" SUBSTRECTG

”sahn{?n;;ISUHSTstczcﬂ'?ﬁﬁﬁaﬁe (STRECTOR, »” STRING o VECTOR}

o Se‘eaﬂtalk h&s str!n{;s and vactors"'

o "sa - string 78

creates & ufing ‘ol 20 hytus, m!uanized Lo n!'l octai 1?7 v
"sc o vector 41 -
creatas vm:l:m‘ ‘of 41 niaments, mmuialiizad '§1 gli wi

: Striﬁgs and vm:tors respand t& print" 'lenﬁth". ané "t"ﬁ

“xa t)r'mt. . e :
.= se[10] # 5B tungth . T

;..'saEij w s[5}

Fr!nt is stnnwd by " nu]t (ectat 0§ ih & siring}, or by st n o voctor
The SUB‘QTREETOQ pnc‘kage extonds tha c»pabi‘ﬁitins 02' strings and vectors
b include soarching, copying, and initfaiiiziag contiguous substrings

and subvectors. The packaqe can be ca'ﬁ!eﬁ fram eithar_Smal']talk ot
nachiﬂa code. : R

When an Gporatwn appises aither to & st.riﬁq or ta S vec:or. this
document MH rafer to & “strogior®,

Yhe Smahm}k ogerations o% 5uhstrec%ors sre.

sscan sa[l 1o 15] - 81t 32 .

}nnlal%izp 53[1].-..53[!0] a1l w Bianks {decima] 32 = ottal dB? )

sﬁcafk &a[“t ’m H}} - 5b{5 to 117
T Copy sa[13=sb[51. sa{ZJﬁsh{B).”. sa[?]*sb{ﬁ]
‘i?ﬂs whrks right for l:ootns w1:h1n the sama strector as watl®

sstan 5503 w Fl . ;
: Crﬁam & new strectoer § h}ng hﬂtiallézed iu 55[3},”4&{?3

sscan saf T to 07 fisd last 32 :
Ce. oo Fiuds the nrgrst i rrm E to 35 such that sa[i] 32

sgcan safl to 10] fing 1ast non EERN ‘
S Finds the P.srgesﬁ; H fmn fto 10 sucﬁ that sa[il not aquai 33

sscan Balf to 30T Tind first 3
sscan s5af T Lo 10] find 32, :
L Finds the wa’éhst i from 1to 13 such t?laf. 5a[i]=32

Chgdan sal L bo 167 £ing FiERt non 32
sscan sal 1 S0 10] fing noa 32
©uv v - Finds the smaitest 4 fron 1 to 10 such that sa{i] m:t @qua'ﬁ 32

SSCAN ¥edafines bm;rids. ETS roﬂows, s[t tﬂ £ ix 1ntarnre£ed as it H: were .

s{t MK i tc § min- s }cngth]
_?éw word ‘ssmn“ musn apaear, becausa :]as;as strihg and veclar:

o da not grescntly know sboub substrectors.. AU soma later date,:
Cthe word Tsscan® will Do GnnBoessary. o - .
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C *1bZ + "ubZ v B

ﬁ S&BSTefcté'f.i g

ilcru 15 1.ho #deLMk durmit an ef' "sscan B ?t H'nrcaisary

Cthat ybiir' CORME. SR have code B0 deflinad as 55000 (oxthil, aad: . -
‘that: you ¥oad S5CAHLRB with your Smuiltalk SSGA#.SR tz nv&1lab1e

from tarry, Dan o ﬂtana, -

to sscan op byt s 1b ub a2 :nz wa g % o

s#s. KE. tib. ¥ho. B ATe N e .
SFind? {fop o~ (LFirst?(i} i%ust?(‘g) 1} + {Xnon?{Z} 0}. tbyta. 6LODE ‘ﬁ‘?? N
.} . . : K

