
M.BASIO and MOOS 
__ f4~ n~.r J;1I,J~1I1Jl1j!~tS 

1i.B!ijijC g!j!@iliU$@ MtiIG i1ib NIM@ .. . .. 
KOIT (Unen.-tor> Inter edit. cllMilalld iIIOde J 

(SPACE) Advance the edit pointeI' ~ 
C<new character> Change the next charaoter in the edit bUff.r 3 
D Del.te the next chuaot.r 4 
I(n.v charaet.rs> Insert nev oharaatera into the line • 
L Liat the line in the apeaial editin, bUffer • 
8(charaater> Bearch to a apecified oharaoher 4 
~(charaater> Del.te to a apecifi.d ~raat.r ~ 
fRETURNI . Replace line in fl1. and exit e4t~ ~ 4.1 
o VOit the edit .ode, leave ori~inal line unohin,ed 4.1 

RlNUM «atarting no.>] «inor ... nt)t I<.tart line» . Ren.-ber fi1. linea 4.1 
'MERGII -«Uldt>d<fUen_e>- Merle prtlgr_ on dlak Une by 11n. into current. fUe 4.3 

OELETe t{(lin.h.-ber»)-[<linen~r>Jj Del.t. 1in.s frca curr.nt progta.4.6 
LIS'!' !l~Unenwe.r»-I<11nenuEMJr)1-J Olaplay _ or aU ef current Pr09i'- 4.6 
RUN lIxeout:e prOC)r" aurrently In prOC)riii bUUer 6 
(control-IC Interr~~ • rUnning proqr" 1 
CON'I' ~ontilllle eXaGlltlnq an uttlttr . 

(-)<n ••• n) 

{-] (ft ••• n.n ••• n> 
-<charactera>
(ana letter>' 
(011. lett.r>$ 

+ M!fition 

.. : 
Inte,er 

ReAl 
StrinlJ 

Inte'ler variable 
St.rh.q v. 

\ lnteqer divhion " 
( Leas than > 

~ 
to 
,b 

(- Lesa than 
or equal to 

>- Gr.ater than or 
equal to 

x 
ABS(x) Mt.,d,ut. y",~ 
COS I xl Cosine of ahgle in tI.~.nli 
PlXh I 'l'runcat.e tt-liOtiiQ.itft· .• 1\t 
Itl'l'lxl Greatest. Int~ not 9r.a __ r ~n 
LOO (x I t.o~ari tlbIB 1>0 LiM' ,io 
lOl:rNfx.y) Leil.er of thO· t.WII> val'tilta 
mlnlxl RandOlll ftWIIber 1III<1",··x ,'a' ~ 
SIII«,,) Sine of a1\91. In ... AA;. 

x, Y 
ASCfx$1 ASCII code of first o~t. lit; li$ 
CHAR$(xl Charaater whose AS¢Il QI!)ft 1,. x 
FMTlx,y$1 Give x as a Str1n9 ~linlJy$ 

NOli PRINTING CHARACTERS III y.1 
9 dlqltl lel!ldin'1 O's beaOllie "0 .. •• 
Z diqit, leadlnlJ O'sbecOMe blank. 
v decimal point tocatlon 
$ dllJitl print $ ~ere lipproprlabe 
• dilJlt, leading O's bee~ •••• 

9iV"S a blank, ., or $ •• 

I'" ) (1\ ••• n.n, •• nlll-)xx 

<OM l.tter> I <one di'11 t) J Reat .lid.bl. 

• Multlplicitlob I 
+ IItrinlJ eon<lateliatiOft 
• tiqual to 
<> Mot 8iqUa 1 to • 

AWlx) 
iixP(xl 
PAAC(xl 
l>IJ(xl 
I,VtXlx,yl 
~~lt'YI 
.(x·1 
~R(xl 

bctinge"t:' in rad'::ana 
IIxtli!>n'".t.I~:dA . 

rr"'t1. .. l!a4,· pit't 
Loij4lr1tl'iM ~6a" .. 

