytf'rompt Is ~I • and It b sel to this wnen staron, NS 
BASIC. 

You mil' reset InpytPrompt to \u default settin, us!", the 
followInJ SDlten'let1t 

ENVIRON {nputPrompt.-7 • 
The environment variable sO COOQIm a frame that Is used to 
cenuel the: chancterisdcs -of the serial port. Ally chances 
you make to the elements of 12.r. uled the next time serial 
communlations are established usi", the 10 environment 
variable. Chances you make will not affect the current serial 
connection. This mum you mUll set the!Q environment 
variable before you set 10 to -SO". 

The elements of the!2 fnlme Ir. set to their dehult valou 
each ome NS BASIC 11 started. 

" 



Serial Port Settinp 

sO.connect The meuap that Is Hnt MConnect. M& 

when estabilshinC a connec- CHR(IO) & 
don. -

sO.unPend The charactel" that is used to CHR(Il) 
terminate an Input field. 

Note: unPwMf mUll be a 
chancter. You may use spe-
Cial charaaers by USII"II the 
CHR function. 

sO.byteCount TM number 01 characters to NIL 
accept before automatically 
unPendin,:, 

Note: Either sO.unPend or 
sO.byteCount ITMJst be NIL 

sO.data The data repres.,tadon, In [9600, B, I. 
an array [bps,daaBlu.stop- ·~1 
Blu~rityJ 

sO.data[O] The tr.InsmilSlon speed '600 
(bps). Allowed values are 
loo, 600, 1200, l'fOO, 4900, 
1200, 9600, 12000, I +WO, 
19200,38400,57600, 
115200, n0400 

sO.data[l] The number 01 data bia. N- O 
lowed values are 5, 6, 7, B. 

sO.data[l] The numb.- 01 stop bits. Al- I 
lowed va1ues .... 0, I, 1. 

sO.data(l] The panty. Allowed ..... lues .~. 

are MnoM, M....en-, -odd" 

sOJnpudonn The pr~essinlstyle for 'suinl 
Inpul. Set to 'raw to receive 
data or dass 'binary (such u 
Unkode.) Set to 'strine for 
normallnpuL 

" 



t 

t 

t 

The environment variable!B conalns a frame that Is used to 
control the chanaerisdcs of the Infrared pan. Any changes 
you make to the elements of IR are used the next time In
fnred communications are established usl", the IOen";ron
ment variable.. Chanaes you make will not .ft'ect the alrTef'lt 

Infrared connecdon. This means you must set the IR envi
ronment variable before you HllO to ~IRR. 

The elements of the IR 'nome Ife set to their default values 
each time NS BASIC is started. 

Infrared Port Senlnp 

IllcOMeCt The meuqe that II sent ·Connea.
R

' 

when establishl". a connec- CHR{IO} & 
don. ~ 

IllunPend The character that b used to CHR(ll) 
lamINte an Input rteld. 
Note: unPend must be a 
character. Yau may use spe-
dal chal<lcten by usinC the 
CHR Function. 

IllbyteCount The number of chancten to NIL 
accept before automatically 
unPendln" 
Note: Ehher IllooPend M 

IllbyteCount must be NIL 

IIlCharOeby The number of TIcks to 0 
pause between the transmis-
sion of channen. 

~""LIE: USING YOU" OWN ENV111;ONMENT V .. Il'AILES 
• ENVIRON pie_3 .141S926 
• PRINT ENVCpie") 
• ENVIRON pi~ 
• STATS 

OUT"" 
3.1415926 
(STATS shows that there is currently a pie 
environment voriable with the value NIL) 

" 



EXAJoII"lIE: USING THE SEAIAL.I'OAT FOA OUTPUT 
Ie REM list contents of spreodsheet to the 
serial port 
12 ENVIRON io--se~ 
15 OP£N ch, ~qfig:donv~ 
20 GET ch,n 
30 GET ch, f2 
59 x_ElEMENTS(fl .values) 
69 FOR i.e TO length(x)-l 
70 y-IHTERH(x[i)) 
80 PRINT x[i),fl.values.(y), 
f2.data.(y).fonnula 
100 NEXT i 
110 ENVIRON io-·screen-

EXAI1I"t.f: USING THE SERIAL. I'Ofrr FOflIN .. UT 
10 REM cotlect data frolll serial port 
20 f -{view8ounds:S£TBOUNDS(100,I00,138,110)} 
30tr-e 
40 transUst _ 
50 ClS 
69 WINDOW wI, f 
70 SHOW wI 
80 ENVIRON io-"s0" 
90 REM get a transaction 
100 INPtJT trans 
110 tr - tr+l 
120 translist _ translist & trans & CHR(13) 
130 IIIPRINT wI, tr 
140 IF trans <> "BYE- THEN GOTO 99 
150 ENVIRON io-"screen" 
169 PRINT tronslist 
170 HIO£ wI 

I'IElATED rTEI1S 

.. 

• 
} 

} 

} 

} 



ERASE Statement 

ERASE (rom,tD 

DESCkI'TION 
DeleteS lines of the currently loaded protnfTl sOrtm,1;t 
from and endln, It ID. ERASE an not ense lueH. 

"'-"''''-, 
10 REM ERASE Exan.,le 
20 ERASE 38 48 
30 PRINT -Line 30-
.0 PRINT -Line 40-
50 PRINT -Line 50" 

OUTrUT 
line 50 
• 

AfLATtO ITf. ... S 

" 



,. 
EXIT 

EXIT DO 

EXIT FOR 

DESCIU"TlOH 

Statement 

EXJT luves II loop at any powIt. K you have II specific condi
tion that ends loop procenlna. you use EXrT to terminate 
the: loop and bqll'l uecudon at the satement followwt the 
loop. You an Lt5e EXIT instead of I GOTO statement In this 

""-

EXIT 00 ClOSes the Stlwnerlt followinl the LOOP SClte
ment 'Of" the DO loop to be executed next. endln. the: DO 
loop. 

EXIT FOR QUSet the statement followln, the NEXT nate
ment for the fOlVNEXT loop to be execUted next. end!", 
the FORiN EXT loop. 

txAHI"LI! 
10 i.e 
2.00 
30 i.i..1 
40 IF \>5 THEN EXn 00 
50 lOOP UNTIL i.1e 
60 PRINT i. 

OU"UT 
6 
• 

EXAM .... 
10 FOR i • 1 TO 1B 
20 IF 1>5 THEN EXIT FOR 
3e NEXT i 
40 PRINT i 

O<m'UT 
6 
• 

ULATIED ITEMS 
FOR. NEXT. DO, lOOP, GOTO 

" 

) 

} 

) 

J 

J 
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EXP Function 

EXp( .. ) 

EXPMI~) 

DESCRl'TION 
EXP rerums the nawnl (base ... ) exponential 'Of' the rut 
number or Intqer II. 

EXPJ11 returns EXP(r)- I. 

vtAMl"ll 
IB REM EXP EKampl~ 
20 PRINT ~Pleose enter a nuni)ef'~ 
38 INPUT HUll'ber 
40 PRIHT "The Natural exponential is 
EXP(Nuntler) 

",,",UT 
Please enter a number 
? ? 
The Natural exponential is 1,096.63315842846 
• 

"ELATED ITEMS 

" 



FLOOR Function 

FLOOR(x) 

OESCIU,.TIOH 
FLOOR rerums the Inteaer less dun or eqlal to the real 
number • . 

"""""-, te REM FLOOR Example 
20 PRINT MP1~5e enter a number-
38 IHPUT Number 
40 PRINT -Next Smallest integer is ... • 
flOClR(NUll'lber) 

ounoUT 
Please enter Q number 
? 12 . 31 
-Next Smallest integer is .. 12 
• 

RELATED ITEMS 
CEJUNG 

.. 
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FOR Statement 

FOR 'Iamb'- ~resslon I TO expresslonl [STEP 
expression] ] 

OfSCIU~K)N 

The FOR Statement first lets I'OriobIt to ~ I . It starts 
coundna up to e.wpt"euion2 by IddIn, uprt'UionJ to 1:he wo~ 
oDIe at !he end 01 ~ery cyde. If upttsJ/onJ is a neptive 
number the counter win count down from e-tprUSlOnl to 
expres.slon2 In e.t:pre:sslonJ Increments. If expmskInJ Is omit
ted NS BASIC wuma the dehoult vaNe of I. &pre:wonJ 
annot be :1.,.0. 

A FOR Statement must ha .... a correspondina: NEXT State
ment somewhere after It In the proaram In order to make 
the loop complet .. FOR loops may be ~nested· or placed 
within one another. Any number of FOR loops may be nest· 
ed within eJch other. 

The final value of I'OriobJe Is equal to the first number the 
loop reaches beyond upre:ssionl. 
You can exit th_1oop by usln, the EXIT LOOP Sl2tement 
within the loop. 

EXAM'U. 
10 REM FOR loop Example 
20 FOR i • 1 TO 10 STEP 3 
38 '''''1-1toZ 
... PI! NT I, ! 
50 .EXT! 
60 NEXT i. 

OVTPUT 
1 1 
1 2 
4 1 
4 2 
7 1 
7 2 
10 1 
10 2 
• 

" ELATEDITIEI'IS 
00, NEXT. EXIT FOR 

" 



FUNCTION Statement 

FUNCTION fUrKoonNom~OtJS) ~ 

Off FN fUncDonNomt(OIJ'S) :; upruslon 

DESCft.,TION 
FUNCTION lond DEF FN def'lI'te a use!" function . Fu~ 
NotM Is a valid NS BASIC variable name and upression Is a 
valid NS BASIC expression or NewtOI'I5cript code. otJS are 
pan.metet" variables tNt ue used In exprtuion. User func
dom realn wir valves in me same manner as any other 
'Ilnab6e. Use at functlOll$ an &ratty IpHd up your code. 

Note: To use NewtOnScnpt in upt'eucn. you1 Med a 
NewtonScnpt Manual Proe ... '.'_" (or the Newran, by 
McKeehan and Rhodes and poblIshed by N' Profeuionalll 
I aood source of NewtonSaipt documentation. 

Vlrqb!es WIthin your NS BASIC provam are available with· 
In uptUSlOfI. even If they aren't paned In via o"s: prebce 
them with '\J . •. 

To alii user function. use: 

U: functl~Qr9S) 

.. 



EXAM ... 
10 REM fUNCTION Example 
20 OEF FNS(storttime).(T1CKS()-storttime)/60 
39 FUNCTION tot(b) 8EGIN LOCAL lc:...ej FOR i:-8 
TO LENGTH(b)- l DO x:-x+b[t); ]I ENO 
40 iterations-Ieee 
58 o-ARRAY(iterotions, 25) 
68 GOSU8 98 IlsUlll usi.ng NS BASIC loop 
70 GOSU8 170 Ilsua using function 
.. STOf> 
98 REM SUII! using HS BASIC loop 
189 t-TICKS() 
110xoo8 
120 FOR i.e TO lEHGTH(o)-l 
130 x-nOfl] 
He NEXT 
150 PRINT ~Method 1:". U: fns(tm) 
160 RETURN 
170 REM sum using function 
, ...... TICKSO 
190 x-tJ: toteo) 
290 PRINT ~Method 2:-, U:fns(trn> 
210 RETURN 

ounUT 
Method 1: 23.8833333333333 
Method 2: 0.0833333333333333 
Stop at 0080 
• 

IU!LATII!O ITntS 

" 



GAUGE Widget 

DESCIU,.nON 
The GAUGE wid(et provides I dispQy d I reb.tiYe onIue 
(leo. die batter)' pup). You an set the IruoaJ ~Iue. of the 
GAUGE. and upcb.te the value WIthin I provam-

The wkjaet Is conuolled uSiI'll 'IN ~ TheH fields 
are supported: 

viewVolue: The current setMC (O-IOOX filled) 

You INt al50 use these flC!lds in windowSpec vi ew-
Bounds. viewFlogs, vi. ewFormot . 

Whenever you chance the ~Valu. of I GAUGE. you 
must use 
WPRIHT winNtn, ~ .. 
to upcb.te the display of the GAUGE. 

EXAJ"U'lf 
10 REM GAUGE EKomple 
20 wlSpec _ {vieWVolue:0} 
38 WINDOW w1, wlSpec, "GAUGE" 
40 SOOW w1 
S0FORi-1TOl00 
60 wlSpec.viewYolue • i 
79 WPRINT w1, .... 
80 NEXT i 

- -
ULATfO rTlEf'IS 
SHOW, HIDE, WINDOW, WPRINT 

.. 

. 

, J 



• 

.. .. 

GET Statement 

GET dIon, WlriobIt(. key) 

DfSC""noN 
GET retrieves Infonnatlon from file dxm. Chon Is a number" 
retumed from the OPEN or CREATE StatemenL Vorioblf: Is 
the variable in which the data retrl~ 'rom the file Is 
placed. If a record is saved with a key. specifyln,key wiN ,et 
only that record. If key Is not spedfled me next record will 
be NtU'leYed. To use a key wfth me GET Statement a key 
must have been specified when OP£N was used fOt' the dton 
u -.-II. 

GET uses a variable named FSTAT to Indicate that the 
record was either rad or not rad. mAT will be set to 

one of three Yalues: 

0 Rec04"d successfully read. voriotNe set to read 
record 

I End of file reached, YOrloble is set to NIL 

2 key not found. vonoble Is set to next dosest 

''''''" 
Note: You should avoid us,", I variable named FSTAT fOf" 
your own purposes. 

.. 



EXAH'Lf 
10 REM GET Exa.p\e 
20 PRINT "The first 5 first names of the IYm'IeS 
file wi.ll be displayed . M 

38 OPEN CH. "Ncaes" 
40 IF FSTAT 000 " mEN STOP 
58FORi - 1TOS 
68 G£T CH. NoIIeOota 
78 IF FSTAT _ 1 lliEN STOP 
Be PRINT 1bne00tQ .~ . first 
98 NEXT i 

OUTPUT 
RUN 
The first 5 first ncnes of the ncJIIIeS ftle win 
be displayed . 

John 
Jone 
Bob 
Chris 
Koren 
• 
(The names obove will be the first 5 names of 
the "NOIIIes " fite on your Newton.) 

II.ELA T ED ITEHS 

CREATE. OPEN. PUT, DEL 

" "'IAOC_ 

) 

) 

) 

) 

) 

) 

} 

} 

' } 

} 

'~ 

'# 
• 



GETGLOBALS Function 

GETGlOBAlSO·~nl 

OESC"I"TlON 
GETGlOBALS retrieves elemenl from your Newton's global 
Informadon area. The most common Informatlon that you 
will want to retrieve Is In the element named user(on
fi.guration . HoweYer, OUlM" cbQ Is also available. A 
list of some common fields Is provided In the Accessln, and 
Usi", Other Files. Data. and Applications section (1.5) of 
d'lis Handbook. There art! many other flekIs available fOf' ad· 
vanced 1.IIen. Values can aka be w 1aned to GETGlO-
0AL5Q."""""-
Note: Chan,,", system YaiUf!S an have un~ and un· 
desirable consequences. Use "..Nt caution when chan&in. 
system values. 
W aml".: Caution should be used when accening and 
manti", the userConHgurotion element. The ele
menu may vary fOf" different NewtOn devices. 

fXA ..... lf 
10 REM GETGl08AlS Example . Show User's I'IO'IIe 
and oddress 
ze ""'NT 
GETGlOBALS(). use rConfiguration . compony 
30 PRINT 
GETGlOBAlS( ).user(onfigurotion ,oddress 
40PRIHT 
GETGLOBAlS() .userConfigurotion .cityzip 

OUTI'UT 
NS BASIC Corporation 
n HUt Crescent 
Toronto MDt 1J3 

II.I!LA T[o ITD1S 

" 



GLANCE Widget 

WlNDOW""""",, ~ °GLANCE" ) 

DfSCNI"TION 
The GlANCE ~ ~ a dis.play 01 a text mesgp In 
a wr.dow for three. seconds. This window is dispbyed when 
the SHOW 50uwnent it executed for me widtet. Once dte 
window hal 5hown and hidden Itself, you must re-create it 
with aooch«' WINDOW Statement. In omet' words. you 
an never SHOW a GlANCE WKlcet I1'IOI"e than once. 

The w1dpt 11 controlled UJin, the wwtdowSpec. These fields 
a ... supported; 

t ext: The meuqe text 

You !Ny also use these fields In-mw5pec vi. ew-
8ounds,viewFtogs, viewFont.viewFor
mot . 

EXAHI"t.I! 
10 RE~ GLANCE Example 
28 WlSpec - {text:"Reod Me quickty~} 
38 WINDOW wI, wlSpec, -GlAHCE" 
40 SHOW wI 

ounoUT 
(I wV'IcIow displayinl Read me qulddy Is displayed and 
Ndden) 

ItfLATfO ITEMS 
SHOW, WINDOW 

" 

) 

J 

) 

.J 

J 

~ 



t .. GOSUB Statement 

• GOSUB lrineNumbe( 

f 

f 

f. 

DESCIU'TIOH 
GOSUB auses execudon to bl'2nCh to the line of code 
specifIed by IMNumb«. A GOSUB must be paired with a 
RETURN Statement. When • RETURN Satement Is found, 
execution condnoa from the line after Ute GOSUB. J!u with 
the GOTO Statement. if !he IntNumbu specified in the 
COSUB Statement relet'S to a REM Statement. NS BASIC 
will also display thilt comment It the end of the GOSUS 
Statement as a line comment when the provam is listed. 
The example shows this automatic commendn, beha'lkH" of 
GOSUB. 

I!XAHf>lE 
10 REM GOSU8 Example 
20 PRINT ~GOSU8 Routines - " 
30 GOSUB 60 //Rout\ne .2 
49 PRINT "Routine '1" 
se END 
60 REM Routtne '2 
70 PRINT "Routine 12" 
80 RETURN 

ounUT 
GOSUB Routlnes 
Routine '2 
Routine n 
• 

II.ELA TID ITl"S 
REM. GOTO. UST, RETURN 

" 



GOTO Statement 

COTO IneNumber 

OUCIlUf'TION 
GaTO aU5eS executton to branch to I:he ine of code spec. 
ified by~. Ju WIth die GOSU8 Statement, if the 
hNI.mbrt 5peCified In the GOTO Satement refen to ill 
REM SQtern.-.t, NS BASIC Wli abo display tNt comment at 
!he end of the: GOTO Statement U ill line comment when 
the procnm II Rued. The example shows this autorNOc 
commentrll beh.aVlOl" of COTO . 

......... 
lEI REM GOTD Example 
28 PRINT ~Pleose ente~ 0 number ... M 

38 INPUT Ie 
48 IF )( >100 THEN GOTC 80 
50 PRINT MThe l'IlJIIi)er is too S111C111 M 

60 PRINT MPleose Re-enter ... • 
70 GOTO 30 
ae END 

OUT>UT 
Please enter 0 I\Ullt)er ... 
7 13 
The number is too small 
Please Re-enter . .. 
1 137 
• 

Jl.EL.ATlD ITEM5 
REM. G0SU8. UST 

.. 



HASSLOT Function 

• 
• HASSlOT((tume. slotNome) 

D£5CfU'TION 
HASSlOT rtUlms TRUE If the symbol In sIocNome b the 
name of I field In (rome. Rewms NIL otherwise. 

........... 
10 REM HA55lOT EKample 
20 testFrame :- {nome : -Fred- , fridge: TRUE} 
30 IF hosslot(testFr~. 'none) THEN PRINT Mit 
has 0 noMe" 
40 IF HASSlOT(testframe. 'size) THEN PRINT MIt 
has a size" 
58 IF HASSlOT(testFrQ'fte I • fridge) THEN PRINT 
"It hos 0 fridge" 

OUTPUT 
It hos a none 
It hos 0 fridge 
• 

IIfLATIED ITI!"'S 

ElEMENTS. REMOVESlOT 

" 



HEXDUMP Function 

HEXDUMp(ot;ect. SUItt. end) 

DESCIUP'TlQN 

HEXOUMP returns a It""' COtIainin, a hex dump of me 
sum, or binary ~ The entire dump Is created and 
placed In the return string. $0 you mOl)' run OUt of memory 
if you try and dump very larr objects. You may use the 
SUBSTRO Function to dump only :I portion of I sain&. or 
you may speedy the SUItt and end bytu to dump. If SUItt and 
end;are Nil the enun! objea is dumped. 

HEXDUMP Is useful fOf" SeriaJ and II'. provammin .. 

EXAMI'U 

18 REM HEXIJlM1' Ex~le 
20 dumpString _ -This is a String-
38 PRINT HEXDUMP(dumpString,e,Z0) 

OUT'UT 
000Q: 00540068 90690073 00200069 00730029 
.T.h.i.s . . i.s. 
9816: 00610020 . 0 . 

• 

MLATtD ITEMS 

SUBSTR 

.. 