%7 £%a3117 (:byto. "opel. FLODER . . _ }
I TR 1,500 S T TN 4| yhe = B, Yop = 5, @CODE-?OS'-
"017 « f, "hyto v 0, "ub2 + ubeielb o

"2+ (s s stringT(string ubz]vector ubz}, Bcnue 4%: :

Té usw the p‘lckug& frcm machlne !anguage Mad SSCM& BB Bncf

c#3l any of the following rou%lnes fho bouﬂds chf:ckmg. excepk by 'bound"ﬁ

sS3cak c

N Equivalmt to Smalitatk sscam, ‘put cnlténg sequence dif:‘erant.
bound -

. Conting the imunds nr & substrectur g Eu the raﬁge i t & langth
sof

. Substrector Hap Feteh. Search untH a predicata !s true‘ .

smE

Substrectnr Hap Stors. Stur& intu 2 substractnr.
opb, gtb anb . . . - :
. Get prev{m}s bhis, ncxt byts of a siring
ppb,pLo,pab e

fut prevfws this, nnxt byta ::sF a string
- gpw, giw,gnw . :
. Got previous,thss ext ward nr 5 vecior
ppw phw onue - L . .
Pt pmvinus.tﬁis,ﬂext word af & vector -~

s}arg- L O -
© Get argumentis from an activation record

nt

SHALLTALK suéSTnEcroR pncxﬁcs':sinsctca . Srnxxs or VECTOR) -

SSCA&‘ croatos, 1n$ts., searcﬁes, and cm}ies ﬂlmstrectors -
Jsr B.sson’ .
Address TEL of Argument table {sm‘ b{ﬁ%uwj
Simpie return if Fesult én acl is Infeger {ops §-85)
Skips 1 17 z‘esu'lt it ae:Cl i% a streclor (o,:s G 7}

WA A WA L EE mE wE

TEL .

CLASS 1 ro;— steing ar 2 t’ar vector

OP. & Hove integer. . :
3 BYTE, a Nova integer §F 5ubstrln§, a poinler ﬁ subvector :
¥ ooop O oonly :
T S$1, & stroector T T
H LBl, & Noua integer. - .. Yower hound -
H UBL, & Hova dateger . oo unper bound
t 52, a strectoer L eew Gniy For ops 6-7.
H LBZ; & Wova integer: - ... enly Tor opi 6«7 .
5 UBZ, & Nova fateger’ - . ... unly rzxr ops Ge7 B . : T .
P ﬂ?ﬁraum cades aray : e I
H o S LBL ts Uai}a- 31! HY‘{E ) s o
4 :

1% S1LEL to UBLJ find Tirst 8YTE
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SUSSTIRECTG:

SIFLRE to Uﬂij find last EYfE :
CSHEEBY te UBEY Flad First nen BYTE.
. SI[i8E te UBL: finé last mon BYTE:

SIE3E te BT < S2[EB2 to umz]:

S2[L82 te UBZ} - Sl{LEi to 83‘]

..-..
mmawmgff

SHF Substrectur Haﬁ Fetch-
Jsr o #osmr . : '
dir (&d‘orwnrtt -“t:«lciwird iuﬂ.r{ng,i’u’vec!sm‘}
acE @ mapf {map functlan): .

Takes strii] tnacy-

i act,ac? transparent

Hay skip-reoturn:

Ifs0: SHMF skipe rﬂturns. L
v If substrecior exhausted; no skip—return

T WD Re wa wE me MK Hr A W owa

acd = transaarent

5HS Substrector Hap Stors
. Jsr 8. 5ms
dir {étfﬁrwsrék*—bsckw1rd 1= 5trsng.2wvactor}
8ol = mapf (rap funtiion}:
. i Takes § tn aci, ac? trans&arent
; Feturns X 6 ach
PSS stores X Into strii]