GreabeiJt of tM II"" ~il:Ues 
x ~'utt. ,y 

+1 if poB •• -t if n .... ! 0 ~f O' 
lIq,liri! IIkt 

for IItrift'!! 
IlII"$(X$inl n leftMoBt charaote ... ot X$ 
t.iiM (x$ ) Length ,of :Ie' 
MID$IX$,n.tyJl y chari. of JI$ beg lit i!'iI., 
MAX ( x$ ,y$) The 'Jreabtt (by AilGU coee'l 
MIIt( x$ , '1$1 The Isner (by Asati "Ode I 
gPltll'l'$(x$,nl x$ repeated h U .. a 
Rl:0II'f. (x., n I n i:1lJhtlllOat charact&r.B of x$ 
8'I'R$ I n In conve.rte<il to·. 1I1I1':>1·no 
VAL h.$1 x$ c!!Invett.a to .; flUlllloer 
vaRIn hr., y$' Pos df f1 rst .illar I\Ot tn y$ 

• 
10 

15 

,', 
,. ill"" <II_de or st>1"lJ\9 ~.tallt>, ."1- Diwr t'OlIi·,.i.i.qiled to ftfrabl~s by a IIIIAD 36 

DR ",<l.tter> (( <per_lift:. ri ..... ) 1 - ~rlfpr.)Jli~n) Us.r d.lined flirictioh 37 
.,.. PA<l.tter> - <lIitart ad."a:> ", A .. -,,1y ianlJ' function 37 
DIM <letter>I') «liIb.>, •• ,o<s1">I S!'i:i!j.of 1 he· .. dlaeilaions in array <lftt.ter> 38 
DIM' <letter>. (( <alH> .... 1 <lei\iJtli> I 81 •• d! il to 4 dUl' a it len<.rth of etrillCJ array 38 
lIMO I .' PI'IVaical .nd of proqr_ fU. 38 
IIlIe <strift'!! expr.adon) liXilCtlM ... ~ .xpteairlGn .. a BASIC stat_ent 39 
FLOW Inlibl. traee IK)de .At.~JI.lj .dt. prCHjJr .. line wtlt!.n executed) 39 
I'Oit <nila. var.> - <nla. _pr.> ;00 <n_. eltPri> Ism. diWi. _pr.» Initiate loop, 40 
OOSuB <Unenu.ber> . b.cute Bubroutin. 42 
GIJrO <1in.nlJlber) . 'l'ranef.r control 4l 
IF <loqioal expreaaion> T .... dinenuliber> ~l'ldit1on.l transfer of control. 43 
I,. d09_ Upr.> 1'l'llB'M1 S'l'ATIIIIIift' \ tS'l'A'i\~.Jl •• ciDlldtUcmal exeauUon of atat_ts 4' 
IRPtrr t"(p1''*Pt.>-(1 oj: ,» <v.rlable>l;var*AtiI!-.Jai Wait for lnt-ut fr<* oonl101. 44 
[LII'I'] <variabl.> .. <expreaaion> Aasl~ Hi .. of <e.pr ... ion) to (var iable> .' 44 
M ..... D <n_rio expre*e1on> ~nn. dtP8rU_it of _ry uaed by ".BASIC '. 45 
101ft <n .. rio variable> "';!Ilillafle lCMj ~ by FOR al'ld inar_t cOUl'lt.r 45 
IIOl'LDN Di.abl. trac • .od. 45 
011 <nWi. expr.:' (CXI'fO or OOSUJI) <111'1.110.>( ,<·l-1i1enO·i).l· ••• V.dabl. transf.r o.f control. ,45 
0U'l' «p$rt:. n __ r» ... <nla. .xpr> OUtpllt to port 46 
POD (it.dik.a.» - <11_4 lilt"". > store in 'liven --rv addresa ' .6 
PRIM <expr.>\<, or "1 •• ~['1'A.(,(tll •• e •• >).«,oi' .H\... Diaplay valuea .1 
DAD <.adabl.> 1,(variM.I .. , Gl_·"'Ir:'..lIbIl~'.·) v~U.bt(.·) foul'ld 1.1\ DATA stat_nl! 
ItIM (1'-..1'11: t.xt.> liafti-'lilClidlliilid r-.ttlt for itbo ..... tion purpoa.s 
JiIs'reRi ('<linen..-ber» Pollition ilA'l'A Uat pointer 
ItftUmI . ....tII&!II ,lIrdii eubl.'outine to aall:inlJ routine 
Sl~ «raize>,<laiH>,<aatae>,I<proqojU"'J),.Al.1l.,.b. nUllber of byt:es of atoraqe 
.. '~'~ _eclitiolH continue vi WI CIltI'l' 

!fUM .. I\.@1!Slj c!tiMl!tIt)" ld •• hiIM'Hlie., •.. m!1iI!\Vr at!! .. aMMMnt! 