I 

J , 
J 

J 

J 

J 

, 



• • • 

HIDE Statement 

HIDE [MtNt-mJ I (WMNi.millj 

DESCIU'TlOH 
HIDE ,,",oyes the sln&le window wioINtnl. or the list of win
dows vmNumist fl"om the KretIn. ltWoIum and IWlNumiu 
Irlll the number's crated by the WINDOW SCltemenL If 
HIDE \t used with no Il"JUmenu. all currently dispbyed win
dows .r. remOYed. Note Ullt usina HIDE without arpl
menu means that you mult re-c:reate windows with the 
WINDOW SCltement before showin, them Ipin. 

VCAH'" 
10 REM HIDE example 
20 W15pec - (View8ounds: SETBOUNDS(10, 50, 
100, loo)} 
30 WINDOW Wint, WlSpec 
40 WINDOW Win2, WZSpec 
50 WPRINT Wint, "Window l~ 
60 WPRINT WinZ, "Window Z" 
70 SHOW Win! 
80 SHOW WinZ 
90 "AIT 
100 HIDE WinZ 
110 SHOW winZ 
120 HIDE 

OU,"UT 
(Two windows ore created and then removed from 
the screen,) 
• 

"fLATf.DITI!HS 
SHOW, WINDOW. WP'RINT. CLS 

" 



HITSHAPE Function 

HITSHAPE(...".. x. l) 
DUCRlP'TION 
HrTSHAPE returnS TRUE if the poWIt da.cribed by X. Y bib 
within die supplied ~ ReuM'n$ Nil if d\e point Is ouukle 
the shape.. You auteshope UU'I, MAKEUNE, MAKEOVAL., 

"'-

EXAM .... 
10 REM HITSHAPE EXOIIp1.e 
IS button. w.KEOYAl(10,10.48,48) 
20 ws :_ {GOTO: 100, DRAWING: buttoo} 
30 WlNOOW wI, WS 
SO SHOW wI 
78 WAlT 1000 
80 GOTO 70 
180 REM process user top 
110 IF HITSHAPE(buttoo, ws.firstX, ws.firstV) 
THEN PRINT ~you topped in the button'- ELSE 
PRINT ·You missed the button'-
120 HIDE 

OUTrUT 
(A window with on oval is displayed. Top 
inside the ovol.) 
You topped in the buttonl 
• 

kft.ATEO ITIEMS 
SHOW, WINDOW, MAKEUNE. MAKEOVAl. etc.. 

" 

} 

> 

,) 

} 

} 
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HOURMINUTE Function 

HOURMINVTE(rme) 

DESCAlrTION 
HOURMINUTE retUms. sulnl cMni the time as HH:MM. 
nne Is the rewmed value from the TIME Function. To pt 
the number of seconds. you must use the TICKS Function. 

DtAl'Il"Ll 
10 REM ~HUTE h:~te 
20 Cur-nme • n...:o 
30 PRINT HOURMlNUTECCurTime) 

OUTPUT 
12 :45 pm 
• 

RELATED ITEMS 
TIME. TICKS 

" 



HWINPUT Statement 

HWlNPUT variahle [,prnmpt (. popUplb,t]] 

DESCJU'TtofoI 
HWINPUT opens. bolt fOf'" hind wnaen Input-It places the 
result Into worJlJllk. AJ with the INPUT Statement, If v,mable 
ends In a "$-, the result is made Into I strin" 

Prompc is an optional VJUment. The 'llllJue of prompt Is diS
played In the user box. If prompt is not IUppUed. II simple box 
where the USei'" may enter hand ..... ntten input IS displayed. 

FaptlpUl:I is abo an opdonal1t'JU'MOL It Is only 1'I2oltabie if 
ptompl is wppIlecl HWJNPUT createS I pop-up list similar 
to m. ana uHd in other appIiations on your NewtOn. The 
usu lNIy display dole popUpList by tappinc on prompc In the 
displayed box.I'opUpUn must be an .rn.y of suinp. l eo 
rG""P", ""'", ")"""1, 

EXAI'II"LI: 
16 REM HWlNPUT Example 
15 PopUp _ eFord M

• -Arthu,." . -Tri llion- . 
"Zophod ") 
20 HWIHPUT Name , "Please enter your 

;eePRi;';'~o .. ; NGIM! 

. Ple ........ _ .. _ 

IU!LA TEO ITf"'S 
INPUT, WINDOW, SHOW, HIDE. WPflINT 

o. 

) 

) 

) 

• 
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• 
• 
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• 
• 
• 
• 
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IF THEN ELSE Statement 

IF uprasion THEN [statemMI I ( ELSE stotementl ]] 

DBCIUHION 
The IF THEN ElSE Statement allows conditional exec:ution 
of ~ code based on the evaluation 01 an expression. 
If the result of opmJJon Is TRUE men s~t' Is pro
cessed. otherwise ,talementl Is executed. 

When ELSE storemmt2 II not supplied. the next statement 
In the proaram Is executed if expmsion is NIL 

When no statements follow the THEN, this bqifU I block 
IF THEN ELSE END IF. You may place as m~y statements 
as you need between ttl. IF THEN statement, and an option
al ELSE statement. Alter the ELSE statement you may place 
multJple statements. followed by the END IF statement. Use 
this fonn if you need to execute more than one satemeot 
If uprmlon Is TRUE or NIL 

fXAMI'U 
10 REM IF THEN ELSE Example 
20 PRINT ~Pleose Enter 0 Number ." 
30 INPUT NUll'ber 
40 If Nurrber>- l00 THEN PRINT " NlM!Iber is 
greater thon or equal to 199" ELSE PRINT 
"Nu.ber is less than 100" 
50 IF HuI!Ibe:,.-e THEN PRINT "Hunt/er is equal to 
zero" 

OUTl'UT 
Please Enter 0 Number. 
7 38 
Number is less thon 100 . 
• RUN 
Plrase Enter a NUlllbtr 8e~en 1 & 100. 
7 157 
NlJII'ber is greater thon or equal to 100 
• 

AfLATlDITll'1S 
ElSE. END IF 

'" 



INPUT Statement 

INPUT ¥arioblel ( ,vottoble21 _ ( ,W1rtOb1eN] 

DHCRlI'TION 
INPUT promptS the user fOf' infonmuon. A question ffiiIIrlt 
foIowed by ill blinkin.insl:f"tlOn point Is displayed. The infOl'"
madon the user enten iIIt dlelNPUT prnmpt is pbced intO 
~ Multiple k'lpuu to diffennt variables may be u 
sipted um, ill U"IcM INPUT Statement. The QrQble rype. is 
~tJaly :lUcned by NS BASIC to match the dlo eo
W"ed by the user. If any of the variable rwnes ends In ill "$" 
then the type fOf' tNt variable Is soin .. and any dati entered 
by m. user Will be converted to ill strinJ prior to stonnl It 
In the varbble. 
IJVhen ttl. INPUT stltementspecdles 1. slnlle sUint vanable, 
then the user may enter commas. or an empty Itrin. {l.e.. 
just press rwJm) It ttl. Input prompt. 

fXAI1,.LIE 
10 REN INPUT Excnplt!: 
20 PRINT ·Please enter two things . · 
38 INPUT a,b 
49 PRINT ~ Pleose enter one .ore thi ng . " 
50 INPUT cS 
60 PRINT "You typed in ..... . a ; .. & " ; b; .. & 
" ; cS 

OUTI'VT 
Please enter two things . 
? 5 • Ll a. os 
Please enter one .are thing. 
? 12 . 8 , see the co •• ol 
You typed in. .. 5 & llamas & 12.8, see the 

''''''''' ' 
AElATfO ITIEt1S 
PklNT. lET 

'" 

J 
) 

) 

) 

) 

~ 

~ 

~ 

) 
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INTERN function 

INTERN(W'irII) 

otsC'UI"TION 
INTERN rerums an in terrW rdet-MCe to stmf. It is most 
commonly used to access elements within I frame throush 
I variable. INTERN rewms I symbol 

Note,: The rauk must be placed within ~renthesis when 
used In an expression that accesses .. frame element. 

fXAMI"lE 
10 REM INTERN Example 
20 frame :-{o : 1, b:Z, c :3} 
38 frame_Ele_INTERN(Mb M

) 

48 PRINT frame.(frame_Ele) 
50 rrame_nomes_ElEMENTS(frame) 
60 FOR i.e TO lENGTH(frarKU\Omes) - l 
70 PRINT rrolllcUlOIIIes[iJ. 
rrome .(INTERN(frome_nomes[i)) 
80 NEXT i 
90 PRINT frame 

OUT'UT 
Z 
• 1 
b Z 
c 3 

"ELATED ITEMS 
ELEMENTS 

"' 



LABELINPUT Widget 

WINDOW Wll'lNurn. windowSpec. "tA8ElINPUT" 

DlSOUP'TION 
The LABEUNPUT WI. provides I label wrth a text entry 
line.. The widpt may abo contain I pIck.lllt. If It does. then 
I sma. diamond if cflSpbyed tn front of the bbeI. T applnc the 
label displays die pkk-lin . Tappi't, an item In the list enterS 
it I'1to the text entry hne.. 

The wid&u is c.onuoUed 115m, m. WIOdowSgec- These r.elds 
are suppon.ed: 

entryFlogs: recoarution flap for the entry field. as 
used In viewFlogs . 

lobe 1. : The label teXt 

lobe 1. Font : The label font 
tex t : The inloal entry field If&Iue 
entryl t ne . text:The user entered or updated entry 

field value 
lobe lCommonds: The opdonaJ pick list (an amy of 

StMp) 
curlobe lCommond: The ini tial selection from me 

optional pick Hi t 
v i ewVolue: The current selection from the optional 

pkklist 
Note: you an update me text displayed by the 
LABEUNPUT Wldcet us'''I the folloWlnJ method: 
SETVAlUE(U. windowSpec . entryl ine. • text . "New 
Value-) 
This function cNnps the: text displayed to New Value. 
and ~-d"WS the. WJdpt. You an retrieve the Q)ue entered 
by the user usmc the followln& ItXpnlUlOO: 

fieldText • windowSpec. entryl l ne . text 

You IN)' abo U5e these flekh In windowSpec view 
Bounds.viewFlogs.viewFont.viewFor 
mat . 

, .. 



r-

e-
r' 
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e-

, r' 
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£XAHI'U 
10 REM LABEL]NPUT Example 
20 wlSpec. {lobelCommands:(MoneM, M2M, 
M th,.ee ~]} 

38 WINDOW wi, wlSpec, " lABELINM" 
40 SHOW wi 

OVT'VT 

'U! ...... TfO ITl"S 
HIDE, SHOW, SETVALUE, WINDOW 

NS BASIC HIndbook , .. 



LABELPICKER Widget 

OUCItlPTIOH 
The lABELPlCKER wldaet prcMda.1abeI with a teXt dis
pby Una. The wid&et also contaInS I pkk-llSt. A small dia· 
mond is dispbyed in ,,"ont of 1he. label T appine the label 
dilplays the pkk-bt. TappinJ ~ Item In the list alSpbys it 
next to the tabel 

The wideet Is controlled us." the ~Spec. These r .. 1ds 
are supported: 

t ext : The label teXt 
lobe 1 Commands: The pIdt lin (;an array of strines) 
v\ ewValue: The curr.-.uelection from the pick list 
You may also .... s. these fields In windowSpec vie w-

Bounds.viewFlogs,viewFont. GOTO, GOS 
UB, viewFormot . 

EXAH'U 
10 REM LABElPICKER E_onple 
Z0 wlSpec _ {tobelCOI'mCInds: [ "one" . "two". 
"three")} 
30 WINDOIff wI, wlSpec, " lABElPICKER" 
48 SHOW wI 

ovn'UT 

IUL.A TID tT~S 

ue:B1h[J;J""' ,'_H 
• ..-- 0... 

HIDE, SHOW, WINDOW 

... NS BASIC HatdoooI< 

I) 

I) 

IJ 
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LENGTH Function 

lENGTH,,) 

OfSC'UI"TtoN 
lenp rewms the number of elements In ami)' x. 

Note: use STRlEN for suinp. 

lXA" .... 
10 RE~ LENGTH Example 
ze 0 _ [1,2 , -Three-, 4) 
30 PRINT · 0 has -; lENGTH(o); .. eLements." 

OUTI'UT 
o has 4 elements . 
• 

!lELATED ITEMS 
STRlEN 

"7 

; 



LET Statement 

[lET) woriobIe '"' uprewon (Normal form) 

[lET) I'OnCIbIe := exprenion (Special use orq) 

DUCAlnlON 
The LET statement evaluateS upmsion and usp it to 
YOriobIe. NS BASIC lut.Omatiaity adds die word "lEr In a 
pr-ocram lisu", If you do not enter It. 

The varable type (a.,.,lntete". rwl, suin" eu..) is deter
mined autOnUoally by NS BASIC dependina on me con
tents of txpreuJon. If..,,~ has I M$" aka" it the type wlI 
alwlys be I sui".. 

The second form. usIn, :'" as die usltnment operator. as
lilN 110 reference to the. Matlt!wld side Instead of the v.rolue. 
This Is useful fOf' "vina memory when Iccessin, Ia'le ob
feets, such as letGloblbO· 

txAH1"L1! 
10 REM LET Example 
20 PRINT "'llMt is your NCmle7" 
38 INPUT Nend 
4(t PRINT "Whot is your oger 
58 INPUT age 
60 LET age • age + 10 
70 PRINT NomeS; ..... '';''In 10 years your age 
witl be •. . ";oge 

ounoUT 
What is your Hale? 
7 John 
What is your age? 
7 21 
John .. . In 10 years your age witl be •.. 31 

"ELATED Ittl'l$ 

'N 

J 

) 

) 

") 

" 
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LIST Command 

UST [north l.endh-{ .fiIt:NomeJU 

DESCItlI"TION 

The LIST Command displays the currently LOADed pro
,ram's source code. The uset' mar specify Slart.ir'M and end
ant tolemer Ol" separately. If II sin,te number follows LIST, 
only that one line will be displayed. If no Jtartlne or endloa: 
line Is riven the UST CommVld dlsplJYS the endre program. 
Only a slnp screen of codtl will be displlyed by NS BASIC 
It .. time. If !:here is; more than one screen to be listed then 

--More- -

wi. be displayed u the end of each screen. Tap the return 
key to continue. 

To save the listln, to II file. place ill comma andflleNomt: after 
the first two parameters. The resulti"l file can either be 
used by other programs or can be exported to ill desktop 
computet', NS BASIC adds ",txt" to the end offikNome. The 
file Is crated on the dehlult store. These saved files can be 
utlliud In other P'"OIrams by us,''' the ENTER Statement. 

"""'''-, 
• LIST 

OUT'VT 
0010 REM Counting Pr-ogrom 
0020 FOR i-I TO 10 
0030 PRINT i 
0040 NEXT i 
0050 PRINT "All Done" 
• 

OUT'VT 
0020 FOR i • 1 TO 10 
• 

". 



.......... 
• LIST 38, 

OUTJ'UT 
0938 PRINT i 
8IM8 NEXT i 
0058 PRINT "An Done~ 
• 

.......... 
• LIST Z8,30 

OUTJ'UT 
8928 FOR { • 1 TO 10 
0838 PRINT i 
• 

.......... 
• LIST ,38 

OUT.UT 
0010 REM Counting PrograM 
0020 FOR t _ 1 TO 19 
0030 PR INT i 
• 

vtAMn.E 
• LIST 18,58, -LI STProgra." 

OUTl'UT 
• 

'" 

• 

NSIAlIC_ 



LOAD Command 

LOAD(.Nome 

DESCIlII"TlOH 

LOAD reah I SAVEd Pl"OIram named fileName to the 
active memory. If tile (JeNome does not exist an 1/0 eIT01' 

wi. result. 

OUT"UT 
• 

'ULATEO ITEMS 
DlR, SAVE 

III 



LOG 

lOG( ... ) 

lOG",) 

lOGIp(.t) 

LOG I O(x) 

lGAMMA«) 

OUCIlUI"TlON 

Function 

lOG rewms the NawraJ (bue -e) Iopridlm of x. 

lOGS rewrns the birq,ry exponent of lC. 

lOG I P rewms lOG( I ~). 

lOGIO~ rhebue 10 loa of .. 

lGAMMA rewms the base -loa of the absolute YJ)ue of the 
pmma of • . 

......... , 
10 REM lOG EXCllple 
20 PRINT ~Pleose enter 0 ~,.. 
39 INPUT Nullber 
40 PRINT "Tile lOG of the number entered is "; 
lOG(Humber) 

C>Un'VT 
Please enter a nuMber 
188 
The lOCi of the nurber entered is 
4.69517018598899 
• 

IlELA TEO 1TD1$ 

'" 



LOOP Statement 

lOOP [WHILE upreuion IUNTIL expression) 

OfSCIUI'TtoN 
The lOOP statement ends ill loop. The loop bqins with ill 

00 statement. You may test for the endln! condition of the 
loop in the lOOP statement by uslna the WHILEuprwJM 
or UNTILexpreuion. You can only UMI WHILE or UNTIL in 
either the DO or the LOOP statement for ill loop, but not 
boUt. When you use WHilE or UNTllln the. LOOP state
ment. the loop will a!'ways be executed at least once.. 

lOOP WHILE e.wpremon will eYJwte the Boolean expres· 
sIon each time after 6ec\.1t1n, the loop. If expression is TRUE. 
then the loop is executed apln. lfk Is NIl, the stuement fol
Iowina the lOOP statement Is executed. 

LOOP UNTlL ~ will evaluate the Boolean upre5Sion 
each time after executinSme loop. If upruslon is NIL then 
the loop Is executed again. If It Is TRUE. the statement fol· 
Iowi", the lOOP statement Is executed. 

Y au can exit the loop by usJn, &:he EXIT DO SQtement with· 
In the loop. You an uate an Int1nite loop by omlttin, 
WHILE and UNTIL In both the DO and lOOP stuemena 
of ill loop. If you do. then you must use EXIT 00 or a 
GOTO within the loop to exit It. 

EXAM .... 
10 REM lOOP Example 
20 i - 0 
3000 
40 ;'_\+1 
59 IF i > 5 THEN EXIT 00 
60 LOOP WHILE i < 10 
70 PRINT i 

OUT'UT 
6 
• 

!lELATED ITEMS 
DO, NEXT. EXIT 00 

'" 



MAKE LINE 

MAK£1l/THAP( ..... ...... _l 
MAKEUNE(K' , ,I ,d. ,2) 

MAKEOVAL(Ir:fl. top. Tf. boaom) 

MAKEPOlYGONI_l 

Function 

MAKERECT(Je1l !lIP. rlfltt. boacm) 

MAKEROUNDRECT(lrfl. top. nrht. bouom. ciarmetv) 

MAKESHAPECpoInu} 

MAKETEXT(suil'lr . .ql. top. npl. bottom) 

MAKEWEOGE(Ir:tt. top. rirht. bot&om. sUJrtMp. orcAnfle) 

DESCIUP'nON 
The MAKE Functions crate shapes that can be di$pI~,1!d in 
windows with the WDRAW Statement. They each use p.I 

rameten to describe the desired shape.. For MAKEBITMAP, 
me wtdrh and ~ In pixels of the blank biunap are erven. 
The OPDClnS parameter mould be NIL . For MAKEUNE. the 
StaM, and end!na X. Y cOOf"dinlw are ,;ven. FDI'" MAKE
OVAl and MAKERECT the coordinates of a boundln, box 
ar. pven. FOf' HAKEROUNDREC, an additional parameter 
deKribel the diameter of the Circle to ~. fOl'" the comers. 
MAKETEXT uses I bound"" box and I Str1n1 to 5p8Cify the 
teXt. HAKEWEOGE usa I boundina bol(. the wedp anp 
and arc ~ HAKESHAPE Is used WIth AAAA YTO· 
POINTS to uate custom shapes. 

II. 



EXAI11"ll! 
10 REM WDRAW Example 
20 WlSpec-{viewBounds: SETBOUNDS(10. 10. 150, 
75)) 
30 WINDOW WinNum, WlSpec 
40 SHOW Wi nHUIII 
50 WORAW WinHum, OMAKElINE(SS,15,7S,4S), 
MAKEOVAl(10.10.4o,40)1 {penSize:2, 
penPottern:vfGroy. fi {Pottern:vfBlock} 

C>V1?UT 

IU!l.ATI!D ITEMS 

ARRAYTOPOINTS, DRAWINTOBITMAP, SETICON, 
WDRAW, WlNOOW 

'" 



MAKE PACKAGE Command 

MAKEPACKAGE prorramNOtM 

OESCIUP'T1OH 
MAKEPACKAGE craw I stand-alone packar In d'le Ex
tru drawer. The rwM: i'I the Extru d~wer Is the namej)fO
rrom~ was SAVEd u . AI stand-alone packaJel use a 
dehult leon In the extnS drawer. 