LTSy

RERRCRL HE B4 4

#eZ = transparont

Gct!?ut ThSSJHextI?rcvibus tytd/Yord
{GTB, PPY, etc.).
Arguments are inlting:
RIPY Suhscript to b %ncdlducdfused
518 . Strector to be scannod
Al’:? PRESERVED THROUG E{GdT £

GARG: Got ARGuments from ectiva:fca
Jsc *ogarg . .
to. of first arqunent
Hunber of arqunents :

rdx - ’ ’
FEL UE, Rtk bEt fron r{Qh: w i 1F fith by 1ntsger

Coardx B -

Cargl adﬁress of argunent tab]a

argis PR U argument tsb?e ’

WE mN T oma WL MA AE We kA Rk Mk

argn: §-

Jsr buun& :

pointer to {strcctor b, ub}
theib max 1, ub + ub min %anqth{strsctor}
atl and dc? are preserveé

LR AL e

acl =pir to [strector ptr, lnwnr bﬁd, uppet bnd}_

act optr to [strector pir, Yower bnd, uuyer bnd}f

- PAGE 3 -

" ko s&can of bytc 3 Th uh sz 1b2 ub2 {

SSsoan

) prinsigﬁ ¢

® { sscen DKG sscan DFﬁ'Sécéﬁ ﬁ?! 55can i

"mz = Mgb? e 1 . i
%L b, xtu‘ tub x] AR L
Xfiﬁd? (“op - {%firsi?tl) %fasty(2} 112 €ﬁnon?{2} ok ‘%yteu BLODE 50
et {Haunry (:byta, “op~G, BLODE S0} . T
CtERELRL VB LNLeL rublA Y “byte = . g 5. @COUi'SOI .
R *byte = Bo *ub2 = uliti-1b. : B

: ”52 + (5 ig ttring?{striﬁﬁ uhZ}vectar uhz} ZLORE 50

_printénﬂ 1

'sa - strfng éd

"sh + string 2& )

for i+l %o 20 da {sb[i]*?f?} :
AAR BE& £CC DDD EEE . :
sscan sg[ﬁ ta 101 - at! iz )
55can Sal1 to 10] « sbi5 to 14]
sscaé shi 3 t&III : o
sscan saf 1 fn zG}Iané'7ésE 32-

ssean 5af1 to 10T find last mon 32

“ssean salf to 107 Tind First a2

sscan sall to 107 find first non 32 .. N -t

" ssean safl to 103 find a2

" sscan saf} ta {03 rnd non 37

sa - vectur 20

"5t «9{1 B 3 4 A B < U t B 3 4}

sscan saf i tu TD} = ai! g

sscan Saf1 o 20% ~ sb{ﬁ to 147
s#:aﬁ sﬁ[a.tﬁ 71

sscan sal1 to 107 Fng Tast *
ssedan sé{é'td 10} fing Tast non =3
sscan sall to 107 Tind first "
sséar sa[l ié i8] find ff?st énﬁ ;E :

sscan safl to 163 r{nd.;E
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o Si{LﬂS to UBI} Find. last: B?TE s
L B TotUBLY Fiad Tirst nen 9¥TE
CBI[L8Y o UBLY Fied Tast mon BYEE
1LY Lo UVEL] s S2[LEZ tp ugz]
_SEIEBZ g 802] * 51[1ax Lo uaz}

5HF Sﬁ%strec%nr ﬁap Fﬂ%t§
: B E L B :
dir !**fnrward,- hackwarﬁ 1=str§ng,z vscturi
8l = ‘mapf: {map: functiunj__ .
Ui Takes 40043 46 ach
oA 0 el e ? transparent -
LE ﬁay Skipsreturn.’ :
3 CATER L ISHE sk1gwrntﬁrﬂ&;'_
Son U I substenotor Lexhansted) na sk1pnrﬁtarn* .
CooanioEpirote [atragtor ptry lﬁwer bnd. uﬁper bndj
AN aca - 2raﬂsparnnt

B T R S T, o

i SﬁS Substrﬂcknr Map S:ure '_ R
s c@.sms 0 :
gie-4x forunrd,~=backwaré 1=string,2=vectur3
ach = mapf {map fynction):
; 4, Takes M 1n acl, acz Qransparant
: _; Returns X dn -ach .