<fil.n .... • LiiivPt~r .. or objeet fll. into aeaory 
t)dUetllIIIii"- ":' Load and. execute proqra. fUe 53 

U''''I'''.~I.I¢Uli.,,*.~l;f<.''kld'4oif,t-l'.;.J~i ... !ft>fI)9. tav" file on dial< 54 
i I(f\t~ ... >- .. ".. eeil .. ~e arty fUe fr_ disk 54d 

olfiw "'1 ',*,i t> t ).<tiieriW, •. , '''. tIll.' i1I1!l .. bcut. next progrn .. CJM81lt 54., 
L~ ·1~Uritt>tl<fit~ ... )~ ;.~~ , . aoa4 an~ .xeeut.e overtay fite 54d 0'. dj)i.n~JO~~~_IIt'It·<..f-J:l,,~~~~~"'(.uRe 9<"0» fl/RllEl/t(Une MI.>] 

. .' :',,%' g:'" i dt .. It fite fit- progr_ acctia. 55 
I!U'1' <fl.'ietlUlllber) t~ ~"1l_'>'I' ~j~' t"" sikilre atoll on dhk 57 
GII'l' (.f.j:lenWibet:'> f~ ftllCl~n_.>1 ~.s~.!',.~f.i. ',,, "0 •• , Gilt dlIta tr(ft "1s~ 60 

:= :.~.!~!n~~~~IIIi.~· 16 (·p.tiljl t. et~II;.i/~. :~ .•.... '.... tl..A <_h.i prGt h .. 11e ~!. ::1b!U: :~ 
~ 1.(.;'H.n~t .• 1 ~ (\f!~li l"ti'1tH. > . ' .. ·.'r; .. ~.< .. 'iJ.' .. ';"';." .:: . Be. ' t fi1.'le len(Jbb. ph·_.~r 
ruJliHOAGI <fU.I\IIII!IIiIi">,. : ,~~,~jliiti.ed btaclt. aUO<!Iated I:b a fUe 

fd'U.n".» • <hfl'l Oft poil\tIilli.:~,,·( . set 88<!lientJ.41 m pointer 
«f·U.~""'8' • <'h • ., tU'f P/il;UIII~ . At &eqlteritUl PUT point.er 
StUMtwnt'ttJ., l'! 

File Bl~e in record. 
NWlbei: of track. 

NUMber of fr_ traek. 

~. '~~~.<iil; *T,iIIt' "tiI!:'I ine 

ptff (fUe".-ber> <.11:1'11'> 1<. IIIr 
aLba. (fiienUlMber> 

'ori' printer, terMinal. or null deviee 65 
Elutput to prlnller or t.errainAl 

01041. fU. 
66 
66 
61 
61 
89 
f!9 

IHDPAaI <filsnUlMber> 
.uiI" (devid •• >' <i09'"al litre ...... b 
~ft.rp . f! (HI\61I1.rIb.~l"'t'<H.II.I"IIii1'.I'>":l 
~I.Oastzfl (nuriibel.- of Uhful /18r [WI .. > 

A"(r~t\~ .OUt>Putd.,,!ce to top of n.tct paqe 
t ~tIoJ.._ I,(AUU COlin\:> ) ) I/o ctjrltrel 

... .i aU «!If. ihil'l.'edt .,<I)frc
Iii ... c)f pr.eU ii~dncj jjq<ili 



C()I!SP <.tart blk 1> <enot 1>1Ie. »' <itll4't~k 2-"5 CQI!Ip!I«,e two blocks of <i!lta oc...p (Sbaft> I<end>) . •.. .. Hex d...,. of -I')' 
lIIft'R <start> Inter data in ...... 1')' 