You an use the SrnCON Statema"lt to use a custom kon 
for a stand-alone pKkap. Set.lhe icon to the desired biump 
befOf'e you cr .. te the sand-alone packa&e- The complete 
rwne of the packar Is prorromNome.pkI;NSBASlC. The 
name displayed .... the Extru dl'lwe!" is prorromNamt. 

"""',.. 10 REM MAXEPACKAGE Example 
29 PRINT MEnter starting principol ~ 

30 INPUT erincipat 
49 PRINT Enter interest rate as I (i.e . 10)M 
50 I NPUT rate 
6e PRI NT - Enter tenm (i . e . 12 for monthly)M 
78 I NPUT tenn 
88 PRINT MEnter number of years · 
90 INPUT yeors 
100 REM Compute final interest 
110 rate • rote • e .01 I ten. 
120 PRINT MAfter -;years; · years the bolonce 
is: .; cc::Jq)OUnd(rate, yeors· te,..) • principal 
130 END 
• SAVE INVEST 
INVEST saved . 
• MAKEPA(KAGE INVEST 

OUTPUT 
• 

"IELATIEO ITV4S 
srncON 

II. 
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.. 

MAX Function 

MAX".,) 
FMAX(x. y) 

DfSCAl l"TlON 
MAX returns the maximum value of the twO Integers 1C and ,. 
FMAX rewrns the muimum value 01 me twO real numben 
x and y. 

"""' .... 10 REM MAX Example 
20 PRINT MPlease enter a nomber M 
30 INPUT Nurilerl 
40 PRINT "Please enter a second number" 
50 INPUT Number2 
60 PRINT "The targll!:st number entered was 
MAX(Numberl,NumberZ) 

oun VT 
Please enter a number 
7 " Please enter a second number 
7 188. 727 
The largest number entered was 108 . 727 
• 

" RATED ITEMS 
MIN 

'" • 



MIN 

MIN(K. Y) 

FHIN(><, ,) 

DESC"" TION 

Function 

MIN rewms the minimum YlIIue of the two Intqers1C V'd,. 
FMlN rewms themkwnum of the two raJ tMnben1C and y • 

......... , 
18 REM M[N Example 
Z9 PRINT MPleose enter Q l'IUIItIerM 
38 INPUT Hurlberl 
48 PRINT MPleose enter a second rv.JnOer". 
50 INPUT HuIIOerZ 
60 PRINT "The SIIOl test l'IIJIIIber entered was 
MlN(Nudberl,NumberZ) 

OUTPUT 
Please enter 0 number 
? 72 . 828 
Please enter 0 second number 
? 102 
The smallest number entered was 72.820 

Il£lATfO lTfHS 
MAX 

II . 
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MOD Function 

Jl MOOr 

Jt FMODy 

DfSClll l"TlON 
HOD retums the moduhu of the Intqers Jl and y • 

FMOD rewms the modulus of the rub 1C and y. 

Note: MOO iI not the ume as REMAINDER. 

....... ... , 
10 REM MOO E_ample 
20 REM This program tokes two numbers and 
computes their modulus . 
30 PRINT MPleose enter two nlJll'bers. M 

40 INPUT Numberl,NumberZ 
50 Result - Numberl MOO NumberZ 
68 PRINT MThe modulus of M ; Number l "and 
" ; HumberZ; " is • i Result 

ounUT 
Please enter two numbers. 
7 7,5 
The modulus of 7 and 5 is 2. 
• 

IU!l.ATI.DITII'IS 
REMAINDER, FMOD. DIV 

'" 



MONTH Widget 

WINDOW WIrINum. ¥rindowSpK. ~MONTH~ 

DHCIUI"TK>H 
The MONTH widset provides I dispby 011 SlOp mond\. 
The days of the month an be 5elected as In the Dates aWIi. 
otien. 

The wid&et Is contrOlled \.Ism, d\e WIndowSpec. These fields 
are supported: 

se 1 e cted Dot es:An array of Intqen <from the TIHEQ 
runcdon) representin& the sdected dates. The first date 
determines which month is cflSpllyed. If no vak.le Is sup
plied. the OJrTent month is displayed 

noSel ection: TRUE if MONTH b dispQy-onty 
si ngleDoy: TltUE if cnty a mate day rnay be s.elected 

You may also use these fields In windowSpec vi ew-
Bounds. viewFloQs. vi ewFont . GOTO. 
GOSUB, viewFormot . 

fXA"'~f 
18 REM I«JNTH Example 
20 wI Spec .. {} 
30 WINDOW wI, wlSpec, " 'C)trfTW 
40 SHOW wI 

"flA no ITEMS 

,.,_t f • 
• 1 l • 

1'1"'011 

"~"!l"1l1' " 1 U1HS 
H It )1)11 

HIDE. SHow, nME. OATEPICKER, WlNOOW 

'"~ 

... 

.. 

... 

... 



NEW Command 

NEW 

OESC"U"TION 
NEW tlelrs the active memory of all Pf'osram and variable 
Infol'TNltion. ThIS allows you to crGte I new NS BASIC 

P'oznm· 

EXAI1I"LE 
10 RE~ NEW Example 
20 PRINT ~Hello World! M 
• NEW 
• LIST 

OUTI'UT 
• 

II.ELATEDITEMS 

"' 



NEWSETCLOCK Widget 

0 6 CRll"TlON 
The NEWSETClOCK widlet provides the standard New· 
ton dock bce for time dlspby and entry. The dock flee is 
drawn scaJed to the supplied vlewBounds. Whenever either 
dock hand Is chanred by lhe user, yOIJf GOTO or GOSUB 
routine will be called. You access the Wier's selection usJn&: 

nours _ windowSpec.hours 
.inute.s _ window5pec .• i nutes 

The widpt h conuolled omc the ~ These fiekls 
lrtIsl,lp9OfUd: 

hou r S: CUlTent settinl of the hour hand (or the current 
hour If not supplied) 

mi nute 5: current settin& of the minute hand (or the cur
rent minute If not suppned) 

You may also use these fields in ImdowSpec vie w
Bounds,viewFlogs, GOTO,GOSUB,view
Format . ..... "-. 

18 REM NEWSETClOCK Example 
29 wlSJ)ec - {} 
38 WlNOOW wI, wlSpec. ~NEWSET(LOCK" 
40 SHOW wI 
190 REM A selection was mode 
119 PRINT "Hours : " j w1Spec.hoursj ". Minutes : 
" j wlSpec .lllinut@s 

ounUT 

"ELATED ITU1S 

HIDE. SHOW, SETClOCK. WINDOW 

on 

, 

• 
• 

, 
, 



• NEXT Statement 

• 
• NEXT WIriDbIe 

'- DUCIUf'TION 
NEXT Quses another iteration of the nearest preceding , FOR Su,temenL The variable must mateh me v.uuble used 
in the correspondln, FOR StJtemenL 

'- EXAMI"LI! 
10 REM FOR/NEXT Example , 20 FOR i • 1 TO 5 
30 PRINT i 
49 NEXT i , 
OUTPUT 
1 

'- Z 
3 

'" 
4 
5 
• 

tJ 
"ELATf:OITEHS 

" 
FOR 

~ 

" 
" 
~ 

" " 
" f 

t NS"""' ........ III 



NOTIFY Function 

NOTIFY(heodet. meuor) 

OUCIU'TtoN 
NOTIFY displays a sandard Newton notftation box con
tain,", the header and meuar speafled. Proanm exew
Don continues after the node. is displayed. The function 
rewms a frvne.lf dle user closes the notification display, 
the seenByUser fidel olthe fnme is set to TRUE. 

........... 
18 REM NOTIFY Ex~le 
28 NOTlFVCDeaIo Pf"ogrOlll". "There has been on 
unexpected error") 
30 END 

I!II 

ULA TlO IT£MS 

,,. 



I NUMBERPICKER Widget 

DESC,,, .. noN 
The NUMBERACKER wid,et displays the sandard NewtOn 
number pkker. A number can be entered by tappin, on the 
number display. 

The ....,ideet Is c.ontrolled usi"I the windowSpec. These fields 
are supported: 

va 1 ue: An integer repruentin& the selected number. The 
Inltialvaiue of this fie}d determines the mital display. 

minValue: The mlnlmum allowed value. 
mo)( Yo 1 u e: The rmximum allowed value. This number Is 

used to determine how Imn)' dil lU to display. Seven diSiu 
Ire shown ifmoxVolue is not specified. 

showleadi.ngZeros: TRUE to display them, NIL to 
hide them. 

vi ewBounds : The width Is calculated automilticatly 
based on maxValue . The left value is then alculat
ed from me supplied right value. The hei(ht 
(bottom . toP) should be J2. 

You may abo use thue fields In ~Spec view Fl a 9 5 . 
GOTO, GOSUB, 

vtAl'1l"llE 
10 REM NUMBERPICKER E~omple 
20 wlSpec • {GOTO : 100. value : O} 
38 WINDOW wl , wlSpec, " HlJ4BERPI(KER" 
40 St(JW w1 
100 REM value cl'longed 
110 PRINT "Value is: " ; wlSpec.volue 

OUTPUT 

101010101010101 
RELATEO ITEMS 
HIDE. SHOW. WINDOW 

NS BASIC HInoIxIoIt us 



NUMBERSTR Function 

NUH8ERSTR(nc.mbet) 

OE$Cft'''TtoN 

NUMBERSTR rewms I nrin& rtlpresenQdon 01 number. 
~ may be of any numerical rypa. You rna)' m;anlpulate 
me resultJ", Stnnt: UJIOI the od!.r Itrine functions. Num
bers in sm, rOf'mllt cannoc be w;ed In aJculadons or nu. 
rneric exprtnlons. 

......... , 
10 REM NUMBERSTR Example ze ~r _ 127.924 
38 PRllfT "N\..Ini)er i.s .. ; NLlllber 
48 PRINT "String representation is " i 
NIJo4BERSTR(NUllber) 

OYTI'UT 
Number is 127.924 
String representation i s 127.924 

ItfLATEO ITEMS 
S'TRJNGTONUMRER 

110 

, 
, 
, 
, 

• 
• 
• 
• 
, 
, 
• 
, 
, 
, 



ON ERROR GOTO Statement 

ON ERROR GOTO IincNumber 

DESCftll'TION 
ON ERROR GOTO eflilbles pt'O&l'1Im error IwldJJnJ. Once 
error handlin, has been enabled. all errors deteCted cause 
NS BASIC to Immediately GOTO ineNumber. 1r IincNumber 
does not exist execution stops and an error message Is dis
played. Procram error h,lndlin& may be disabled ulin, 

ON ERROR GOrO 0 

This tells NS BASIC w perform sarKbrd error proc.essinl 
from now on. Execution stopS and the error number Is 

printed when there is an errot'. 

Note: Drvlslon by Zero does not C3lJ1ie an error. 

EXAHI'LE 
10 REM Error Checking Example 
20 ON ERROR GOTO 60 
30 )I, - 1."2-
40 ON ERROR GOlD 0 
58 END 
6e PRINT MError Routine" 

OUT.UT 
Error Routine 
• 

ftfLATEDITEHS 

on 



ON GOTO/GOSUB 

ON ~ GOTO i1d.ist 

ON UfmUIOn GOSUB IineL.iu 

O£SC"IHION 

Statement 

ON GOTO performs a GOTO to one cAthe lines inhLisL 
dependlna on the value retumed when upreuJm Is ~klu· .. 
ON GOSUB performs a GOSUB In die same mmnu as ON 
GOTO. 

&pmsion an be any numeric expression.. It is evaluated and 
rounded to an intetU. and is; then used to select one line 
from Ind.Jst. iMUsl consisu of a l/st of pr'OInIm line num· 
ben separated by commas. The val\HI of expreulon dew-
mines which of diMe lina the ~ will bnnch to. The 
value of ~ Is used as an inOex into hlisL The Index 
of the Ant line number In ineLislls one. If e..prt:Ssion eYakI. 
IW to more thin the number of ar .... menu In in~Un. the 
line followinJ the ON GOTOIGOSUe Statement Is II!XtlCUt· 

'" 

III 



fJ(AMI"lI! 
10 R04 ON GOSU8/GOTO Ex~le 
20 PRINT MPleose enter a value for 
expression ... M 
30 INPUT Expression 
40 OH Expression GOTO 50, 70, 90 
50 PRINT "Routine II" 
68 END 
70 PRINT MRouti.ne '2" 
80 END 
90 PRINT "Routine 13" 

OUTPUT 
Pleose enter 0 volue for expression ... 
? 2 
Routine '2 
• RUN 
Please enter 0 volue for expression ... 
7 1.4 
Routine n 
• RUN 
Pleose enter 0 volue for expression ••• 
? e 
Routine n 
• 

RELATED ITEMS 
GOSUB. RETURN, GOTO 

NS BASIC HwwIboak on 



OPEN Statement 

OPEN ..... _ (~'" ) 

DESCftll"TtON 
OPEN prepares file fileName fOf" dua Storlie. retrieval, and 
de'etion. The channel number" for the open file it uslJr'led to 
d!Gn. You must use chon to refer to the open file In GET. 
PUT, and DEL Statements. 

fileName Is I quoted suln,lIten.1 or strin, variable contain. 
Ina: the name 01 the file to be opened elmer In your 
Newton', intenW memory 01'" on the stonp ard curTendy 
imalled in the NewtOn. Please refer to the Memory and 
5r.orap socuon of your NewtOn Handbook reprdm, con
trOm", where new information Is stored. 

key is the name 01 the f.eld used for ordenna; and fut Keen 
The fi£e must haft been created WIth the sameJtey used by 
the CREATE Statement. 

OPEN uses a variable: named FSTAT to Indicate that the file 
was eic:tIer opened 01'" not opened. FST AT wUl be set. to one 
0( three vakles: 

0 r*NcIrm opened successfully 

I (.Nome not found 

1 (itNorne found, but kty not .... Ud 

Note: You should avoid uti", a VlIiable.wned FSTAT II)(' 

, 
, 

, 
, 
• 
, 
• 
• 
• 
• 
• 
• 

)'OUT own purposes. • 

• 
• 
\ 

, 
, 

,,. 



, 
~ (XAMt>L1! 

18 REM OPEN file Example 
@ 20 PRINT ". file win be opened for data 

transfer ... 
30 OPEN CH, "Names" 

@ 40 IF FSTAT <> 0 THEN STOP 
50 GET CH,FIRSTNAME 

f 
6e PRINT FIRSTIW4E.Nome.lost 

OUT P'UT 

(I .tJIj 
John 
• 

f (The name above will be the first surname of 
your "Names" record on your Newton) 

f IU:LA TED ITEMS 

f 
CREATE. GET, PUT, DEl 

, , 
t-
t 

f 

f 

t; 

( 

( 

( 

( 

( NSIIAS>C .......... '" 



ORD Function 

ORD(o<) 

DESCN .. noN 
ORO rewms the numeric repruenadon of chanetel' K. 

Yau must JUpply I cNnCter for If. 

..... "'-. 
18 R04 ORO ExOlllple 
20 PRINT ~Pleose enter a string-
30 INPUT X 
68 PRINT -The ORD of the first charocter of X 
is • ;ORO(X(8» 

<Xm>UT 
Pleose enter a string 
7 ABC 
The ORO of the first character of X is 6S 
• 

"ELATfOITEI15 
CHR 

'" 
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PARAGRAPH Widget 

WINDOW winNum. windowSpec. ~PARAGRAPH" 

DESCIl.P'TK)N 
The PARAGRAPH widcet provides a text dispby area that 
does not Kroll It is very similar to a WINDOW. 

The wid&et is contrOlled uslna the wmdowSpcc. These field, 

are supported: 

text: The text displayed 
You may also use these fields In windowSpec vi.ew

Bounds,viewFlags,viewFont.viewFor
mat . 

EXAM ..... ! 
10 REM PARAGRAPH Example 
20 wlSpec - {} 
30 WlNOOW wt, wl$pec. "PARA(jRAPW 
40 SHOW wt 

OUTP'UT 

D 
IlELATED ITIEMS 
HIDE, SCROllER. SHOW. TEXT. WINDOW 

'" -



PICKER Widget 

The. PICKER wkfpt proo.oida • pop-up ~t of choices the: 
UHf' may select from. Onc •• selection b made, the: wIdcet ,,-
The wiclpt is contrOlled usin, me --'owSpec. These fields 
.... wpported: 

pi. ckltems: The pkk Ibt. an 1m)' of luYlP. the symbol 
I PICKSEPARATOR to dn.w aline, and fnmes. 
Frames are In die form: 

t tem: -item to display", 

pi ckoble: TRUE, /I Of" NIL If not pkkable 
ma r k : CHR(87l0) /I the checkmarlt to di~)' 

vi ewVotue: The current seleWon (as" number from 0 
to lENGTH(pkkltemJ.l) from the pick hst 

You rmyalso use these rlelds InWlndowSpec Bound (used 
like vi ewBounds). vi ewFlogs. vi ewFont. 
GOTO. GOSUB. viewFormot. 

Note: Bound is I frame dutconaJru the same four fields 
u viewBounds. Th. Newton may Icwa!y mOYe your 
pop-up to I different location on the Kreen If It would not 

fit in the Ioadon spe<,,1ed by Bound. The pkldtenu amy 
an conain up to 22 Jt.ms fot" • I"1e:s.Arhd sized screen. 
f"1c:Ino than d'Ib: WI' not rlt. 

'" 
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, 

\ 

, 
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EXAI1'U 
19 REM PICKER Example 
29 w1Spec - {GOTO: 209. pickItems: 
["0" • "b" • "c"]} 
30 WINDOW w1, w1Spec, "PICKER" 
40 SHOW w1 
58 WAIT 1900 
60 END 
209 PRINT "Yoo picked item: "; 
w1Spec .viewVolue 

""nUT 

m 
You picked item: 2 

"ELATEOITEI1S 
HIDE, SHOW, WINDOW 

'" 



• 
PICTUREBUTTON dget 

WINDOW WWIMnn. WW1dowSpec. "PlCTVREBUTTON" 

DESClUl"TtON 
The NUMBERPICKER widcet dispb.ys the st2ndard Newtan 
number picket'. A number an be entlUed by awtn& on the 
number display. 

The wide« Is controlled uslnt en. ~ These rtekls 
art wpported: 

icon: the icon to display. 
You IN)' also usc ~e fields kI ~ 

viewBounds. viewFlogs. GOTO. GOSUB . 

..... ". 10 REM PICTUREBUTTOH Exmnple 
20 shope_fMAKERECT(l,l,38j)0J, 
HAXETEXTC"l" ,12,10,21,21) 
30 .yIcon:-MAKEBITMAP(32.32,NIl) 
40 ORAWINTOBITMAP(snape, NIL, myleon) 
50 w1.Spec _ {icon: mylcon, OOTO: 290, 
viewBounds: SETBOUNDS(101, 101, 132, 132)} 
60 WINDOW wI, wlSpe:c, "PICl1JREBUTTOH" 
78 SHOW wI 
80 WAIT 1000 
90 GOTO se 
208 HIDE 
210 PRINT "Topped," 

MlAnolTf"S 
HIDE. SHOW, MAKEBIll1AP. [)AAWlNT08fTMAP. 
WINDOW 

'" 
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POINTSTOARRA Y Function 

POINTSTOARRA Y(poInu) 

DESCIlII'TIOH 
POINTSTOARRA Y rewms a~. The fonmt of 
points Is described in the reference pqe fOf'" the ORA W wId
let. and sluopeAlny Is described In the ARM YTOPOINTS 
Function . 

........... 
19 REM POINT5TQARRAY Example 
Z8 dSpec :. {viewBoonds: SETBOUNDS(l, 1, 239, 
318). viewFlogs: V$HAPESAllOWED + V(lICKABlE 
+ VGESTURESAllOWED} 
30 WINDOW drowWin, dSpec, "DRAW" 
40 spec :- {GOTD: gel 
50 WINDOW quitWin, spec, "lARGEClOSE80X" 
60 SHOW drawWin, quitWin 
70 WAIT 1090 
89 GOlO 0070 
90 REM User Tapped Close Box 
100 IF lENGTH(dSpec.windowSpec.viewChildren) 
< 1 THEN GOTD 0120 
110 PRINT "Fi rst Drowing: "; 
POIHTS~Y(drawSpec.windowSpec.viewChildr 
en(0].points) 
120 HIDE 
130 END 

OUTI"UT 
• run 
(Drow a square al"ld top the Close box) 
First Or0'l'l'1ng: [11,5,0,0,0,45,60,45,69,0,0,0] 
RELATED ITEMS 
ARRAYTOPOINTS. DRAW, WINDOWS 

'" 



POW Function 

OESCfUP'TtON 
POW returns dle value of 11 rabed to the power cI y . .. and 
,. may be InteaU or real nl.mbers . 