S SNS ‘steres X into strii] - :

Be} *ptr ;n [strﬂctur gtr. 1owar bnd, upper bnd]

ac? = transparenh : TR .

o
]
3
.
3
.
i
s
3
i
H
.
1

: Eat!?u; This!Next/Previnus hyta{#urd
B : {GTB PPH ﬁ’tCa)-.z Sl
';Arguments ﬂre Talines i
CoTORIPTLC Subscrist to be incé!dand}usaa
- 11 VU Strector o be scunned
: MZZ PRFSERV[D T%!RDUGHGUT 1t .

L T VT R

GARG Get ﬁREuments from activatfﬂﬁ
-Jsr B.garg .
no, of Tirst arguncnt
Humber of nrﬁumunts S
Lrdx 2
16, .01 nth b1t rrum r1nht = 1 r nth arﬁ intayﬁr
rdx B
urgl o3 addrass ar argunent tah1n

w xlx m

argl; D_." 3 ﬁrgument tahle

argn: o

) Jsr bnﬂnd
- pa1nter to [strectar b, u§}

T TR

ac1 anﬁ acz are prasarvad
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JAbeIbmax 1, ub = ub min Tangth(stractnr} _'1- :._ o

O PABE B L

© ko sscan op byte & ib.u 52 mz ubz :

SR LT TR ["op txfirsta(x} %1ast?(2} 1} *+ txnnn?{z} 93
U KT URaYIT (shyyas “epeD,- BCODE 50)

: vrinting {

'_"sa ~ string Zu 3-.'~-
" AAR BEB £6C. D00, £EE

'.g_sscanﬂsail

' .'§s¢anf§bE3'£n 71

1 sscan sall 4o 'iUJ fimi Gast fon 32
“ssoan sall to 107 find first 32

L:5sch§'sati-tozlﬂj finﬂ ftrst non 32

sscan s_h'ia te 77

. sscan sal 1 tn 191 find lnst “B

"._'" ( 5scﬂn 9Kﬂ sscan S”ﬂ} 5can BPi ss:an }

"IbZ & b2 e q :
s, UL TIhLTRE, subs XD,

,_;byte
s#s2.%

b2.%te. b2, x},'*byta * ﬂ “ap - 5 @CGEE 50)
B mh2 woghdiaqp,

:-“52 - (5 %s str ng?zstring ubZ}wectﬁr ubii, eceng 50}

"sb = s5tring 2& T
Tords1 t0.20 do. isbiilhTYY}

Cvlossean sa[I ta_ m] « aii 32

503 * 5b{$ &B 14]

%ISF*‘?%*-_.satz_ ‘ta .'w:t find 'last 32 i

Ssean Sall to 107 rma 32

< sscHn Sa{i tp'lﬁ} rind nnn 32
_“sn - ynctur 20
'.“55 h’(i B 3 4 A B C 9 1 B 3 G}

o ssn;n:SEEI td 193 - &13 "n'”

ssean sl to 201 & SBLS w 141

:sﬁcan.éé[l ;0 EU} f1nd 3a51 nun *3

$5£an s%{;_fﬁ 10} Find first ‘B
 55C5ﬁ.§&;g:t0 101 Tind first nan ‘3
sscan sl so 101 Fing. "B
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L SUaSTRECTE

'”Sma%1ta1k has striﬁgs and vecturs.