"U.I. <.tart> <.nd> <byte> rill blC!<lk of _I')' w:tth a oan.t.nt 
MOVE ~$ouroe start> <150111'''. a,,/& ~",,·t"nation> Meve a l>look of ..... 1')' 

SEAR <start> <end> <byt~> search • block tor • particular byte 
SKIIRM <.tart> <end> <byte) eea,.ch a bloCk for non oocunence of • byte 
CI\EII'!'E ·[<unit>d<Ulena .... > .. 1 «1;l llt1'"» N ... 4heatol')' enb:¥' i. created 
PISP ·1<unit>,I<tilena..>" l<r~«'4 ~r>l Hex ~ump of tile on 4i.k 
'ILES I <unit» QI,ItR\llt to~tted di"play Gt diak 4irecto«')' 
PREE [<unJt» Output the n~r ot .r •• track. 
SCRATCH ·1<unit>d<fU.n .... >.. RiII!!'OV •• n.,.e4 fUe trOll the di.k djrectol'Y 
LOIIII "1.<unit>t!<fU.n ... e>" 1,.q·J:!:~'~ Load a naae4 file fr<* di.k 
SIIYK "1<unit>.I<fU.na_>· <,t.rt;.· <lln4l' (·<f·U,e type>1 [<ell~ •• lIdr.>1 Save n_ tU. 
RENAME "[<unit>:)<fil.nAa4>'" "<n~ p~.. Ch~nge the n ... of • di.k.f41. 
TYPE ·1<unit>:J<fU .. n .... > .. ~liJIIIl!'j>." ~!l1'I1J8 the (ilt t,y'pe Qft the 4tr eoto"f 
API! ["<IISCII>" ~<l\,SCII>"1 ('i"f\IIl' ~."'l) _anet.r "'II!..t_ cont"'Gl 1!0 .011 
IISSIGN <device f> <~"'9i.,al IIt1Ji'lIf,l.'H"It~ ·6<1y14 ... h> [<null ~t.> II I/O oont.J;ol 
EUCre <a<ldr ... > . . . I,,"ute ol:ld.ot 004. 
IIII1'1'H (he" ~r> .a.e" n~»l> . Do hex alt'itlllloeUo 
PROMPT .. <IISCII >.liI!';tpp , .. ", (llIi'O!!'Pt et.rtIW to,n arbi tre'l'Y et:,rin9 
IN!'!' <unit> . 'f,n . .\!t(!1I1he !I die"'et .... in ahe ",ndioated ""it 
ZSM "«unit> d (souroetUe>· ·1~!I.J.~.lt,..RtrH~>· "<£Ip"1o,,e>· « .. ft •• t» /\.t,,_1, 

OP'l'IONS. II IGnly lt1l"eni) .', 'J~".,,t;n~"'" liatm,) S tprint UatJ:nq only) 
M I __ q. i~g) L· (~let;. Un. n~1:'II) '!' fpr~lIt I!}/1IIbol tabl.) 

DEBUG-IX (XX h V' •• 4~' .er crreat.d by DItJIIfG-GJM) O&BUG utiUtIy 
IiiBBUG-<;1N . !iII.M Qen.ration lit! ~11;1 
bttlBImI'l' . . MOO8 U·ne lIdi tor 
l<unJ.t>tlS~IlYK -<filen_>/' !l"~.· .~1.nlJ>·lcr .. ts.'Jll2Uall ... fr .. SyWool Tabl. 
[·(unit> ",IIMOPY ., <uni t.) q~t4;,!.'I!11!"~"·f <\I!Iit» f II [(.wfll."a_~ 1· OtIpy l'lla 
f(unit)l)COPYPlLE "r<unit>t}ti!;l'lt'ifMl'~" ct>PY tu. to ~ ""'.iva but dUf .... nt dillk 

D18t(COPY . t .'.' CQ~ "i~"f. Q~a 4£i v: li: "~lJ:: 
'til it !J!Il!JMl8 

CIdlAR " Cl.ar fU. t.xt lIr .. _"" 
MI\Itt "<fil.n_>" Na_ the crurrent text fUe. 
FIst "Display all fila par ... ten 
lIutO' (nuBber) S.t .~ auto 11n.nu~.r incr ... nt 
I'ROMPT "~ge>" Cbange the prOllllPt .trlll9. 