........ 
19 REM POW Example 
ze PRJNT -Please enter a number-
38 INPUT X 
40 PRINT -Please enter power to raise to-
58 I NPUT Y 
60 PRINT · X to the power Y is - ;POW(X,Y) 

OUT'UT 
Please enter a number 
? 16 
Please enter power to raise to 
? Z 
X to the power Y \ 5 256 
• 

!tElA TED ITEMS 
SQRT 

". NSIASOC_ 

.. 
• 

• 
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, 
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PRINT Statement 

r(I 

• PRINT [~rmlon' [ ,uprewon2 ]] 

: (expmsbl' [ ,CIIPfWion2 ]] 

• • • • • 
f 

f 

OESCR.'TtoN 
PRINT eon.luilltes each expression and outputs it to the 
screen. Variables, strinp. and numerial expressions can all 
be output by NS BASIC uSirIJ the PRINT Statement. If the 
PRINT Statement Is used on Its own, 11 blank line is OUtpUt. 
PRINT Is autOnUtJally substiWted by NS BASIC when a 
semicolon Is used as the first charaCter In a line. A comma 
between lIfJUments moves the output to the next mb. Tillbs 
are 10 spaces apart. A semicolon between die expressions 
leaves no spaces. 
When a comma Of a semicolon is placed at the end of a 
PRINT SQtement, the output from the next PRINT St:l~ 
ment will continue on the same line. 
If the printed expression Is longer than me screen width, it 
will wrap around to the next line. 

EXAMI"U 
10 REM PRINT Example 
ze PRINT "The PRINT (OImIOnd" 
38 PRINT 
40 ; MCan be used to separate" , "text" 
50 ; "Or Join Numbers and Text" 
60 PRINT 10-10; .. llamas" 

OUTPUT 
The PRINT Conmond 

Con be used to separate 
Or Join Numbers and Text 
100 Llamas 

text 

f. "lELA TED ITEI'IS 

( 

( 

NS IIASIC HandbooIt '" 



PUT Statement 

OUCIU .. TIOH 
PUT wnu:s dati to a file. The file Is specified bydton. dian is 
the number rewmed from die OP£N Or'" CREATE SUite
menu. VQnobk Is a frame to be written. 

If you whh to update I record In. fit.. UH! GET to retrieve 
the rnm .. Update the elements u needed. but do not 
chance the key elefMnt. Us. PUT to replace the updated 
fnme. 

If GET was not used to retrieYe the frame. or if you dwlp 
the key element 0( the frame. a new record Is created. 

The key specified on OPEN InUit be an element in worioble. 
The key must be a uri"&-

PUT Ules a variable named FSTAT to Indicne that the 
record was elther written Of' not written. FST AT will be set 
to one of two values: 

J 

J 

, 

J 

) 

) 

J 

Note: You should avoid u" a YlriabIe. named FSTAT,Of' "I 
your own purposes. 

, .. 
• 



EXAI1,.LE(S)o 
10 REM PUT Example 
20 REM Creates a file . .. prompts for some 
infonmotion, stores then deletes it. 
40 (REATE chon, ~EXAMPlEFileM, keynome 
45 IF FSTAT_l THEN STOP II (REATE error 
50 PRINT MPleose enter some key data ... M ., 60 INPUT FileKey 
70 fileRecord - {} 
80 fileRecord.keyname _ FileKey 

• 90 PUT chon, fileRecord 
100 IF FSTAT_l THEN STOP II PUT error 
110 PRINT MData now in file is ••• M 

« 120 GET chon,FetchedData,FileKey 
130 IF FSTAT_l THEN STOP II GET error 
140 PRINT FetchedDato 
150 PRINT "Deleting Record From File" 
160 DEL chon. FetchedDato 

OUTl'UT 
Please enter some date ... 
7 lemons and llamas 
Data now i n file is ... 

t 
{KEYN~:"Lemons and Llamas",_uniqueID:0} 
Deleting Record From File 
• 

t 
ULATIEO ITIEI1S 

{ CREATE. OPEN, GET, DEL 

{ 

( 

( 

( 

( 

( 

( 
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RANDOM Function 

RANDOM (low, ...... 1 

DESCIlIP"TlOH 
RANDOM rewrnJ a ~ number betWeen JDw and h/itI. 

"""' .... 10 REM RAHOCIM EllOlllPle 
29 REM Disp\ays 10 1"0,,00. nl.lJlbers between 5 
and 15 
30 FOR i. _ I to 10 
4e PRIKT RAH()()4(S,lS) 
sa NEXT i 

OUT"'" 
6 
8 
13 
7 • • 8 
lZ 
1< 
6 
• 

M.LAT£OITf"S 
RANDOMIZE 

'" 

, 
, 
, 
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r 
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( 

( 

( 

( 

( 

( 
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RANDOMIZE Statement 

RANDOMIZE [seed] 

DESC"IrTION 
RANDOMIZE seeds the random number ,enentor with 
ued. When 5eeded with the QIne number, the RANDOM 
function will return the Arne sequence of numbers. To &en
tnte VIrtually nndom numben do not enter seed. The de
fault settln, for seed b the number of ticks since system 
samp. 

EXAH I"LE 
10 REM RANDOMIZE Example 
29 RAHIX)4IZE 34 
30FORi_lto10 
40 PRINT RAHlXJ.4(l,10) 
50 NEXT t 

OUTPUT 
9 
9 
8 
8 
5 ,. ,. 
2 
2 

"ELATED IT EMS 
RANDOM 

,., 



L 

READ Statement 

DUOU""",, 
READ rads en. next value. or values from the DATA 
Statement. 

A READ 5QtetMnt must alwlrs be used topther wttf1 one 
or II'IOI't DATA Satemenu. READ au.1&ns DATA Sat..-nant 

values to variables. 

A s. READ Statement may access one 01'" mont DATA 
Statements, or HYenJ READ Stu.ments may ;accas the 
same DATA Statement. 

K me number of variables in the variable lin (wt~ I _ \10ft

obItN) exceed the number 01 ~ts in the DATA Sate
ments an -End of Data- erTOI' results. If the number or 
variables specified Is frNet" than chi number of elements in 
the DATA Satement(s), the next READ Satanent will b&.. 
&in rudin, data It the next unread element. If there a.re no 
followln, READ statements, ene extra data is ienored. To 
~el the list ol DATA kerns. us. the RESTORE Statement. 

, .. NSIASIC_ 

) 

) 

) 
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( EXAMPLE 
10 REM READ Example 

( 20 DATA 0.76 ,3.55,7.80,2.65,9.52 
25 DATA 9.96.6 .32,8.15,6.61,9.73 
leFORi_lT010 

{ 40 READ a 
59 PAnrr 0 

{' 
60 NEXT i. 

OUTl'UT 

( 0.76 
3.55 

{ 
7.80 
2.65 
9.52 

( 9.96 
6.32 
8.15 

( 6.61 
9.73 
• 

( 
RELATEDtTlEH5 

( DATA, RESTORE 

( 

( 

( 

( 

( 

{ 

( 

( 

( 
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REM Statement 

DUCftI' TtOH 
REM Stat.-nw'IU are used to Insert COfI'IITIenu into a pro
,ram. They are not processed wMn I procrwn is executed. 
If I REM Statement is encountered while a procram Is n.,n. 

""" NS BASIC sklps me line and contInUa wnh me execu· 
don of 1M proanm. 

Comments may abo be added to the end of any Statement 
(except GOTO and GOWB) by precedln& them WIth the 
characters ~/r. 

When I REM Stltemefllis the tlrpt line fo..- I GOSU6 or J \ 

GaTO Statement. NS BASIC pAces the remark after II dou-
ble badcsluh at the end of the GOSUB or GOTa 
Statement. 

EXAMl"Lf 
16 REM REM Example 1 
15 ..... 1 II Set A to 1 
ze PRINT "This line is printed M 

30 REM But this line is not printed 
40 REM Neither is this one 

O<m'UT 
This l i ne i s printed 
• 

, .. NSIASK_ 

. ' 
, \ 

, I 

, , 
, , 



(; , , 
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fXAIo1l"U 
19 RE~ REM Example 2 
20 REM It shows how tne REM Statement is used 
with 
38 REM GOSUB and GOTO Routines. 
40 GOSUS 70 
58 PRINT "Return from GOSlJS" 
69 END 
79 REM Noti ce the Backslashes 
80 PRINT "Here I Am!" 
ge RETURN 

OUT'UT 
• LIST 
0010 REM REM Example 3 
0020 REM It shows how the REM Statement is used 
with 
9030 REM GOSUB and GOTO Routines. 
0040 GOSUB 0070 /INotice the Backslashes 
0050 PRINT "Return from GOSUS" 
0060 END 
0070 REM Notice the Backslashes 
0080 PRINT "Here I AmI" 
0090 RETURN 
• 

IlElATEDITEMS 
COSUS, GOTO 

'" 



REMAINDER Function 

OUOU,.noN 
REMAINDER retlJm.l the: remainder 0111 dMded by,. 

The result my be surpmlns; REMAINDER(I1.7) is-2 (12 is 
1 shon 0(,., a number that is evenly dM5~ by 7_) The. 
MOO funcuon wiD rewm the: modulo of twO number's. 
HOO(ll.1) IS S. 

EXAM .... 
10 REM REMA.INDER h~le 
20 ROI This progrOlll tokes two f'lUIIIIIbers and 
computes the remainders of their division. 
38 PRINT -Please enter two nunbers. M 

40 INPUT Numberl,Hudber2 
50 PRINT "The Remainder of " : Numberl 
divided by " ; NlIIIberZj " i.s 
REMAINDER(Numberl, HumbtrZ) 

OUT'"' Please enter two f'lUIIIIIbers . 
? 7,5 
The Remainder of 7 divided by 5 is Z . 
• 

MLA no ITEMS 
MOO. FMOD. ON 

'" 



( 

( 

( 

f 

( 

REMOVES LOT Function 

REMOVESLOT(framr, sfotName) 

D£SC,U'TION 
REMOVES lOT deleteS the rteld specified by the symbol in 
sloINome. Returns NIL 

"""'''-, 
18 REM REIo«)VESlOT E)I~le 
20 oFrame _ {nome : ftFred~ . fridge: NIL} 
30 REMOVEslot(oFrame, 'fridge) 
40 PRINT oFrome 

"ELATED ITEMS 
ELEMENTS. HASSLOr 

... 



RENUM Command 

RENUM ( sratth [ .VIdIIine ( ~I ( .bose lJJJ 

DESCftJ"T1ON 
RENUM renumbers che lines 01 the currently LOADed pro. 
JI'W". S"'~ and ~ tt'I&R d'Ie ranee of b nwnben in 
!he Pf'OII"I'11 to b. """U'T'Iberec1 incmnenl b the numberinC 
dlference to use between each lin .. boH Is the lint line 
number to USL 

K a line alrudy exists whet"e • renumbered line is supposed 
to be pAced, error 8 - R.-.UTI 0Yeriap Is sl&na)ed and the 
propm Is left undlanaed-
If bose is not specified NS BASIC Staru numbetlnc from line 
10. RENUM will abo CotT'ec;t references In GOTD.net 
GOSUB Stlt.-nenu wnlch chance U I result of the 
RENUMbenn .. 

EXAH,.U 
18 REM RENUM P~rOM 
28 PRINT MThis is line 0020M 

38 PRINT -This is line 0038-
48 PRINT -This is 1. ine 0&48-
50 PRI NT "This is 1. ine eese" 

OUTPUT 
• RENUM 28.48.28 . 68 
0018 REM REHU04 ProgrOi 
8958 PRINT "This is line eese" 
0068 PRINT "This is line 08Z8" 
eeaa PRINT "This is line 9938" 
BIM PRINT "This is line 9648" 
• 

ULATED ITV1S 

IS. 

-
• 

• 

• 

• 

• 

• 

, 
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REPLACE Command 

DESCRIP'TION 
REPlACE overwriteS a previously SAVEd proc~· QuoQ
don marks are required fOt" rlieNcme. If there is no file 
named fileName. REPlACE simply creates a new file. If there 
is a file named fileNome REPLACE overwriteS the file with 
che prosram in active memory. 

REPlACE with no fileName is not valid if che current pro· 
Iron has not been SAVEd yet. 

EXAMP'L.E 
• REPLACE " Llalllas" 

OVTP'UT 
llomos saved 
• 

RELATED ITEMS 
~ SAVE. LOAD. DELETE. RH, DIR 

, 
, 

, IS' 



... 
RESTORE 

RESTORE r ... N-1 

DESC.1U1"TlOH 

Statement 

RESTORE _Rows DATA SQtwnenu to be re-t"ad from ine - . When • RESTORE Satement is executed WldllncNumbf:t, 
dw next READ Satwnent wdl accas the first element in the 
specified DATA StaterMnt. When~Numbef is not reno 
the next READ SQ,leITIefll wllllCeGS the f\rst element ol the 
fint DATA Statement. 

'"A''''''' 110 R04 RESTORE h :/lIIIPle. 
20 OATA 0 .76,3 .55,7 .80, 2.65,9 .52 
25 DATA 9.96,6 .32,8 .15 ,6.61 ,9.73 
30 FOR l - 1 TO .. 
4i READ 0 
50 PRINT 0 
60 NEXT t 
78 RESTORE 20 
88FORj - 1TO .. 
90 READ b 
100 PRINT b 
119 NEXT j 

OUT"" 
0 . 76 
3.55 
7. 811 
2.65 
0 . 76 
3. 55 
7. 811 
2.65 

IllLA no rrtHS 
DATA. READ 

IS' 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 



RETURN Statement 

RETURN 

DfSCIUP'TION 

RETURN QUses NS BASIC to retlJm from a previous 
GOSUB StatemenL 

A GOSUB causes NS BASIC to brlnch to a subroutine. RE
TURN makes NS BASIC rerum from a GOSUS. Provam 
execution begins again at the line followin& the oriJi~1 
GOSUB. 

fXAHl"U 
10 REM RETURN Example 
29 PRINT ;:atoning of Progran R 

30 GOSU8 II Subroutine' 1 
40 PRINT "End of Program" 
58 END 
60 REM Subroutine .1 
70 PRINT "Here I am!" 
80 RETl./RN 

OUTP'UT 
Beginning of Program 
Here I am! 
End of Program 
• 

II.£LATIEOITIE"'S 
GOSUB, REM 

'" 



REVUP Command 

REVUP 

DUCIU'TlON 
REVUP conYefU aI the procnrns on the default store of 
your Newton to the current re¥lSlon of NS BASIC. En*, 
REVUP by Itself after you Noll_ new Yer'S1OI'i of NS BAStC. 
ThIs command an take I while to cCNTlplete. dependin& on 
now many and how Ion& your procnms are.. Yau can use 
REVUP in version 2.04 or later of NS BASIC. 10 If you'd like 
to Instll one of the older venionS lust enter REVUP apn 
after insa.1Iin& die application. 

ounUT 
• 

N.LA TIED ITEMS 

os, 



{ 

{ 

{ 

( 

( 

( 
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ROUND Function 

ROUND(lf) 

DESC"I"TION 
ROUND rewms a real number mit contains the rounded 
Inucral value.. X Is rounded upwards if it is crmter or equal 
to 0.5, otherwise it Is rounded downward. 

£XAH"-' 
10 R04 ROUND Example 
20 RE~ ROUNDS three numbers ond adds them 
together. 
30 PRINT ~Pleose enter three numbersM 
40 INPUT Numberl ,NumberZ Number3 
50 Totol _ ROUND(Numberl) • ROUND(Number2) + 
ROUND(Number3) 
60 PRINT ftThe Total is _ ~ ; Total 

OVTP'UT 
Please enter three numbers 
7 12 , 17.32,1 . 997 
The Total is - 31 
• 

RELATED ITEMS 

'" 



RUN Command 

'UN(f~(~J 

OESCRlP'TtoN 
RUN bqm execution of a procnm. 

If RUN Is encer.d withou1: UJU"*'u, NS 8A.SIC executeS 
the entwe proaram In lCUWI m.nory. If you pI"O"Ide 
(itNome •• NEW II pe:rfonMd and (ieNomt is then lOAD
ed and executed. 

If you provide lMNumber, NS ~C soru execudon of the 
current provam at hNumber. VanatMu are not reset In 
~ that are executed from aline. 

...... "-" 
10 REM Run EXaMPle 
20 [NPUT a 
30 PRINT Q 

• RUN 

O\m'UT 
7 l l amas 
L10lllCls 
• RUN 3. 
llc.ls 
• 

II.fLA TEO ITEHS 
CON 

IS ' 



• 

• 

• 

• 

• 

c 

c 

< 

• 

SAVE Command 

SAVE fileName 

DESCIUI"TION 
~ve writes the active prosram to the internal memory or 
Storage ard. You lNy include quOtation marks around 
(*Nome. NS BASIC lutofNtially ildelS ~.bu· to the end of 
f*Nome. If (ikNome already exists an UO error will result. 
To replace an existinl prognm. use the REPlACE 
Command. 

EXAMfl'Ll! 
• SAVE "LlOMas " 

OUTI'UT 
llamas saved 
• 

RELATED ITEMS 
OIFl, ENTER, LOAD, REPLACE 

'" 



SCROLLER Widget 

O£SCkI,.TIOH 
The SCROllER w\dcet provides a wn entry area mat 
scrotb. When the Iller W\Jhes to enter new [ext, they tap 
on the mountain kCH\. The wid&« will expand to fiU the en· 
tire NewtOn sueen. and en. us.- can enter text. Tapp/n& 
the mouna.n kon apW'I Jhnnb the wtdpt back to Its orla
N! SIZe. The scroll arrows scroIl:he w;dpt in !tither view. 
You e:xtTICt the text entef"*l by the user wid't thcs 

"'P''''''''' 
enteredTut _ wlndow~c. notes . text 

The wld,et Is contrOlled usln& the windowSpec. These rtelds 
are supported: 

text: The Initial value 
notes . text : The user enter8d or updated value 
boxTi tle: The utle on the edit bole 
edt tOK: TRUE if the uw an edIt the text 

You may also use these fltids 1n-.dowSpec vi ew-
Bounds, viewFlags . .......... 

19 REM SCROllER Ex~1e 
Z9 w15pec _ {text : "You con • .. " } 
38 WINDOW w1, wlSpet:, " SCROLLER" 
<Ie SHOW w1 

IS. 



f 

f 

f 

{ 

{ 

( 

( 

{ 

( 

( 

( 

( 

( 

( 

I: 

{ 

t 

( 

( 

( 

OUTPUT 
. 

ou con entar texl here and hove It 

.cqg."lztd You con olio scroH VIIS 
Inoow to en\.,.I011 of 181'11' 

--

f-

-

.. , ............. , 
t*:~-"....." 

-""~ -, .... ,,-
F..~""' ... foU-.t ..... 1 

"ELATED ITEMS 
HIDE, PARAGRAPH. SHOW, WINDOW 

IS. 



SENDIRREMOTE ~unctlon 

SENDlRREMOTE{irGodt. COCMIt) 

OESCIU'TtoN 
SENOIRREMOTE uses the Infnred pon. to traNmlt remote 
contrOl codes. /II.. SIn'" remote contrOl code Is encoded In 
die Irray irC.odfo. This command wtI be U'1Insm.ned aJUrI( 

ames. whert count is at least one. 

The format 01 the conunu of irCodt iI .ttown below. Each 
element is an intepr. 

kCode(O) 
.code(1J 
kCode(2) 
kCode(') 
kCode{4) 
IrCode.[5] 
IrCode(6..N) 

you tTIIy pUce any 'f'J.1ue here 
" of micl"oseconds In each time Uf'IIt "of time unia to pause befOl"e lernUI'I, 
" of time units to pause before reputJn& 
" of dIM unia to pause aher sendi", 
must be 'Iet'O 
sequence of numbers represenun, the num
ber of time units to remain In ach SUite, 

Startln, with OfF 

Refer to the Tedlnlal Nota fill on the disk for a detailed 

• 

• 

• 

• 
• 
• 
• 
• 

• 
descnpdon of Wnred remote contrOl procnmmlnc. • 

• 

• 

, 
, 

, .. , 



I • 

, . 
, 
, 

, 
t 

, 

• 

• 

EXA"U"Lf 
10 REM SENOIRRE~TE Example 
20 t_"01000101101110101110100000010111

M 

30 trons_(0,500,14,50.14,e,8] 
3S zero-MOK[e] /1 char 0 (not string 0) 
40 FOR i.e TO strlen(t) - l 
58 ADOARRAYSLOT(trons,l) 
60 IF t(il-zero THEN ADDARRAYSLOT(trans,l) 
ELSE ADOARRAYSlOT(trons,3) 
70 NEXT i 
80 ADOARRAYSlOT(trons,l) 
90 ADOARRAYSlOT(trons,l) 
100 SENDIRREMOTE(trons,l) 

C>U-rnJT 
(If you nove a Pioneer CO, running this while 
pointing the Newton at the CD Player will 
couse it to stort playing the disk) 

RELATED ITEMS 

'" 



SETCLOCK Widget 

WINDOW WItINum, ~Sp«. "SETClOCK-

DESCJlII"TlON 
The SETUOCK wide« prv"Ides I clock Qc. for time dis· 
pb)' U1d entry, "The dock faat k IMYI drawn such dult it 
uses a6-4x6<4 pixel area. You must be sur. that your supp6ed 
view80unds provides an area of thiJ ,ize. Wh4tnever etlher 
clock hu1d b chAnpd by dM. UIeI". your GOTO or GOSUB 
routJne will be called. You aecas tN user's selectIOn US1rc: 

hours _ windotfSpec,hours 
. il'lOtes • WlndowSpec .• i nutes 

The wid&« Is contrOlled USII'II die ~Spec. These rtelcts 
Ire supported: 

hours : current serona: of the hour hand (01'" ~ CUfTent 

hour if not suw*ied) 
mi nutes : currefllsettio, of the minute hand (or the cur· 

rent minute If not supplied) 

You may abo use thae fields In wi'IdowSpec vi ew 
Bounds.viewFlogs.vtewFont. GOTO,GOS 
US. viewFormot. 