.LOAO ·r<an.it);n~filerillae>· Load. teIIt file into -l'Y 
·tlPPIJiO ·[<unl1:.>:I<fU'I\_>~ Gonoll\t.n.t4i II fUe to til •• xietin., til. 
SlWE «unit> J Save the crurrent fUe on di.k 

'RilSAYK . [<unit:;·) J Save an old fU. on diek 
1.19'1' I<Un.lIIdIilb.r'l"'l l(l1n.m.bw~1 OUtput a fOn.l\tt84 displey 
LIS'l'P I <UnenUllbea' 1>;I,it<U"enl!llltNtr 21»'1 OUllput fOn.l\tte4' di.play to printer 
PRIN'!' (<-lin.n.mer bl·ll<Un." ....... 2>1 ~put"dfo~tt" .. leplay 
I'RIM!tP :{<UnenUMber1» ·«11ne".-.r· Zi») OutP'lt unlo_tt84 di.puy·>I:o.inter 
"AB .( ~ code oi:>l> I I (operao4 EIOl> I f ~~nt '.001» Sat tab. for fo~t""4 C1IJtput 
OIWl' <\'inenUlllbu '1>1<11n.n~r *>1 Del.te UR8. fl'OII fila 
RIIIfUK 1<lItarl:'kq,.no.)l·r~inor_nt>l «.tart line>J RenuJlliber file Une. 
SIARCH «Un.nl!iober 1»·!tlCUn.!:'....,r ;>1' Invoke · .. arch "'<118 uaill'J ... k 
SEA!lCfJIILL .{ <Unenullb.r1 > J «lill.n •• r 2> I Searoh ~ent line. a1ll0 
CJlI\NGB 1.(llnenUllbel' 1> I '(linen~r 2» Global ... rah ao4 r.plac. 
CHAMGBIILL {(linenUllber 1>1 I<l~n.n~r 2>1 II, ~e incLQ4in9 ~nt. 
101'1' <lin.n~l'> ·:lInt.r e41.t- crOllllllln4 IIOcle 

(SPliCE) Advancre the edit pointer 
C<n ... charaoter> Sb~qY' the n.xt obaraoter in the .4ft buff.r 
o 'Delete the next' oharacter 
l<n ... char.cter.> In,ert n~ crharaoter. into the I1ne 
L ~~.~ ~he line in tbe epeclal edltln9 buffer 
S<oharaater> Searah to e apecrified ohar.9l18r 
t(chal'aot~> Dele~e to •• paoified oh~racter 
(RB'l'tlRtU I\!!place 11n. 1n file ao4 •• it e4ft II!04e 
Q \ilU".t ~ 84fi: IIOde/ leave Qriginal line mohan9fld 

I.io6 Bx1 t fl.'Ca the lille edt tor .-not return to 'MOOS 

000 Set -"tie value of the asaeilliler pj&iJi:'li!ii -caun"er to the value of the operand 
LINt(' '·.<l!Ouree file>' PerMits additional .,Ul'oe fUea to be- linked trOll! the disk 
...., l<elf!!IOution addr ••• >1 Identifie. the phyeical end of the ,ouree file 
.IIQU (val.ue> ~ua·tl.a • literal vahe to the Un .. • .. label 
i\JIQ I' <.proMpt> I J Input .. a n ..... ri'" arqUlllent frOlll the console ke,.t:>oa rd 
pit,. t • (te"t> 'J. (.xpression> I.... Eli.aplavs given infollllatlon on console 
'filii (oJ> code 001> I «Qper.nd col> I I (cOGlllent 001') I Set tabs for forl\latted output 
tiLlS'!' Supprea ... a the lieting of the asaembly frOlll hel'e 0" 

LI~ Inable listill'J to t.he printer aa it is encountered 
!"OM Prod_e a fOR t"ed in the UaUnq when encountet'ed 
DB <bJy,,~>.1 <byte>..]' ... Define .. tora. wi th operand .. evaluatinq to one byte 
Z Salfte as DB 0 
OW <_r4>,.t<word> I.... Define .tor.1JIII byte pairs in low/hiqh sequence 
00 ·(WOfjS>.... As ~bove e"cept in high/low sequence 
1;'II!·"'<f.\$.IIt<>, Define a lin. Gf tl'lft "QI'~aining any IISCII literal characters 
D!l!Z "(;Ii",,!::> t Define a line Of tll't. a, I!bove except terMinated in zero 