""""'" 18 REM SflCLOCK ExOlllPle 
28 wlSpec - {} 
3e WINDOW w1, wlSpec , · SET(lOCIC -
40 SHOW w1 

MUTEO ITlf1S 
HIDE, SHOW, NEWSETClOCK. WINDOW 

'" 



4: 

SETBOUNDS Function 

SETBOUNOS(1eft, top. ","I. bottom) 

OfSCII.II"TION 
SETBOUNDS rewrT'lS a viewBouMS frame for use In a win· 
dowSf>ec.. men you use SETBOUNDS, you reduce the 
amount of memory needed to stol"e vlewBounds frames. If 
you crute a large number of windows and widgets. the 
memory uYings an be. significant. 

iEXA"l"l.f 
10 REM SETBOUNOS Example 
20 W15pec_{viewBounds: SETBOUNDS(10. 50, 200, 
SO)) 
30 W1NOOW Wint, W1Spec 
40 SHOW Wint 

OUT'UT 
(0 window with vi. ewBounds: {left: 10. 
top:S0, right:Z00, bottom:80} is 
displayed) 
• 
"ELATED ITEMS 
WINDOW 

'" 



SETICON Statement 

SETlCON ptotnm. /con 

OESCIUI"TlOH 
SET1CON S~ the kon !:hal II diSpby.d In the Extras draw
er f« a prncnm. Use thil Statement to supply I custom 
Icon wf1en cr.un, I stanO-aIont: pacJap with the MACK
PACKAGE StltMMnt. the prorrom pu-amater is a sttin& val
ue ipedflna: the namtI of I prrooIously SAVEd procram. The 
kon parameter' Is 1....ahM rewmed from the MAKEBITMAP 
fun<don. 

..... "" 18 REM SE11(ON Example 
ze ws :. {viewtklYnds: SETBOONOS(l00, 132, 180. 
132)} 
30 shop< :. [)4AKERECT(l.lj30.30). 
MAKETEXT( - S~.12 ,1e.21.Z1) 
40 icon:-MAXEBITMAP(32.3Z,HIl) 
50 QRAWINTOBI"'J'W.P(shope,NIl, icon) 
69 SET1(ON - INVEST", icon 

OUT'lIT 
(An icon of S is used by the INVEST pl"'ogr~. 
when 0 stand-alone package is created fro. it) 
• 

ULAnD ITt"S 
ORAWINTOBITMAP. MAKEBITMAP. MAKEPACKAGE. 
WINDOW 

'M NSIASIC_ 

, 
, 
\ 

\ 



SETVALUE Function 

~ S£TVAlUE(windowSpec. fiddNome. .oLe) 

DESC"II"TION 
SETVALUE updateS a value of;ll field In a ..mdowSpec: for a 
wldlet. The widget is re-dispbyed to reflect the ne ..... value. 
Nil Is alw.ays rewmed. If you lust chanle the field ..... Jue in 
windowSpecwithout using SETVAlUE. the Newton display Is 
not updated. 

EXAHI"l.E 
10 REM SElVAlUE Excwnple 
20 W1Spec_{viewBounds: 
SETBOUNOS(10,S0,200,80)} 
30 WINDOW Winl, W1Spec, -Labellnput-
40 SHOW Win1 
50FORi . 1T010 
60 SElVAlUE(W1Spec. entryline I • text. - NUlltJer: 
• &i) 
70 WAIT 100 
80 NEXT i 
90 HIDE Win1 

ounUT 
(A label input widget i5 displayed and the 
value in the entry l i ne counts up from 
Number:1 to Number:10.) 
• 

~ RELATlEO ITEMS 
WINDOW 

'" 



• 

SHOW Statement 

DUCItJI"TIOH 
SHOW displays the pr-e:vIouSI)' declared "'lie vmdow __ 
Num or list of wnctows -""&.mise on the screen. ~I.m 
and wwtNumisl use the number returned by the WlNOOW 
Stacern.'lL To hIcM Wli'Idows UH the HIDE SQtetnWlt. 

....... PU 
110 REM SHOW Example 
29 WlSpec .. {ViewBounds: SfTBOl.t40S(18, 50, 199, 
lOO)} 
30 WINDOW WinI, WlSpec 
<te WINDOW Win2, W2Spec 
se WPRIHT WinI, ~Window 1-
60 WPRINT WinZ , "Window 2" 
79 ~ WinI, WtnZ 
80 WAIT 
99 HIDE W1n2 
108 SHOW Win2 
110 HIDE 

OUTPUT 

(Two windows ore creClted ond then rMOVed from 
the screen. ) 
• 

RaATED ITt,.., 
HIDE, WINDOW, WPRJNT 

'" 

., 

, 
, 
, 

• 
• 

• 
, 
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SIGNUM Function 

SIGNUM(x) 

DESCIUI"TION 
SlGNUH returns the $1Jn of.lt. It retl.Ims I if It is positive. 0 
if If Is lero, and · 1 if If Is negative.. 

EXAf1'U 
10 R04 SIGHI.Jo4 Example 
20 PRINT · Please enter 0 number-
39 INPUT X 
40 PRINT "SIGHlJoI of x is - .. ; SIGNlJo4(X) 

OUT'UT 
Please ente r 0 number 
? - . SIGNUM of x is _ -1 
• 

RELATED ITEMS 

'" 



SIN 

SlN(.) 

~NH(.o) 

ASlN(.r) 

ASlNH(..:) 

Function 

DESCJU'TlON 
SIN rewrns the , ..... of the. an&Ie. In radians. 

SINH returns the. hyperbolic sn. of If. 

ASlN rewms the arc sine of .. 

ASlNH returns the arc:-hyperboI1c sine of •• 

.......... 
10 REM SIN Example 
20 PRINT ·Please enter on angle-
30 I NPUT AnGle 
40 PRINT -The Sine of the angle is • 
SlN(Angle) ; • radians· 

OVTI'\IT 
Please enter on angle 
1 63 . 7 
The Sine of the angle is - 0 .763132715516785 
rodions 

tULA T£O rTlEHS 
TAN,COS 

, .. 
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SLIDER Widget 

WINDOW wi1Ntlm. windowSpec. · SUDER-

DESCIUI'TION 
The SUDER wid,et provides a puce th.it the user can set. 
The value of the widget Is I number from 0 (slider all the way 
ro the left) to 100 (slider all the way to the. right) . Whenever 
the slider Is chan,ed by the user, your GOTO or GOSUS 
routine wilt be ailed. Yoo ICCW the user's selection using: 

setting .. windowSpec.viewVolue 

The widcet is conu-oIled usinl the windowSp«. These fields 
are supported: 

viewVal ue : current settin, of the slider from 0 to 100 
You IT'll)' also use these fields In windowSpec vi ew -

Bounds, viewFlags, viewFont . GOTO,GOS 
UB, viewFormat . 

EXAI"II'U 
10 REM SLIDER Example 
20 wlSpec .. {} 
30 WINDOW wl, wlSpec , ~ SlIOER" 
40 SHOW wl 

-
II.£L.ATEDITEMS 
GAUGE. HIDE. SHOW, WINDOW 

". 



SORT Function 

SORT(arfUJ'. cest. key) 

DIESClUl"TtON 
SORT rewms otrCIY sorud by trsC appUed to the elefMnt 
key. Values fof' lat: '" as folkJws. 

1<\ Sort ~ ascenctin& numel1Clll Of"der" 

'\>\ Sort r. descendina numerical order 

'Inrcl Sort In ucendlnc win, order 

'\w>\ Son. in deKendina strina order 

" key is NIL. the It.m. of arrvy at_ soned dit"ecdy by their 
values. To IOf't an GrrtIf whertI .dl element b • frame. put 
the name of the e1em ..... t to be sorted by as thti third p3ram
eter. preceOed by 1 • sll"-

EJtAI1I"lE I 
10 REM SORT on array Ex~te 
29 DDI '[3) 

38 'fO~.23 48 ... 1-5 
seAZ-54 
68 "'SORT(A,' 1<1 ,NIL) 
70 PRINT '[0).'[1).'[2) 

OUTPUT 5 23 
• 

'10 



( 

( 

C 

EXA"I"lEl 
10 REM SORT of orroy of frames Example 
lS DIM 0[4] 
20 "to]- {Rame: RArthur R

, seq: 2} 
30 0 1)-{1"ICWIIe: RFord", seq: 3} 
48 0 2]_{name: RTrill R

, seq: 1} 
50 o[3] - {nome: · Zophod R

, seq: 4} 
60 o-SORTCo,' 1<1, 'seq) 
70 FOR i.e TO 3 
80 PRINT o[i] . nome 
90 NEXT i 

OUTPUT 
Trill 
Arthur 
Ford 
Zophod 
• 

II.ELATED ITE"5 

'" 



SQRT Function 

5Qf\T«) 

DfSClUl"TlOH 
SORT rtWmS the square root of lIM number It. 

....... "'" 18 REM ~T Exaap\e 
29 REM Th\ s prog"~ returns the square root of 
the ~r entered at the pro-pt . 
38 PRINT "Please enter Q I'IUIIIIber " 
40 INPUT Nullber 
se PRINT "Square root . .. ; SQRT(NUllber) 

OUTPUT 
Please enter 0 nu.ber 
7 Z 
Square root • 1.14121356237309 
• 

ItELATED IT EMS 
POW 

" '~--------------------~"'~~~~,~.~,~, 

) 

) 

) 

) 

) 

') 

') 

') 

') 

') 

') 

) 

) 

) 
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( 

( 

( 

( 

( 

( 

STATS Command 

STATS 

DESCIUP'T ION 
ST A TS mows informadon on memory UA&tl 'Of" the current 
prOC"'m. 
Under" the Nme of the currendy I~ded proa~m <Ire three 
linel. The first line dI5p1i1YS dle number of lines of code for 
the provam. and how much active memory it uses. 
The second line displays the memory ute<! for code sp;lce.. 
The third line displays the remaining available memory. 
Note: There is no direct correlation between the prog~m 
sile and how much memory remains. 
The remainin, lines show the prog~ build time ;lind the 
Environment Variables. 

EXAM"LE 
• STATS 

OUTI'UT 
(urrentProgram : SCRATCH 

410 bytes used for 5 statements 
510 bytes used for code space 

45232 bytes free . 

Build:8/ 19/95 7:10 am 

ENV: {tog : "BAsrC:NSBASIC". progromHome: 
· S(RATCH. BAS:NSBASIC" I seriolHumber: xxxxxx, 
useScrotch; TRUE, 10: "50" , i nputPrompt: "? • • 
s0:{ dota : [ 9600 2 1 "no") connect : 
"Connected . 
.. .. unpend : 
}. Store : I} 

" ELAT ED ITIE ... S 
VMS 

on 



STOP Statement 

STOP 

DESCIU~T1ON 

STOP halts execution of the pr-ocrvn. and pb.ys a BEEP on 
the NewtOn. The procnm !TIIY nn be continued from the 
an. after STOP by us." the CON Command. The STOP 
Command an be used duml debulPl' to STOP the pro
cram It • Cen::lln Nne. 

...,. ... , 
18 REM STOP Example 
28 PRINT ~ First Progra. Section
,. STO!' 
~ PRINT "Second progra. Section" 

OUTPUT 
First prograa Section 
Stop at 99)0 
• (ON 
Second Program Section 
• 

II.£LATED ITlf'tS 
ENO, CON 

'" 



r ...... 
( STRCOMPARE Functio n 

( 

( STRCOMPARE(suinfl. strin&'2) 

( DESCIU .. TION 
STRCOMPARE rerurru I neptive number if smel Is less 

( 
than sUinf2. lt rerums zero if strinr'and ftm,l are equal. It 
rerums. positive number ih,",,' is creater than strinr2 
This function Is not case sensitive. The nrinp are compared 

( bued on all the ASCII codes of me cN.racten within them. 

( 
EXAMI"U 
10 RE~ STRCOMPARE Example 
20 REM User enters two items which are forced 

( into strings. Computer compares them. 
30 PRINT ~Pleose enter item I" 

( 
40 INPUT String1S 
50 PRINT "Please enter item 2" 

( 

60 INPUT StringZS 
70 Result _ STRCOMPARE(StringlS , String2S) 
80 IF Result. 0 THEN PRINT ·Strings ore Equal M 

90 IF Result> 0 THEN PRINT "Second string is 
( lorger" 

100 IF Result < 0 THEN PRINT "First string is 

( 
lorger" 

OUTPUT 

( Please enter item 1 
7 Hello Wo r ld 
Please enter item Z 

f ? ll a lllo s 
First string is larger 
• 

f 
"ELATED ITEMS 

( STREQUAL 

f 

( 

( 

( 

NSIASIC~ '" 



STREQUAL Function 

STREQUAl(Jtnn,I. 1'""1'2) 

DESCAIf"T1OftoI 
STREQUAl rewms TRUE Ifslnnf' and stmr2 Ire equal It 
returns Nil for .. otha' easeL Thts funcdon Is not ase sen
SIdYe. The Itnnp .,.. compa,-.,d based on aU the ASOI 
codes of the chancten Wlthltllhem. 

..... .u 
18 REM STREQUAl Exa.ple 
18 REM User enters two itss wtrid. are forced 
into strings. Co.puter co.pores the.. 
38 PRINT ·Plrose enter ite. I" 
48 INPUT StringlS 
58 PRINT ·Please enter iteM 2" 
60 INPUT StringlS 
79 Result - STREQUAl(StringU, Stl"ing2S) 
se IF STREQUAl(Stl"inglS, Stri.ng21) TliEN PRINT 
·Strings ore Equol· ELSE PRINT ·Strings ore 
not Equol" 

0UT.uT 
Please enter tt~ 1 
7 Hel to World 
Please enter ite. 2 
? Goodbye World 
Strings ore not Equal 
• 

MiATED ITO"S 
STltCOHPARE 

'" 

I 

i 

i 

• 
• 
• 
• , 
, 
, 
, 
, 
, 
, 

, 
, 
, 
, 
, 
, 



IS -., 

I (' STRINGER Function 

., 

" SllUNGER(oITO)'} 

" 
OESC'",TION 
STRINGER rewms a Suinl containinl all the elements in 

~ 
array concatenated together. Numben. characten. and 
symbols are all converted to their nrinl representation. 
Elements that are frames. arrays or Booleans are converted 
to In empty stTing. 

r" 
EXA",'LE 
19 REM STRINGER Example 
29 REM Concatenates 3 array elements 

(C 30 DIM Array[3] 
40FORi . 0T02 
se PRINT "Please enter something" 

(C 60 INPUT Element 
79 Array[i] • Element 

f 
80 NEXT i 
90 PRINT "The result is ..... 
100 PRINT STRINGERCArray) 

f 
OUT'UT 

f 
Please enter something 
? Hello 
Please enter something 

F ? World 
Please enter something 
? 17.9 

{C The result is . .. 
Hettowartd17.9 
• 

f 
IULATlO ITEf1S 

f 

f 

f 

( 

( 

r: NS IASIC HarIdbooI< on 



STRINGTOTIME Function 

STRlNGTOTIME(nmr) 

DESCRlI"TION 
STRINGTOTlME rewrns the TIHEO VIM a# Jrnnr stmf 
must contain, suint r..-adon of. CN'I'Ie, such as 
"3:49 pm" . 

.......... 
19 REN STRINGTOTIME Exa.plt 
20 'hen ... Sl1UNGTOTIMEC"3:40 po") 
30 PRINT theTi.. 

OUTPUT 
"8371988 
• 

"ELATED tTl"'" 
DIGITAlClOCK. TIME. TlMESTJ\ 

'" ... ...c_ 

I 

• 
• 
• , 
, 
, 

, 
, 
, 
, 
, 
, 
\ 

, 
, 
, 
\ 

\ 

\ 



STRINGTONUMBER Function 

STRINGTONUMSER(strir!r) 

OESCIUP'TION 
STRlNGTONUMBER returns the rul number value of 
stri'lr. suint must contain a strina representation of it num· 
ber, such u "46". 

EXAHI"U 
10 REM STRINGTONltIBER EX!IIT4'le 
20 REM Places two "string" nuntlers together 
and adds 5 to that nL/IIt)er. 
30 PRINT "Please enter Z numbers" 
40 INPUT NumberlS,Number2S 
50 NewNumber • Humberl$ & Number2S 
60 PRINT "The numbers concatenated ore . .. 
NewHumber 
70 PRINT "The Numbers wi. th 5 added are .•• 
STRINGTOHUNBER(NewNumber)+S 

OUll'UT 
Please enter Z numbers 
? 5,7 
The numbers concatenated ore ... 57 
The Numbers wi th 5 added are. .. 62 
• 

IIELATED ITEMS 
NUHBERSTRING 

'" 

.... 



STRLEN Function , 

, 

STRLEN(llnnr) , 

OESCJUI"TtON 
STRLEN rtwrns the I'IUtI1bw of c:harIcter1 In stMf· • 
.......... • 
18 REM STRlEH ExOllPh: 
28 PRINT -Enter a String-
38 INJIVT stringS • 
40 PRINT -There ort - ; STRlEN(StringS) • 
choracters in the string- • 
OUT>UT 
Enter (I stri~ • 
7 Het to III'or d 
There ore 11 chorocters in the string , 
• 

Af.LAT'I!:OITtMS • 
• 
• 
• 
• 

• 

• 
• 

• 
• 

• 

'" NSIAOC_ • 
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STRPOS Function 

STRPOS(win(. subttrin,. stort) 

DESCIU'TlON 
STRPOS rewms the position of substmr in stm,. 01'" NIL if 
subsuinr is not found. The search begins ilt character posi
tion twrt (the fint character position Is lero.) This function 
is not case sensitive. The position rerumed is abo numbered 
from zero. 

EXAMI'l.I! 
10 RE~ STRPOS Example 
20 REM looks for a substring in a user defined 
string. 
30 PRINT "Please enter a string" 
40 INPUT String 
50 PRINT "Pleose enter a string to look for" 
60 INPUT Substring 
70 Result _ STRPOS(String,Substring,0) 
80 IF Result. NIL THEN PRINT "Substring not 
found" ELSE PRINT "Substring is at character 
.. ; Result 

OUTP'UT 
Please enter a string 
? This is a shlpte string 
Please enter a string to look for 
? Simple 
Substring is ot character 10 
• 

RELATED ITEMS 
SUBSTR. STRUN 

.~=--------------= NS6ASIC~ III 
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SUBSTR Function 

SU8$TR(ltnrlf. stan. CIIUfII) 

D£SCJUf"T1ON 
SU6STR rewms I new sD"in& contalnlna CD&oWX chancten 
from SUIfI(. sarun& I t chancter UOft. Chancter posrtJOnS 
bept W1th Zet'O for the flm character If count IS NIL .. 
charanen from JUJrt to the end at stmr .,.. rewmed. 

........ 
18 REM SUBSTR Exa.ple 
28 REM Creotes a substring fro. the first 5 
choracters of a string. 
30 PRINT ~Pleose enter a string-
40 I" PUT String 
50 Result. SU8STR(String, 9{ ') 
fie PRINT -The MW substring s · Result 

O<m'VT 
Please enter 0 string 
7 SOlllple string 
The new substring is -5amp
• 
IULATlD tTtMS 
STRPOS, STRLEN 

'" 
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TAN Function 

lANe·) 

ATAN(x} 

ATAN2",,) 

TANH",) 

ATANH~) 

OE5CIUI"TION 
TAN returns the tangent of the a"llex in radians. 

ATAN returns the arc tangent of •. 

AT AN2 returns the arc a.ngent of xJy in [-I'I.J't]. 

TANH returns the hyperbolk tanaent of •. 

ATANH returns the arc-hyperbolk tangent 0111, 

EXAMI"lf 
10 REJ.4 TAN Example 
20 PRINT "Please enter an angle" 
3e INPUT Angle 
40 PRINT "The tangent of the angle is • " 
TAN(Angle) ; " radians· 

OVTP'UT 
Please enter an ongle 
112 
The tangent of the angle is -
-0.262417377501932 rodians 
• 
RELATED ITEMS 
COS, SIN 

N$ BASIC Handbook '" 
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TEXT Widget 

DESC""noN 
The TEXT Wid",t prcmda I tut .. try area chat does not 

sad\. Hand wntten .. try In this Ira Wli be recocntted and 
converted Into text. TMv1. ewFlogs fleld of the .... 
Sf>« can be used to indlate which rkOCl'ltJOn $hould be It· 

tempted. You I:ICU"lIct t:he tot enteAd by the USer' WIth this 

""""''''''' 
enteredText. tnndol'fSpK.text 

The widpt is contrOlled Il5'"I the ~ These fields 
.,.. P..Ipf)Ofted: 

text The teXt dlspbyed and .. ter"ed by the UJe( 

viewl i. neSpaci. ng : apaan, of the 1Iou, In pixels 
You INY Ibo we these fields In WIrIdowSpec vi ew-

Bounds.viewFlogs.viewFont.viewFor 
mot . 

EXAM'U 
19 REM TUT EIC~le 
29 w1.Spec • {text: -Input . .. -} 
3e WINOOW w1, w1.Spec, -TEXT
oUt SHOW w1 

OUTPUT 

MLATlO JTfHS 

npu 
onscrQlled 
exl 

HIDE. PARAGRAPH. SCROl.LER. SHOW. WINDOW 

, .. 



~ 

c ( TICKS Function 

4 ( 

t ( nCKSO 

( OESCIU,-TION 
TICKS rewms the numbet'" of deb of the system clock. A 

( 
tick Is 1/60th of I second. There Is no defined Starting time 
for ticks. TICKS are used to measure intervals and dunOoos 
ofdme.. 

( 
EXAHI"LI! 

( 
10 REM TICKS Example 
20 Oldtime _ TICKS() 
30 PRINT "Top any key, then the enter key when 

( ready" 
40 INPUT AS 

( 
50 Newttme _ TICKS() 
60 PRINT (Newtime-Oldtime) / 60 .. Seconds 
passed" 

( 
OUTPUT 
Top the enter key when ready 

( 7 
12.83333333 Seconds passed 
• 

( 
"ELATED ITEf1S 

( TIME. HOURHINllTE. DATENTIME 

( 

( 

( 

( 

( 

(' 

( 

( NSBASIC""- '" 



TIME Function 

TlMEO 

OlESClUl"TtoN 
TlME returns tf1e CUI'lWIt time In minuteS U An Inu,er. ThIs 
is die oumbw 0( mnuus passed Sine. mtdn.,tH. January I, 
1904. Use the HOURMINUTt and OATENTlME Funcdons 
tD proc:es.s chi: number rewmed by nME. 

EXAH>U 
19 REM TIME Exa-ple 
Z8 PRINT "The Hulnber of Minutes poss~ since 
01181/04 is ... • ; TIMEO 
38 PRINT "The: Current Dote ond TiIH!: is .. : 
DA TEOT!ME (TIME (» 

OUTI"UT 
The HuMber of Minutes passed since 01181164 
\so . . 47526491 
The Curr ent Dote ond Tillie: is 5120194 Z: 05 AM 
• 

"fLA TlO fTfHS 
DATENTlME. HOURMINVTE 

'" "''''''''-



--.011 

4 ( TIMESTR Function 

4 ( 

t ( TlMESTR{timeVaIue. option) 

DIESC'UI"TION 
TlMESTR retums iii strina representation of me tmeV'*'t. 

( 
The option paramaters conU'ols how the string is fonnatted.. 

0 ~HH:MM:SS AMIPM~ 

( 1 H,,"~ 

( 
2 Minues 

3 \eoood, 

( 4 AMIPM 

( 
The DIGIT AlClOCK widaet retums iI timeValue, as does 
the TlMEO Function. 

( EXAMP'I..E 
10 REM TIMESTR Example 

C 
20 theTime • TIME() 
30 PRINT TIMESTR(theTime, 0) 
40 PRINT TIMESTR(theTime, 1) 

( 50 PRINT TIMESTR(theTime, Z) 
60 PRINT TIMESTR(theTime, 3) 

( 
70 PRINT TIMfSTR(theTime, 4) 

OUTP'UT 

( • nm 
2:18 :00 pm 
1 

( " 00 .. • 

( I'lIELATED ITEMS 
DATENTlHE. DIG1TALClOCK, HOURMINUTE. TIME 

( 

( 

( 

( NS BASIC Handbook '" 



TRACE 

TRACEON 

TRACE OfF 

DESC~"TtOH 

Statement 

TRACE ON enables th. trIICJn, of 11M numbers durin& pro
cnm execvdon. TRACE OFF disables It. 

Amr process.". the TRACE ON SQ~t. NS BASIC WI. 
dl5play .am line number u tNt Ine Is executed. 

The TRACE Scatement Is UIefuIIn debugIn& proarams 
where it an mow you encdy where a probhm happened. 

If a procnm Is executed from a point och .. than the be&Jn
nin&. the condition (ON Of' OfF) oJ the 'TRACE StatM*1t 
is not reset. RUNninl1 P"oanm from the bep10lnl atw2ys 
bJrns off traClO&-

OI. "''''''''-



- -4 ( 

4 ( EXAHP'U 
19 REM TRACE Example 

4 ( 29 PRINT "This is an EXAJoI'U" 
30 PRINT "l10m0s" 
40 TRACE ON 

( 50FORi_1T03 
60 PRHfT i 

( 
70 NEXT i 
Be TRACE OFF 
90 PRINT "End of program reached." 

( 
OUTI'UT 

( 
This is an EXAMPLE 
Llomos 
[X .. se] 

( (X0060] 
1 
(X .. sel 

( (X0060 
2 

( (X .. 5°l [X0060 
3 

( [X"50] 
[X0060] 
End of program reached. 

( • 

( RELATED ITEMS 
RUN, STOP, CON 

( 

( 

( 

( 

( 

( 

( 
----

( N5 aASlC HMdbooIt '" 



VARS Command 

VMS 

DESCIUI"nON 
VMS dISplays a lisdn. of.1 ~ and their C\,It'I'WIt 

~ ..... 
vMS db{:lbys the""'ts ofvnys created Wl1;tI the DIM 
Sat.ement. and me fields of frames. 

The. GOSU8 stack is shown after all 'Niables.. ThIs Is • list 
of the iine numbers for" .. ch GOSU! SQt.ment executed 
tNt has not yet ruched I REl\JA-N Stlt.ment. 

UAHPU 
leX_1OO 
ley·zee 
30 DD4 l[l) 
.. I. { . ... ,"John" , ... ' III 
• RUN 
• VARS 

OUT'UT 
x: 100 
y: zee 
' ,[O,O] 
i:{name:-John-,AGE:1Z} 
Gosub Stack: 
• 

MLAT£O tTfHS 
lET, RUN. STAT'S 

'" 
... ..soc_ 



4 ( 

4 ( 

4 ( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

WAIT Statement 

WAJT [ddaJ 

OESC""TION 
WAlT stopS the ~ fOf dda ~nddu of a second. 
If dda is: not supplied 500 (In second) is used The lugest 
IIJJue for dda is 85899), around 14 minuteS 20 seconds. 

Once the number of specified ticks kaYe pused the next 
statement Is executed.. If dle USe!" taps on a WINDOW with 
lwindowspec . GOTO IIJluedeflJ'led while the program 
Is WAllin" the procram will branch to the line numbe!'" 
specified In the value. 

This feawre an be used to progrwn buttOns. Define a 
WINDOW with wnateyer size and boundaries you need, 
with 1 GOTO line number defined for it. 

Note: Since windows remil;n on the display even after the 
program has stopped, the buttons remllin active IS well. 

NS BASIC I-Iandboo6< '" 

.... 



i 

lXAMM..1I! 
18 REM WAlT Example 
11 f-{GOTO : l880. viewBounds : SETBOUNDS(l00, 
100, 110, llt)} 
15 CLS ze WIN[)(JW wI, f 
38 SHOW wI 
48 FOR t-l TO 3 
45 PRINT t 
50 WAIT 
70 NEXT i 
8Il STOP 
1800 RBI toggle c.heckbox 
une cbox • NOT cbox 
18Z0 IF cbox THEN WPRIHT .1, CHR(8738) ELSE 
WPfUHT '111'1, .... 

O<m'UT 
1 
Z 
3 
Stop at 0080 
• 

D 
(Belen Tap) 

NOlfllNt In the aboYe uatnpM CHR(81lO) Is rha chanctef'" 
numMr mat pnna out u a c:heckrNrlt.. Refer to ~ 
C 01 d'li5 Handbook for • list 01 specaJ chanetel'" codes. 

~T£DIT~S 

GOTO. WINDOW 

It, 
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C \ 
C ( 

t ( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

WDRAW Statement 

WDRAW windowNum, Ihopes (. styltFrome1 

DESCItll'TION 
WDRA W draws shapes in the window windawNum. win
dowNum Is the oomber returned by the WINDOW State
ment. Shapes may be a slnp shape Of" an illTlIIY of wpes. 
The style used to dlspby the shapes an be defined usioa: 
styldrome. There are several elements In the frame which 
an be set. If they are not set. defaults ilre used. 

penSite: 

PenSlte specifies the size of the pen In pixels. An array can 
be used to specify [width. height]. The default is J. 

penPattern: vfNone, vfWhite. 
vfltgray. vfGroy. 
vfDkgray, vf810ck 

PenPlIttem defines the pattern drawn by the pen. The de
fault is vfSbck. 

filiPutem: vfNone, vfWhite, 
vfLtgray, vfGroy. 
vfDkgray, vfBtock 

FiIIPutem defines the ~ttem Inside of closed shapes. The 
def.r.ult is vfNone. 

N5 aASlC Hondbook '" 



font: {family: (ontNGme, face: (on!' 
Foa, size: (oncStu} 

font defina the font fot' any text shapes dlspkyed. See the 
WlNOOW ltatwn.,t for. ~ list. 1M default Is the 
user's default font. 

'left, 'right. ' cen
ter 

justification defines the ahJMIetlt of any teXt shapes dis
pbyed. The default Is 'left. 

VtAM P'l.1! 
18 REM WDRAW Exa.ple 
20 W1Spec_{viewlloonds : SETBOUNDS(1B, 18, 158, 
7S)} 
30 WINDOW WinNlMII, W1Spec 
40 SHCM WinNt.n 
58 WDRAW WlnHu-, ~KElINE(5SllS,75,45), 
MAKEOVAl(18,18,48,4t)], {penSlze:Z, 
penPattern:vfGroy, flllPQUern: .... fBlack} 

Il£lA TED rtD1S 
SHOW, HIDE, MAKWNE. WINDOW 

, .. 
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( 

( 

( 

( 

( 

( 

WINDOW Statement 

WINDOW wW3Num, windowSptc. [, widrel] 

DESCfllPTION 
WINDOW creates a graphic window on the Newton. Each 
window 15 given an unique number by NS BAStC. The 
WINDOW Command rewms this number In winNum. Use 
this number for subsequent SHOW, HIDE, WPRINT, and 
WDRAW Statements. 

wwtdowSpK Is a frame containing infonnation about the win· 
dow. There are several elements In the frame which can be 
set. If they are not set. defaulu are used. 

Note: Never use the same windowSpK variable in multiple 
WINDOW Stiltemenu without first usignlng a new frame 
value to the variable. 

vlewBounds: {top : positionl, left: position2, 
bottom: position3, right: _.} 

VlewBounds defines the bounds of the window. Position, to 
( position4 Is the location of the window on the screen. A 

Newton Messagef'ild's screen Is approximuely 210 pixels 
( wide by 320 pixels high. 

( 

( 

( 

( 

( 

( 

( 

( 

vlewFbgs: vVisible + vFlooting + 
vClickoble + vGesturesal
lowed + vSingleunit + 
vC harsallowed + vLetter
sal lowed + vPunctuation
allowed + vShopesollowed 
+ vStrokesallowed + 
vCapsrequired + vN umber 
sallowed + vNomefield + 
vPhonefield + vDatefield 
+ vTimefield 

vi ewFl og s defines the special cMraaeristics of the win· 
dow. Not ilil combinations are valid. Each characteristic is 

If' 



described below. 

vVis i ble TRUE to make window vbUM. 
Nil to h.1d. 

vFtooti ng TRUEtolNke~fIoatO'<'el'" 
aft om.r... Nil for normal ~ 
dowStldooa 

vcl i ckoble TRUE If m. WitIdow accepts pen 

"'" v(;estur'esallCJltllled TkUE to accept NewtonJUtUt"e:s 
_uKNb. 

vSi ngleuni t TRUE to aCCC!pt only one word 

vChorsol towed TRUE to use word ~ 

vLetter'sallowed TRUE to use 1etter-by.Jener ree • 
.... don 

vPur.ct~t l onollCWlled TRUE to accept put'lCtuadon 

vShopesot lowed TRUE to recocnlt.e Boka. Una. 
and Orcles 

vStrokesallowed TRUE to accept dlJltlllnk 

vCopsrequi red TRUE to caplQlru flnt Wet- of 
ad! won:! u Wltef'ed 

vHuIIber'sallowed TRUE to accept numben 

vNomefteld TRUE "this II a name field 

vPhonef i e td TRUE If thll Is a phone field 

vOot e fi e 1 d TRUE If !his Is a date fitid 

vTimefi eld TRUE ifdbs Is u kne field 

Note: Not all CornO.NtJOnl of these YI1ues are valid. " you 
rry I comlwlauon W t does not look u expea.d. chen 
you've found an lrMJid comblnadon. 

'" , .. ..... __ . __ . 
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vlewFont: {ferni ly: (onlName. face: (om
Face, size: (ontSize} 

viewFont defines the font to be displayed in the WIN
DOW. fontName Is the name of the fonl you wish to be used 
in the ..... indow. Possible fonu on the Newton are ' espy. 
' geneva. 'newyork.or 'hondwriting. No~ 
The ' sign Is required. 

fontFoce is the style of the font: 0 for pbin. I for bold, 2 for 
italics. .. for underline. 8 for outline. 128 for superscript. 256 
for subscript. (onrSizt may be 9, 10,12,11 or 18. 

Note: Not all comblnJtIons of font~bme. fontnce and fOflo 
cite are vand. If you try a combloatlon thu does not look 
u expected. then you've found ;m invalid combinadon. 

viewFormat: fromeCoJor + ~1fCoIot + ~n + 
y*vfshadow + z*vfround 

viewFormot defines the 'Ilsua! fonTlat of the WIN· 
OOW.lfviewFormat i10, then the window Is uanspar
tnt. (rameCokK is the color (pattern) of the window border. 
from~ may be one of: 

vfFromewhi te 

vfFrameGroy 

vfFrameBlack 

vfFrameltgray 

vfFrameDkgroy 

vfFrameMotte (thick 
gray bordered by 
block) 

«<oIor Is the color of the cootenu of the window. fiICoIor 
lNy be one of: 

vfFi llWhi te 

vfFi llGroy 

vfFillltgroy 

vfFi 110kGroy 

r vfFillBlock 

r x· vfPen sea the width of the border in pixels. X should 
be between 0 and IS. ~vfShodow seu the width of the 

( 
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shadow In pbtels. Y should be~.., 0 and 1. 
Z-vfRound Is the comer radius, In plxeis. Z should be 
between 0 and IS. 

vtewjusufy. 

vi ewJus t i fy defines the we 0( jusaflation used for 
the teXt displayed WI WlNDOW_~ is 0 for teJtt left. 
I for tUt riJht, 2 for Wet cen~ and 1 for text stretehed 
Icross the enure width oJ WINDOW. 

GOTO: 

GOTO defIneS tap proeeumc. hNumbet is the line 0( code 
the procn.m shouJd GOTO if dM: WINDOW Is tapped. A 
dick sound Is played on the NewtOn when the user tapS on 
a WINDOW that hu a GOTO defined 'Of" k. 

GasuB: 

GOSUB defines tap proeW!".. 1iM~ Is the line 0( 

code the Proaram should GOSUB II' the WINDOW Is 
tapped. A dick sound Is played on the NewtOn when the 
U$et" taps on a WINDOW that hu a GOSUB defiMd for It. 
A RFnJRN wi' rteum uecudon to dM: liM followtna: the 
WAIT that wu executlnt when the wtndow wu tapped. 

You may ~ the wtnOowSpec framtllbr I tap has 
be.. procased and I GOTO Of' GOSUB Is performed. 1M 
~ will conQln these four addltioNl ReIds: 

FIRSTX: The X coordr.ata oJ the IIrst point on the New. 
ton Screen where the UHf' placed the pM down. 

FUSTY; The Y COOt"dinata oJ the lirupom on the New. 
ton Screen wt..re the UHf' placed the pen down. 

lASTX: The X CoorcWlaUi altha point on the Newton 
x.r.., where the user Wted the pen. 

lASTY: 1M X CoordinaUi dthe point on the: Newton 
Screen whert the user I.rfted the pen. 

Whenrtw NS BASte perlomu a GOTO or GOSUB In ... 
spanse to a pen tap, the vanable "S TAT is Set to the wilt
M.m of the WIndow that was tipped. 

'" 
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Note: You should Ivold uslll1l v;arlable named WST AT for 
your own purposes. 

"XC 

text contains the current ten displayed In me window us
Inl WPRlNT. 

drawing: 

drawi.ng contains the currentvapnic displayed In the 
window uslnl WORAW. 

This code fnrment creates a v;alid windowSp« with many of 
Ihese elemena: 

10 windowSpec : -{viewBounds: SETBOUNDS(10. 10. 
40, 30), viewFont: {family: 'handwriting. 
fa ce: 0, size : 12}, viewFonnot: vfFromeBlock 
+ vfFi llWhi te + 2*vf?en + 3"'vfShadow + 6~ound, 
viewJustify: 0. GOTO: 2000. text: ~Yo!~} 
20 WINOOW wI. windowSpec 
ZS SHOW wI 
30 WAIT 1000 
40 Gala 30 
2000 REM Call me when tapped] 
2010 END II just stop 

lridfet is I strinl. If Included, it must be one of me v;alues 
( shown below. Eilch widlet Is described sepa/"iltely in me Ref

erence sectloo. 

APP an application background 

AZTAB an alphabet picker 
AZVERTT AB an alphabet picker in a verlal orientation 
CLOSE BOX a small NewtOn close box 

( CHECKBOX I checkbox followed by a libel 
OATEPICKER I calendar display Ind date picker 

( DRAW I box mltlccepa pen drawiop 
GAUGE a lillar display of; v;alue 

r GLANCE I text window that Ippean for 3 seconds 
LABEL INPUT a labeled text entry field 
LABELPICKER a labeled field with I pick list 
LARGE CLOSE BOX a large Newton dose box. 

NSIIASIC HIndbooIc -------. 
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MONTH a month display that accepts date sNctions 

NEWSETClO(K a dock that an be set 
NUMBERPI(KER • Mmber display and pICker 

PARAGRAPH • window that dispb.ys styled teXt. 

PI CKE R • pick in. 1howin& dM: CUl"l'Wlt sefecuon 
PICTURE BUTTON a button duit displays an kon 
RCHECKBOX alabM followed by a chedtbc»c 
SCROllER a teXt entry fWd that upends and saoIls 

SETClOCK a dodnNt an be set 

SlIOER Ine:ar display and entry oI''tIlues 
TEXT • plain teXt ... try WIndow 

wkfpu may be hU.,.,ted (shown In Irrtene) once they are 
dispbyed usin, the ~ for the WIdJet. FOI'" aample: 

U.windowSpec :HIlITE(TRUE) 
U .WlndowSpeC : HILITE(Hll) 

The f1ru line wIH invwt. tIM w;dpt lSJocilted WIth window· 
Spec. the second wiH revert It to a nonmJ display. 

'00 
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EXAMPLE 

10 RE~ WINDOW Example 
20 W15pec :_ {vtewbounds: 5ETBOUND5(10, 50, 
150, 75), viewFont: {f(Jllily: 'espy , foce: 7, 
size:14}, viewFonnot: 4· vfRound +Z· vfPen 
+vfFrameBlack+vfFillWhite, viewJustify: Z} 
30 WINDOW WinNum, W1Spec 
40 5HOW Wi nNum 
50 WPRINT WinNum, ·SlortybartfostM 

OUT'UT 

RELATED ITEMS 

HIDE, HWiNPUT, SHOW, W AIT, WORAW, WPRINT 

~ See WAIT for an example of usin& the GOTO element In a 
wirIdowSpec. 
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WPRINT Statement 

DUCIU"TtoN 
WPRINT disptlys the c~ts 01 ~ In window .... 
dowNwn. ~ Is the nt.mbw rewmed by the 
WINDOW ScaterMm.. The font and style used to display 
the text wi! be t:hoH defined for wIOdow IWIndowNa.m. 

WPfUNT can abo be used to updaUi d\e disptay of. 
GAUGE Wldpt onc.!:he viewYal ue Au been chanpd. 