.£mI '·.4ti4jllt>· lIS IlIIl' 4jl'0.pt the laat byte i8 ORed with 80H 
'ps <.r~.Bion evaluatinq to 16 bits> ReSellV.et.>".EJ8 fG., arbitrary nulllber of byte. 
'~J;14- <iii· bit .xRre"ion>,<8 bit exp.> ¥ill l_.tions with the second arq..-nt 
'tN' ·~$.n!1> CO!l,I1UGnal aS8E!'!Ib1y of a' bll'Qc~ of code if the argUMent is ""ro 
JP'1' (4'>:.a:!,md~ Sa_ a •• "ve ex".pt if thCl .. rqunoent is nonzero 

Define t <It a ,I' l eMb;!. block (can be neated) 

lrit er;ror J JUllIP relative error 
.label error 

S Syntax .,ror 

tIc s.. -IIrit'-'tic dlU'''l'lltnce 

o Opcode error 
U Undefined syabol error 

* IIrithmetic product 
, Bitwise logical liND / 'Irtt~r quotient \.In"",ger r .... in4!'r 

I BIWt~ 1091.oal QR • Bttwi~ l09ioal 'aXCt.U$IW-oR 
> ·<9":llfpd~ '!ight rClUtton,l Clp,retClr .: <O"r.lld> Left rotatiQnal operator 

. _____ .1.'Df!I J'11oK ~ 
oo-,;:o:cas-:-,aASIC-dAt4f!l.a -------.. -. - .--- --.- -----.------
04-0'"'' Idt tor /1\8 seMbler lIOurce files 
O~"OB IIs ... b1ef Objeot , BIISIC -~ave memory" fl1.s 
(I(l~F .. lIxeou,,"ble overlay 'iUn . . 
10;"'11 IiII1SIC progr •• 'fU. 
14.\0411 Bxe.,utable syeta ,fil •• 
IS..,'"1 'flxeoutable ueer ·""le. 
'lC-7F ·.RalMKvod ~r future expa1lsion 

Prot.ct 8tat~e (LS 2 bite), 
o-Re.~~l'lte Pile 
l-II.eq.,;(Jnly pne 
2.~~ent Read~lte Pile 

lIM'l'Rl FILLI I'IOV111 SMRI ..,.IIN, MIIW, '1IInIC S_ all in MOOS Executive 
'1if6l'1''1C .. tart addr.> (end addr.> .. Liat ·in instruction m8lllOnlcs 
·~tIR Di.play proceslIQr .tete 
'<",~r _> <hex y,,~;t Set value of regieter 

. RlGlpJIR Kl\MBS~ Il. II. C, D. B, a, L. 80. 01, aL. BP. pc. ISP (top of .tack) 
J'Z'~1 t'Of"',f'NCl t'PI PM, t'Plt, t'PO, t'H, PMH ·.-set or reset processor na9 
lUl'I' >4veotor 1I~> Cbanqe restart veeto! 
s.r <b~akpoint ~er> (addrea.> Define a perman.nt breakpoint 
DUB Display ell our.rent breakpoint! 
Ct.R «br.a.int numb.r> I .. Colen one or all breakpoifttl 
ax.:: ~etart' .441,'.) Blt:lI'!C'ute pr0<Jr_ but re",",n to OIlBtlG wh.n 'br.akpoint ia reaclt.< 
RJPT ·~re*~pt. nu.ber) <repeat oount> Bxeeute until breakpt. is hit <count> ti.el 
COM'r «break 1> r <break2> I <break» I <bre.k4> 111I Blleollt, " diaplay atate at up to 4 ptl 
R.r Bxecut. " display atate .t breakpt. on top ot atacl 
(SPACB) B"eoute next inatruotion only, ao4 display proo. .tat~ 
!!'RA9B becute JlI'OCJrUl and di.play (Il'oo. at.ate after leaoh intructio. 