"""''''-, 

, 

• 
j 

• 
10 REM WPRINT example • ze WlSpec :_ { .... i~nds: S£TBOUNOS(UJ, 58, 
158, 75). viewfont : {fa.ily: 'espy, face : 7, 
size:1"}. viewFoMlOt: " · ... fRound .2-VfPen • 
.... fFrameBlock+vfFil\Whi te, viewJustify: 2} 
3e WlNOOW WinH\.w, W1Spec 
40 St(M Wirun. .. 
50 WPRIJrfT wtnNum, "Slartybartfost" 

• 
u:u. T EO IT OOIS 
SHOW. GAUGE. HIDE. WINDOW. HWlNPUT 
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4. Advanced Topics 
This chapter provides dea.lled examples showing the use of 
me advanced and NewtOIHpecific feawres of NS BASIC. 
We" present each topic. walk thrOUJh a detailed example. 
and Jive)'oo advice on why you'd VQl1t to use these feawres 
in your own proCrarns. This section of the Handbook will be 
rooch more Informal. Curl up wid! your Newton. NS BASIC, 
and the Handbook, and follow lIone! 

4.1 W indows 
The wlndow capabilities of NS BASIC go far beyond whu 
you may be used to in omtr BASICs. You will need to ex· 
periment with the use of windows to discover the many 
WillY' they can be used. You will find graph paper or a draw
in, program very helpful when creating the ·'ayout- of your 
windows. You'll need to know the exact positions of the up
per left and lower right comers of every window you Wilnt 
to create. Don't worry,lt's not as bad as it sounds! Here are 
Just a few examples to get you started. 

Buttons 

Awindowcan act like a button. You need to use me GOTO 
or GOSUB element of windowSptc to branch to me code 
that Pf"OCesses a user tip on the button. The following ex· 
ilmple displays a botton tNt changes its label when apped. 
The program ends after the buaon hilS been apped'" times: 

10 REM Button EKample 
20 f _ {GOTO: 130, viewBounds: SETBOUNDS(I00, 
100, 180, lI0)} 
30 buttonlobels • eHello· , "World"] 
40 tops _ 0 II no taps yet 
50 ClS 
6B WINDOW wI, f 
70 SHOW wI 
80 WPRIKT wI, buttonlobels(tops mod 2] 
90 WAIT 1000 
100 GOTO 90 II Wai t loop 
110 HIDE wI 
120 END 
130 REM toggle button 

,OJ 



148 tops-topHl 
158 WPRIKT wl, buttonlabels[tops .00 Z] 
160 IF tops < 4 ntEN GOTO 90 ELSE GOTO 118 

ThIs code Illes a style. 01 wtndow prncrammifll known u 
"Event loop" ~ Uslna thIS ted1nlque. you create 
the WIndows Nt en. UHf' can 1ntwKt. With. and dMn you 
enter";an infinrt.e bop. The only thlnl eM loop does Is WNT. 
Tho aIows NS BASIC to pt'OC6l en. Iller tap5 In WIndows 
by bnndIq to the IIMS specdied In me GOTO or GOSUB 
Wnem. d ad! MndowSpK. 

Hand Written Input 

ThIS MXt ~ shows how to .. 0 ...... !Aet' ... try VIa 

HWlNPUT and cfiSpGI)' the. rautt in a 'Mildow. 

11 REM 8utt~INPUT Exa-ple 
ZI f_(GOTO:I298, vitrioonds: SETBOI..IIDS(58, 
, .. , zoe, '28)) 
30 buttonlobel • "Your Ncae: .. 
48 namtValue _ .... II no ~ entered 
SI (lS 
60 'lfINOOW wl, f 
79 g-{GOTO:8179, viewbouncls: S£TBOONDS(18, 
, .. , 45, 128)) 
88 g.viewFont_{fa.Uy: 'espy, face: 8, 
site:l'} 
90 g.vie.Justify.2 II centered 
lee g.vtewFomat - 6· ... fRound 
+Z ·vfPentvfFroeeBlock+vfFillWhite 
110 WlNOOW .2,. 
lZ8 SHOW wI, wZ 
138 WPlUKT wZ, "Done" 
148 'lfPlUKT 1'1'1, bottonlobel & nc.eVolue 
158 WAIT 1890 
168 GOTO lSI 
178 HIDE wl, "Z 
188 END 
190 REM use HWJNPUT 
Z88 BEEP 5 II drower open sound 
Z18 IF STRLEN(na.eVolue) > 8 THEN currNo.e _ 
[na.eValue] ELSE currHame _ NIL 
Z29 HWlNPUT nomeValue, buttonlobel, currNane 
231 WPRIKT w1, buttonlobel & oo.Value 
Z48 GOTO lSI 
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OUTPUT 

This progr"im displays twO windows. The Done window acts 
like a buttoo. Tapping It ends the program. Tapping in the 
other window opens a user Input field that accepts hand 
written input. The entered information Is pl"ced back into 
dle window when the mer closes the Input box. 

" .1 W idgets 
A widJet is a Newton user Internee element. In the New
tonScriptlilniUage. widceu are ailed protes and view tern
pbteS. You an create programs that use many of the. visual 
elements found in NewtOn ;applications. Refer to the Refer
ence section under WINDOW for a complete list of wid
geu. 

When you w.J.nt to create an application that uses widgets, 
you combine windows and widgea to create a single screen 
that the user interaCts with. This screen may consisu of 
many widgets. Once the wldgea are displayed, the user an 
Intenet with the screen using pen tapS, hand-written input, 
and the keyboard. Your screen must be designed so that the 
user an Indicate when they are finished entering informa
tion. A window milt looks like .. NewtOn buttOn can be 
used. You can Cre<IIte a main window for your application us· 
In& the APP widget. This widget Includes a standard close 
bolC. You can add one or more additional windows that look 
like Newton buttOns, such as an ·OK· buttOn. These win· 
dows will use a GOTO field In thei r windowSpec to allow 
yoor program to process the user entry In the form. 

The foilowioC sample procram creates a simple databue 
with a fonn for user entry, It $uppot'U searching for records 
and adding new records. It uses several widgets for the 

'om>. 
The three. sections of the program you should examine are 
the Cre<IItion of the widgets (lines 130.)) 0), the extraction of 
the user entered values from the widgets (lines S()()"SI O). 
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and che d1spbtinl 0( new values In wtcIpa (rI'lH <4)0....470). 

Note: Never usC! the same.w.dowSpK vanable In multiple 
WINDOW Statemenu wrthout lirst aultnil'la a new framtl 
va)ue to the nriabk. This Is done In the uample below WIth 
m. apoc ¥3Irilble. Each time Ihb V'lrtab .. Is used In • WIN· 
DOW SQf*nent. It b Inldtlil:od wrth • new framtl COI'ltauWII 
the dared Web for the window. 

The next MICtion CO¥CII'1i Frvnes, and the one after It .............. 
19 REM IflDGET ExCIIIIP1f! 
28 OPEN exa.ple, ~ExampleFile~, ~ 
30 IF FSTAT 00 e TlfEN (REATE UOIIIp1e. 
"ExOlllPleFi Ie" I ~ 
48 buttonFont :_ {fa.i1y: 'geneva, foce: I, 
she:12} 
79 spec :_ {GOTO: 618, title: ·~le "PP"} 
88 WINDOW NotnWindow. spec, "APP" 
118 SHOW MoinWindow 
138 REM (reate and display blank fon. 
150 spec :_ {GOTO: 368, text: "Search", 
vierwBounds: SETBOUNOS(6, 288, 66, 29-4), 
vlMont: buttonFont, V\ewJustHy: 2, 
viewfonaot: . · vfRound+Z-vfPen+vfFraae81ock} 
160 WINDOW Searchatn, spec 
170 spec :. (GOTO: 490, text: "Save", 
view8ounds: SETBOUNOS(70, 288, 130, 294), 
vt~Font: bottonFont, viewJustify: 2, 
vimo,...,t: 4 ·vfRound.Z·v(Pen.+-vfF"~8\ock} 
188 WINOOW Savdtn, spec 
198 spec :- (GOlD: 548, text: "New". 
vieMkJunds: SET8CUNOS(1J.4, 288, 191, 294), 
viewfont: buttonFont, vtewJustlfy: 2, 
viewfon.ot: 4 ·vfRound+2 ·vfPen+vfFr~Block} 
200 WlNOOI New8tn, spec 
219 Ha.eSpec :- (lobel: "Holle:", viewSounds: 
5ET8OONDS(9, 38, 238, 64), vtewFlogs: 
VCLICKABlE} 
228 'IflNOOlf ~, NoMeSpec, "lABel INPUT" 
238 RonklobelSpec :. {text:"RANK\nl 2 3 4 5 6 
7 a 9", viewJustify:3, viewfon.ot: 
vfPen+-vfFr~tte, viewBounds: 5ETBOUND5(21, 
65, 238, 189), vtewf1ags: VCLICKABlE} 
248 WlNO(M' Ronklobel, Ronklobel5pec, 
"PARAGRAPH" 
258 Ronk5pec :. {vtewvolue:e, vtewBounds: 
5ETBOUNOS(21 , 119, 238, U9), viewF1ogs: 
VCUCWlE} 
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260 WINOC!W Rank, RankSpec, ~SL IDER" 
270 ContoctSpec :_ {label: "Contact:", 
lobelComnands: ["Now". "Sooo" I "Someday". 
"Never"], viewBounds: 5ETBOUNOS(9. 120, 230, 
144), viewFlogs: VClICKABLE} 
280 WINDOW Contact. ContoctSpec. "LABElINPUT" 
290 ColledSpec :_ {text: "Colled". viewBounds: 
SETBOUNOS(21, 145, 110, 179), viewFlags: 
V(lICKABlE} 
300 WINDOW (olled, (olledSpec, · CHECKBOX" 
310 NotesSpec :_ {boxTitle:"Notes", text: ••• 
viewBounds: SETBQUNDS(21, 180, 230, 254), 
viewFlogs: VClICKABlE} 
320 WINDOW Notes, Hotes5pec, ·SCRO LLER" 
338 SHOW SearchBtn. SoveBtn. NewBtn, Name, 
RonklobeL, Rank, Contact, Called, Nates 
340 Wai t 1000 
350 GOTD 340 
360 REM user taps Seorch 
370 seorchKey - NomeSpec.entryLine.text 
380 GET excwnple, editRec, searchKey 
390 IF FSTAT <> 1 THEN GOlO 0420 
400 BEEP 7 
410 GOTO 340 
420 REM found something! 
430 SETVAlUE(NameSpec.entryline, 'text, "" & 
editRec.name) 
440 SETVALUE(RankSpec, ' viewValue, 
edt tRee. rank) 
450 SETVAlUE(ContactSpec. entryli ne, 'text, "" 
& editRec.contoct) 
460 IF CalledSpec.vieWValue <> editRec.called 
THEN U.CalledSpec:TOGGlECHECK() 
470 SETVALUE(NotesSpec .notes, 'text, "" & 
edt tRec. notes) 
480 ooTO 340 
490 REM user tops Save 
S00 l'Ie'MI:ecord -
{nome:NameSpec.entryLine.text, 
rank:RankSpec.viewYalue, 
contact:ContactSpec.entryLine.text, called: 
(alledSpec.vieWValue , notes: 
NotesSpec.notes.text} 
510 PUT example, newRecord 
520 IF FSTAT <> 0 THEN BEEP 7 ELSE BEEP 4 
S30 GOTO 0340 
540 REM user taps New 
S50 SETVALUE(NameSpec. entryL ine. 'text. "") 
560 SETVALUE(RonkSpec, 'viewValue, 0) 
570 SETVAlUE«(ontoctSpec.entryline, 'text, 

'" 



""J 
S30 IF CoHedSpec.viewVolut!! TlfEN l( • 

U.ColledSpec:TOGGlECHECK() 
598 SETVAlUE(NotesSpec . notes , 'text , . ~) 
6ge GOTO 340 
618 REN user tops clost box 
62:8 HID( 
638 END 

s-eArp 
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-4 .1 Fra.rnes 

The fnmt data SU\lCtu,.. b required for- ~Ies and WWM:Iows. 
It can be used 'Of' many ocher purposes u well You can 
d1inkol. frame u. contaJner. You can add u many named 
iunu to dM conwnw u you'd Ike.. and ~ dwn by 
name In any order, 

Ox ~ shows CAatll"lll frame. Iddirta IeYW'aJ values 
to It. and ct.t accus ... thole 'tIIua:: 

18 Rat (rae ExaIIpte 
ze REM .yUser i s a voriabl e holdi ng 
38 RB4 0\1 the info for a user 
48 III)'l,Jser • 0 l I on e.pty contoiner 
50 PRIJrlT -Enter your first nc.e: -
60 INPUT nomeS 
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70 myUser.firstNome - nameS 
80 PRINT myUser 1/ see elements added 
90 PRINT "Enter your lost nOllle:" 
100 INPUT nomeS 
110 myUser.lastNome - nameS 
120 PRINT myUser /1 see another element! 
130 PRINT "Enter your age, or S to Skip:" 
140 INPUT ageS 
150 IF ageS _ "5" THEN GOlO 170 
160 myUser.oge _ STRINGTONlMlER(ageS) 
170 PRINT myUser /1 final fonn 
180 PRINT "Fi. rst Ncwne: "; myUser.firstNome 
199 PRINT "Last Name: " ; myUser.lostName 
200 IF myUser.oge _ nil THEN GOlD 220 
210 PRINT "Age : "; myUser.oge 
220 PRINT "Try again? (YIN):" 
238 INPUT ansS 
240 IF onsS _ "Y" THEN GOlD 30 

OVTI'UT 
Enter your first nome: 
? Jan e 
{firstnome:"]one"} 
Enter your lost nome: 
? Doe 
{firstnome: "Jane" ,lostnome: "Doe"} 
Enter your age, or Q to Quit: 
? q 
{firstnome : "Jane" ,lostoome: "Doe"} 
Fi rst Nome: Jane 
lost Nome: Doe 
Try again? (YIN) : 
? y 
Enter your first name: 
? Joh n 
{fi. rstname:" John"} 
Enter your lost nome: 
7 Doe 
{ft rstnome :~John~ ,lQstnome:~Doe"} 
Enter your age, or Q to ()Jit: 
? 2. 
{firstnome:"John" ,lastnome:MDoe~ ,AGE:24} 
First Nane: John 
Lost Norne: Doe 
Age: 24 
Try again? (YIN): 
? n 

We were able to add the named items fi. rs tName. 
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lastName. and age to N frame "",ply by usipdn& a 
new ramed contU\er" inskIe the hnM 'tV'IabIe.. 

W. also an ten to see if a frame has a .-med rc..n by tat· 
ina; to sHIf dAt Item b NIL liM 200 chedu to '" If there 
11 an ace Iten'I for me fnome. and If not. siups the pnnt Stat .. 
fn«'t on the next. line.. If you .... te:Stin, a named rc..n that 
contains I Boolean. you an UH: en. HASSlOT funcoon. 

You must us. fnmes In ordv" to wrka informatIOn to a fil&
The frames you write to a file mar ha .... drff....,t Items 
stored In d'tem. 

..... FUu 
ThIs I4ICUon discusses the use of indICa to qUkKfy locate I 
pa.rtJC\IIar" entry In a rde. We' also use the UIChnIques ~ 
tun learned In the ~ section to CAllte a '" of 
r«orcb WId! diff.-.n, tiemenu In them. 

The ~ below Is an opanded VWSJOn of I ~ 
lhat wu lim ahown In the RefereI'ICII Chapter for the 
CREATE Sac-nenL We've expanded it n lines 4()..1-4(I to 
support.,try of muluple records and bach a key and a diu 
.old. 
The retrieYat secdon ~JMS ISO-DO) abo rwieves u many 
records u you watlL 

10 REM File/Key retrieval Exa-ple 
Z0 REM OPEN or (REATE 0 rile •.. pr~ts for 
so-e \nfon.otton, stores it, then oll~ 
fetch. 
38 OPEN chon, MEXANPlEF t leM, ke~ 
-48 IF FSTAT .. 1 lliEN CREATE chon, 
MEXANPLEFtle-, ke~ 
50 IF FSTAT _1 TflEN GOTO 300 
68 PRINT -Please enter a Key, Q to finish-
70 INPUT FtleKey 
88 If FtleKey _ MQ_ THEN GOTO Z10 
90 fi leRecord .. 0 
180 fileRecard .ke~ - f t leKey 
110 PRINT -Please enter ~ data for this 
Key" 
120 IHPUT Ft leData 
130 fi leRecard. info. Ft leOoto 
140 PRINT -Enter 0 nu.ber, or 5 to Skip:-
158 INPUT !'lAS 
168 IF ....s .. -S- THEN GOTO 1M 
178 fileRecord .rw..a - STR1HGTOtU4BER(,..s) 

'" 



• 
• 
• 
• 
t 

t 

.-
t 

l 

l 

( 

( 

, ( 

( 

( 

4 ( 

4 ( 

~ ( 

4 ( 

4 ( 

4 ( 

180 PUT chon, fileRecord 
190 IF F5TAT_l THEN STOP 
200 GOTO 60 
210 PRINT "Please enter a Key to find. Q to 
end" 
220 INPUT FileKey 
230 IF Fi leKey _ "Q" THEN GOlD 290 
240 GET chon,fetchedData,FileKey 
250 IF FSTAT.l THEN STOP 
260 IF FSTAT-Z THEN PRINT "Not found! Close 
Record is ..... else PRINT "Data is .. _" 
270 PRINT FetchedDoto 
280 GOlD 210 
290 END 
300 REM error', cannot OPEN or CREATE file! 
310 PRINT "Error I Cannot OPEN or CREATE 
EXA)f1'l Ef il e ... 
320 END 

Elltel'" the followin, data Into the progn.m. We're not show
Ing the prompu in the Handbook. 

• RUN 
7 test 
? my do t o 
7 , 
? obro c odob e ra 
? t ht s I S data 
? 180 
? Zippy 
? The Smal l head 
147 
? OK 
? Mi ddle of the DB 
? -12 .5 
1 , 
Please enter a Key to find, Q to end 
? ob,. 
Not found! Close Record is ... 
{KEYNAME: "obrocodobero" ,info:"this IS 
dato" ,num:l00._uniqueID:l} 
Please enter a Key to find. Q to end 
? ab r acadabe ra 
Data is ... 
{KEYNAME: ftabracadaberaM ,info: Mthis IS 
data M ,num:l00._uniqueIO:l} 
Please enter a Key to find. Q to end 
? p 
Not found! Close Record is . . . 

'" 
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{KEYNAME: "test" • info: "~Ooto" ._uniquelO:8} 
Please enter 0 Key to f\nd, Q to end 
1 q 
.. RUN 
Please enter Q Key, Q to fi.nish 
1 stt.py 
Please enter so.e doto for this Key 
7 Happyl Happyl Joy l Joyl 
Enter a nuaber, or S to Skip: 
1 s 
Please enter a Key, Q to finish 
1 q 
Please enter a Key to find, Q to end 
7 sthpy 
Oato is ... 
{KEYMAME: "StiIllPY· • info: "Happyl Happyl Joy! 
Joy'" ._uniqueID:4} 
Please enter 0 Key to find. Q to end 
1 • 
Not foundl Close Record is .•. 
{KEYJrWoI:: "obrocodobero· I info: "this IS 
dato" ,nu-: l88._uniqueIO:l} 
Please enter 0 Key to find, Q to end 
1 q 
• 
There are sevenllntenddn& dmp to look It In thts 
procnr.m: 
lines )1).50 aturrtpt to OPE.N (K CREATE a daa file. H 1M 
OPEN falls. we uy a CREATE. If that bib. we GOTQ the 

.nd of the procram and JIVe up. 

Una 60-200 let the user Input IS many ACords as mer 
want. w. bu*i our frame In thrt same 'filly as shown In the 
pr~s .ecdon. 

Una 210-280 let the user entw 1 key to find. W. check 
FSTA.T after eM GET Sal*\'Mnt.1f1t is 1. a..n an exact 

match was not found. 

tr you look It the outpJt. you' note mal UXM of the frames 
printed out (tat and Sttmpy) Oon't nave an .-!uy fOl'" "um 
ThG shows Wl you an 'tore dift'ef"W'Il Iuncb d frames In 
the same r ... as )ona u dwy AI have the t'9qUAd key entl'f. 

W. ran the propm twice. and the data .,t.ered ... the file 
was still 0-.. ... the. second run.. 

Note: NS BASIC adds the !tim __ uniqueID to rwery 
frame that is PUT into a file. Yoy should avokl tal"' I fIekJ 

'" 





78 Stor wI 
18 ENVIRON io-"50" 
ge REM get a transoction 
lee INPUT trans 
ue tr • tNI 
128 translist • tronsllst & trans & CHR(13) 
l38 WPRlNT wI, tr 
140 IF trans <0 "BYE" THEN GOro 90 
150 ENVIRON io-·scr~~n" 
160 PRINT tronslist 
178 HID£. wI 

The next example procram dumps aI of 1OU"" I9PQlncmenu 
from ~ Calendar r .. to dole sertaI port. TlMI port Is Mt to 
1800 bps tim.. See dM next section for more InfonnIdon on 
KCeuIn& Calendar and other buIk·1n appIadons .ta. 

10 REM Seriol Du.p Colendor EXaMPle 
20 REM set seriol paras 
38 cu,.rPort • env("s0") 
40 currPort.dota _ (4S08,B,I,"no"] 
50 ENVIRON s&-cu,..rPort 
60 ON ERROR GOTD 129 
78 ENVIRON 10-"s0" II switcn to serial 
88 OPEN cn, "calendor" ,_tgstortdote 
90 GET ch, n 
198 PRINT n II du.p record 
ue GOro 90 
120 REM EOf or other problM 
138 ENVIRON Io-"screen" 
148 END 

To r.bbty xc. larpr amountS of .ta from eM HriaJ 
port. a few dWtcs shoukl be kept In mind. Keep the kx»p that 
a«epu the. data u short u possible. all'o'd doin& PRINT and 
WAIT IQtemfll'lU. and wm oft'dM: !nputPrompt For lJrpr 
atI"IOI.I'IU of data. a deby between lines Of" a baud rate lower 
dun'600 may be neceuary. Here an exampItI that woria -10 di_ 0(309] 
15 environ il"f9UtP~t-"" 
16 window w,ws 
17 show w 
28 (or i.e to 299 
25 "Print W, i 
30 input o(i] 
35 i ( o(l]."ENO" then stop 

,,, 
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40 next i 

4.6 Infram Input/O utput 
You an send and receive daa m the infrared port of your 
Newton. NS BASIC ca.n PRINT to the infnred port ~nd 
INPUT from It. There are four steps to usinC the infrared 

P"'" 

I Initi~li1:e the port to the desired settings. 

You control the settings for the Infrared port using the en
vironment variable IR. 

1 Tell NS BASIC to use the Infrln!d port. 

You control the input and outpUt device (screen, serA! port. 
or Infrared port) usinC the environment variable 10 

1 Exchance dila IX oucput lnforl'l'U.t1on as desired using the 
infnred port. 

<: You control the prompt displayed by NS BASIC uslnc the 
environment variable inputPrompt You send daa usin, 

( PRINT and receive daa usln, INPUT. 

( 

( 

( 

( 

( 

4 Tell NS BASIC to Stop us ing the infrared port. 

You control the Input and output device (screen. serial port, 
or infrared port) using the environment variable 10. 

It is very impomnt that you perform these steps in this or
der. lfyour program qulu unexpectedly and leaves the Infra
red port open. other Newton ~pp!ications may not be able 
to use the port. If this h<appens, reset your Newton. 

4,1 Accessing ~nd Using O ther Flies, D~ta, ~nd 

Applications 

I'U shown in the previOUS section, you an examine the con· 
teflU of any file in your Newton. The table below lisu the 
names of the files used with the built-In ~pplications. 

Note: You can read these files. If you write to or delete en
tries In these files you may lose daa. Please be sure you have 
backed up your Newton prior to deJetinc or writing records 
to these files. 



Olltes 

File Name Key Noune Contents 

a ....... mqStlr10ate daily ~p that 
don'l~l 

repeat meet· ml&StopDate da'1 meeanas dut ,... 

"'" pe" 

a""",, mtaSal"tDate day nota (wnttlln to 

now me l.tt of the calen· 
dar) that don't reput 

~, ...... mqStopDate day nota tNt r.pe.at 

<0 do ....... ", ... 
Nota Pad 

File Name Key Name Cont.nts 

..... ....... wnp notepIddaa 

N.",., 

File Name Ke y Name Contents 

....... .one.. namoda .. 

y 04J an ",,"fA II smaJl provam tNt OPENs theM fila. GET J 

an 1r'ItI"Y. and PRINTs it. You an exatnlM the ovtput to 
learn the: item names wilhin these flies, and Ihw conwnts. 
Thts procrMI displays an entry from the: calendar IN: 

18 OPEN ch , acat~r· • .tgstartdote 
28 GET ch, n 
38 PRINT n II tbnp record 

OUTI'UT 
{viewStotiontry:Meeting • .tgStartDote :477919& 
B,.tgOuration:158.atgText : Sa.e Meeting 
Text I- •• gAt ar. : 47781979. _uniqudD : 35 .JIIOdti. 
_ : 47S67291} 

You can aJso exarNM and modify dao. wrdun other appIia. 
DON Naned on your Newton. 

'" 
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Note: A$ with files, extreme are should be taken when ac
cessln" chanting. or callina other applications. Dilta loss Is 
possible. &dtup your dna.. 

The GETROOTO Function rewms the root frame of your 
NewtOn. Every application wrrendy installed on your New
ton is accessible via this frame.. Because of their large size, 
you should aooys use the special := assignment operator to 

point to this fnme. 

The nrst example program will display all of the Items stored 
In the root frame. The output of this list Is quite large. and 
will not be reproduced In this Handbook.. This program Is 
completely ufe. You can enter and run It on your NewtOll 
wid! no riJk of data loS$. 

10 REM get~t() Example 
20 rootFrame :- getroot() 
30 root Elements :- elements( rootFrame) 
40 numElements - length(rootElements)-l 
50 FOR i - 0 TO numElements 
60 PRINT rootElements[t] 
70 NEXT i 

The next example will open the Names application. and is 
also completely safe: 

10 getroot().cordFile:open() 

The :openO in the above proa:ram tells the Names applica
tion to open as if you had tapped Names. The built-in appIi
adons respond to :openO and :doseO. The names of the 
built-in applications are paperRoll (Note Pad). alendar 
(DateS). ardfile (Names). extruDnrower (Exuu). and assis
tant (Assist). 

The last example prognrom will display all of the fields in your 
user configunrotion frame. The output of th is liSt is quite 
large. and will not be reproduced in this Handbook. this 
prognrom Is completely safe. You can enter and run iton your 
Newton with no risk of dati loss. 

10 REM GETROOTO.userConfiguration Ex~le 
20 rootFrane :-
GETGLOBALSO. userConfiguration 
30 root Elements :- ELEMENTS(rootFrome) 
40 numElements - LENGTH(rootElements)-l 
50 FOR i - 0 TO numElements 

'" 



r 
6e PRINT rootel~nts(i] 
79 NEXT i 

Then are several bullt.in funcdons that"" noc.doa .... M'''ed 
In thIS Iw1dbook that my be used In NS &ASIc. 

W amlns: I'1Iny 01 me built-In funcuons Ire not doa.wl1cwn
ed. 0cMn may fra,ue yo.x NewtOn. Do not try to UN any 
function you do not understand. Be aWl ... that the use of 
men funcdons IN)' ause data ~SL Not III NewtOn devKes 
may tta .... chi: ~ built-In funcdons_ 

Then ..... number oIlOUrce5 for detaHed Informadon 
about ~ Newton. If you have a«.HS to an on-8ne HNk .. 
chedt and lH It d\erti Is I Newt.on ptOCI"aIT'Im"'l secuon. 

.... Handlin. Er"r'Of"I 
In • perlea world. theA ;are n_ any en"OI"l, Our pro
"."u: are HIdom perfect wortcb! w. ptOtKt our UHI'S (of
ten ourseIYeI) from mvty erT'On uq twO tedwques: 
deIenIIYe procrammlnt and ON ERROR. 

Tht buic Idea WIth error handli1a: is to anudpue wNdI 
partS of your prncnm (ouk! have run·ome urors. J.nd to 

set up speclll procram code to deal with It. 

Defen,"'_ Pf"Olrammlnl 

You an 1.1"' dM: CLASSOF f1.ncdon to ....-Ify that • variabM 
com::lII'IS dole ~ dati ~ folowwla In INPUT« 
READ SQt.rMI'tt. 

You an chec:k the value 01 FSTAT after each tiM: Input and .................. 
You an verify that numeric vaIua are wrchtn the valid nnce 
before uslfII them In numerk. upresSionL for uample. you 
can check that • variable is not aero befor. usln& It u the ......... 
UsI". ON ERROR 

tf you art prompu'C che usw to .ntw I num.ic: value. the 
us..- may wtI.-.ter to strin&- YOUI'" procntn an do OM of 
r.wo I:hInp It dgt poI'u: t.pIt out the standard NS BASK er· 
ror menap and halt. Of'" PfW'la mess..a.ae d'aat rendy reminds 
che us.- to enter I numb.- and ~ for Input aplft, 

lit 
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Let's look at both and 5" how they work. 

NO ERROR CHECKING 
10 REM silT91e user entry of a 
20 REM wi thout error checking 
30 PRINT "enter your age" 
40 INPUT age 
50 dogAge • age .. 7 
60 PRINT "You are " : dogAgej " 
• RUN 
enter your age 
7 33 
You are 231 in Dog Years! 
• RUN 
enter your age 
? fred 
0050 :Error 29 - Expression 

numbe r 

in Dog Years! " 

everything looked fine until the user entered(recf. Then we 
gOt this cryptic error mesnge. Add the following code to 
atcil the error and deal with it In a more user-friendly way: 

.. 42 ON ERROO GOTO 100 

.. S2 ON ERROR GOlO 0 

.. 70 END II don't run i.nto error handler 

.. 100 REM Thi.s error handler is for invalid 
entry 
.. 105 BEEP 1 /1 error feedback 
.. 110 PRINT age: " is not a valid age, try 
again. " 
.. 120 GOTO 30 

Now that we are prepared fOl'" incorrect input. me progn.m 
behi,VC5 well. Let's RUN It and see: 

.. RUN 
enter your age 
? fred 
fred i.s not a valid age, try ogoin. 
enter your oge 
? lee 
You ore 700 i.n Dog Yeors t 
• 

You could also use defensive programming to avoid this er
ror. One technique is to use the CLASSOF Function to test 
the clan of the value INPUT by the user. 

= ::-:-;-:,..-,--._-_._--------= 
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4Z IF ClASSOF(age) <0 'int and CLASSOF(age) <0 
• real THEN GOTO 109 

AlternadYe/y. you an accept the INPUT data as a ItrU'II by 
us,", a vanabI. endlna In a $ sipl.ln. the STRJNGTONUH
BER Funcuon to Con¥et"l that sU'VIJ Into a numb... K d'IIi,... 
suk b Nil tn.n d'IIi us.- did not .... teI"" a vaIld number 

Eichw cI theM approaches avo'ds the need 'Of" ON ERROR """' ..... 
ThrI tecM.q1M shown above an hanch every nm-(JIM et'"

rot" In NS ~c. ,..,. Stnlltev b wnpIL Just before you do 
an operadon that rna, fait, use an ON ERROR 5QUIfMnt to 

Ht up a branch to IIpecIk wror hanc:hr. Just as soon as 
you hi .... pus..:! d'IIi section that ma, fU, reset the error 
handler to dMi default. Always tnd your procram wTth an 
END 5QUIfMnt to avoid runnInc Into your W"I"Or handler 
«>do. 

Your.".-w handler cod. mar 

'" 

Odpiaya helpful mesnp and r.uy dl. operation. us,", 
GOTO to return to the sectIOn cI code Qik. our uample 
above), 

Cornet eM. errot" by IAtdnc one or rnor. nnabIa to 
some default vajue (leo. you an limit 111 Input to a nwd
nun value) and dwI retUrn to the.ectIon tNt faIJed VII 
COTO.Of" 

Otsptay 111 emw IMIAp 01 )'CKH" own des4n. perform 
some dean up (perhaps update I file) and th.n end dMi .......... 
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4.9 Callin, NS BASIC (rom NewtonScrlpt 
Several Newton Applications (the spread sheet program 
QuickFigure. for exlImple) allow you to enter NewtonScript 
code fragmems. You may caU NS BASIC and run a program 
from these proXrams. Your NS BASIC program can retum 
II. value usin, the BYE statement. You can pass II. value Inw 
yoor program from the NewwnScript code fragment as 
well. This v:alue Is placed into II. varbble N.med 
CHAlNPARAM. 

Note: You should avoid usin, II. variable nOlimed 
CHAlNPARAM for your own purposes. 

This example program in NS BASIC simply Increments the 
value pined In viii CHAINPARAM, and returns it in the BYE 
Statement: Save It with the name co 11 te st. 
10 REM colltest 
20 BYE choinParam+l 

If you want [0 call this program 'rom QuickFlgure, you 
would insen the followin, NewtonScript code fragment 
into il celt 

~GETROOT(). Ibosic:NSBASICI:choin(flcalltest", 
123); 

When you press retum, the NS BASIC program is ~ecuted 
and the new value (124) is placed into the cell. 

The general form of the NewtonScript expression to call NS 
BASIC Is: 

GETROOTO. I basic: NSBASIC I : chain(prograM'mle, 
choinValue) 

Where prorramNome is a strine mat conQins the nvne of 
the progn.m to run, without the BAS extension. and chain
V~e Is me VJlue! to place! In CHAINPARAM. NS BASIC 
runs silently without chancing the ween. unle5s you exe
cute a PRINT or SHOW SQtement. 

You can execute any kind of NS BASIC program, with one 
proviso: if the NS BASIC progn.m halts at any point, to get 
input from the user for example. the calling NewtOnSc.rlpt 

'" 



code fl"l&f1*'lt will ,...,.... a retUm value of NIL In other 
words. u lana u you are compudn, vaJues, KCessin& files. 
M craun, displays. the calU", code fracment wi6I not ,. 
(eWe a rewm value until me BYE Saternent Is ruched. If 
)'OLW' procnm executeS an INPUT, HWlNf'VT. M WAJT 
StatemWlt, Ih. cal" code fn&ment WIll ,..;etv.. Nil r.
wm vatue at lhat point In )'QUI" NS BASIC procnm-
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APPENDIX 

A 

A. Error Messages 

Compile and Run-Time 

Error I • Incorrect Data Type 
The Statement or Functlon expecu data of a different 
type. Refer to the Reference Chapter of this Handbook 
for the expected daa type. 

Error 2 • Statement or synQX invalid 
NS BASIC cannot understand the Statement. 

Error -4 • Invalid Checksum on Runtime 

The RunTIme progrml file 'I dilmaged. 

, Error 5 • Statement Number 

, , 

An Invalid line number was used. 

Error 8 • Renumber overlap 

When RENUMing a partial range of Statemenu, the new 
number overlaps an existing program Statement. 

Error II - Parenthesis 
Misrmtched parenthesls. 

Error I] • Line Number 

Invalid line number was used. 

Error 14 • Out of Memory 
You have run out of memory. Reset your Newton to free 
more memory. 

Note: All variable values are cleared after this error. 

Error 15 . End of DATA 
A READ Statement attempted to read past the last ele
ment of your DATA Statemenu. 

Error 16 · Arithmetic 
Numeric overflow or underflow. 

c=c=:--:c--_ .. _-_. 
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Note: DIVide by Zero does not Qun an error on New· 
ton 2.0UMS. 

Error 19 . RETURN • No GOSUB 
There ill R£TUfI.N that II mllSinC the GOSUB. 

Error ll · NEXT · No fOR 
There III NEXT wkhout I FOR. 01" the procnm has 
branched to.,skle of I FOR NEXT loop. 

Error 29 • Upreuion 
NS BASIC cannot undenand the Expression, Try to 
break complex Expntukw "to multiple SQ~a. 

Error 10 • Object Is read only 

An lu.TIpt to chance I YJ.!u. of 01" Idd an it..., to I sys. 
*'" frame. Frwna rllU ~1Id In,", GET1t.OOTO are ott... 
..... only 

Error 11 • SubscrIpt 01" Frame error 

Access to an amy element chat Is ..,...... dan the amy, 
01" I frame Item that does not e:xisL 

Error 46 • Input Error 
The UMt" .,tered more Items (Mpanted by commu) 
than wer. upeaed. 

Error -48 • IncorT'Kt. SAVE ""Ion 
NS BASte may d1anp the Internal form 0( SAved pro
anms, tf you .. this error. us. ENTER to !oed the pro
anm and then SAVE the _ ¥ef"SIOft. 

&Tor 59 • Zero sup 

A FOR loop hu I Zero step. 

Error 6) • Incon-lICt 1'IUrnbet" of Irp 
The SQ~ent 01" hnct;on expecu I diff.....,t number of 
1IJU'Mf'Its. Refer to the Rde"nc. Chapt .... of dus Hand. 
book for the expect.ed numb. of 1'l'MT'*Its. 

File 

UO Error I • IIIepJ file name 

The file name used tJ not vaIcI. MIe nama cannot haw; 
spaces., but IN)' COrltaa't boch upf*" and lower cu. let. 
ten. u well u IpeCIIl chancten Ik. undencore U and 
.."..,.. (0). 

NSIAlK:_ . __ .... -
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110 Error 2- Illegal key 

The dal2 type of the key Is not correct for the index of a 
file. 

110 Error 3 - Opened without keys 

A GET with a key was attempted on a file that was 
OPENed without a key. 

110 Error" - IllCorrect key type 

A GET or PUT was attempted dlat specified a key of the 
wronl type. 

110 &Tor 5 - File already exis ts 

SAVE specified a name already used for an existing pro.,..m. 
110 Error 6 - End of file 

A GET was attempted after the last record ~s read. Use 
~ ON ERROR handler to deteCt ~d luindle the end of 
file when reading every record In a file . 

110 Error 10 - File not found 

A file name was specified for a file or program and It does 
not exist. 

110 Error 12· no key on OPEN 

A PUT ..... ith a key was attempted on a file that was 
OPENed without a key . 

110 Error 13 - Channel not open 

A GET or PUT was attempted using a channel that was 
not rewmed from CREATE or OPEN 

110 Error I .. - Error creating file 

• A problem (most ohen out of space, or card read-only) 
occurred while &ttempdng to CREATE a file.. 

• 
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t B. Keywords 

( The followlna list of keywords are reserved for the use of 
NS BASIC and should not be used as variable names. 

( AND NIL 
BEEP NOT 

( BYE OfF 
CHAIN ON 

( 
CHAINPARAM Of'EN 
CLOSE OR 
CLS PRJNT , CON PUT 
CREATE RANDOMIZE , DATA READ 
DEF REM 
DEl REptACE , DElETE RESTORE 
DIM RETURN , 0'" REVUP 
EDIT RUN 
ELSE RM , END SAVE 
ENTER SHOW • ENVIRON STATS 
ERASE STOP 

• ""'OR THEN 
FOR TRUE 
FUNCTION TRACE 

• GET VAAS 
GOSU6 WI>JT 

• GOTO WORAW 
HIDE WINDOW 

• HWINPUT WPRINT 
IF WSTAT 
INPUT • UET 
UST 

• LOAD 
MAKEPACKAGE 

" 
NEXT 

" 
NS BASIC I-IIncIbooIc m 
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• A PP E NDI X 

• C 

• C. Spe cial Characte r Codes 

• These special characten mOlY be lenerated using the CHR 
Function. 

• 160 umlaut 201 ( 238 
161 , 202 ( 23. , 

• 162 , 203 £ 2<1 • 
163 , 20' t 242 " • 164 0 205 i 2'3 6 
165 v 206 I 244 " • 167 ~ 207 , 245 " 168 209 N 246 " • , .. • 210 0 2'7 
170 • 2 11 6 2' 8 0 

171 • 2 12 6 2'. , • 172 213 0 250 , 
17' • 2 14 0 251 , 

• 175 2 16 0 252 0 
176 2 17 U 255 9 • 177 • 218 U 305 
180 2 1. U 338 <E 

• 18 1 
" 

220 0 33. re 
182 , 223 B 376 9 

• 183 224 • 402 f 
18' 225 • 8706 • 
186 • 22. • 8710 " • 187 • 227 • 8719 n ,., I 228 • 8721 r • , .2 A 229 • 8730 , 
, .3 A 230 .. 8734 -(1/ ,., A 231 , 87-1 7 

' .5 A 232 , 8776 • 
(1/ 196 A 233 , 8800 • 

, .7 A 234 , 8804 • 
(1/ 198 " 235 • 8805 • 

199 ( 236 , 
(1/ 200 t 237 
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~ INDEX 

~ 
SVMBOU Commands 

~ 
CON 17 , 53,74,174 

S 26 0," 65 
& 24 EDIT ''' , 70 

~ && 24 UST 15 , 71.75 , 109 

.- 108 , 217 LOAD 19,71,75 , 111 

~ 13. MAKEPACKAGE 116 
108 NEW , 2, 121 

~ II 24 Rl'MJM 13 , 150 

II 25 REPlACE 20, 151.157 
Rl'VUP 154 

~ A RUN 15,156 
SAVE 19 . 157 

~ A85 32 
STATS 76, 173 

ACOS 54 VARS 17,190 
COMPOUND , 6,52 

<." ACOSH 54 
CON 17,53 
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