?Sa.;:str1ag 20 : ’ L
o ereates B string nf 20 bytas. 1n1t1ai1izad to aTi octai 1??
56 = vectar 41

craatns 3 vector of di a?enents, Iniﬂitialiizad %ﬂ €kli assf

G 51r1ngs and vectnrs resgﬁnd ;u arint' *Jﬁngth!‘_kﬁqf'[';- -}]

Ty print R '_-_'_ .:.' TR e
RS- IS sci!ﬁ] 4.5h- 1angth T :':4';'-_ L
'-Ml[!}w au[fp} : L

L ?r1ﬂ£ 55 StOBDed by & Aull, (ncte1 93 in # string, ob by nit 1a F vectnr

Ctelinciudg, searching, copying.' and {nitiallizihg ‘contiguous sybsirings.”
-oo-and ‘sybvegters.. The pnckagc can ba ca!]ad fram: afzhar Smaiitaik ar
- ._ﬁach1nﬁ csde - .

Vhen BN ﬂpcratian ap;?ies atther tn P 5tr!nq L g tu F:] vacth. this
Hdocunent wil1 rgfer to 8 "s;rnctor'

”'fhe Smalitalk uperutiuns sn 5ubstractors ara""

lzsssan sa{i tn iG] 1] 32 : . o .
g " T I ,,,5&[10} &11 o0 h?nnxs {dac%ﬁai 32 o oc%ai 4&}

'.:,gagnﬁ 0187 wlwhl 5 e 4§
B . 655'E?f%ﬁz?ET?ﬁF'ﬁﬁzzjﬁsb[ﬁ3,.. sa{r]~sb{s13

This wnrks r1ght for cuptos within th& same strectsr as wali -

"7 ssean sbl3 to 77
“"“"””“”“’ﬁ??%tefﬁ new strec%ur 5 1993 !nitiul]ized to sb[&}....sk[?]

: ind 1355 32

o sscan : s
FolFinds ihe Targesiy from 1 te iu sach that sa{i]zaz

'sﬁbﬁn sall tuZJG] ffnd 1ast non 32

3dgan sald e 10 find firsk 32
: _sszan'SW§i e T nd 32 T
Lol r1n65'the sna]les; 1 frﬁm 1 tﬂ iﬂ $uch that &ﬁ[f]*32

.ésﬁah.sa; Lo 'ﬁ] find Tirst non 32 s
CEetan.sali to 3101 find mon ag ’
[T jnps'_he Sma1lcst 1 from 1 tn iB such ihat sati} nut nqua1 32

e =

5[1 max 1 te _j nin 5 Sengthy, :
" Tha worg "5scaﬁ‘ nust aapear becaasa ctassas string and vectar

. -dv not. presently know sboub substrectors, - AS some -later date,
-.the word "sscaﬂ' wiil be uﬂnecassary. L s g

LIRAOECAIR.

.'f 7he SUHSERFCTOR pﬁck1ﬂe ﬁxtcnds tho tupab1!1ties af strings and, vectors :':; e

T FTRGST R AT R Tran I te iﬂ such that sa[f} nut aqua1 32

';shALLiaigﬂsuhSTﬁttjon ?ﬁéiassf(sxég;?da's'Srazﬁa_mt_véczcn} R

SSCAH “sunfines hnuhds' e f9110w5 s[t to_i} 15'intarpretad u; 1f-tt'wséa o

CPAGEL

: }ﬂghsSrﬁscTQ; e

.' .KQlﬂ §3 7 Smﬁ%ltnix dnfiritien ef '%5uan L It !s nncnssary
= Ahak your COMMIE SR have' todg:

-'fram Lﬁrry, ﬁan. or aiana

V'tu sscan ﬁp bytg 3 1b v 52 Ibz ubz {

LT andy ["Op e R ipst {13 XTHst?(E} Ii + {%noﬁ?(?} D)
. %h? JiBalRT Labvte, foped, @CODE 0y

) "5 - (s 45 string?(str1ng ubEjvectar ubzi, BcsoE §b}

0 dufined a5 55600 Tekinl), and -
‘thot you Joad SS5CAR,RE w1£h ¥our Smnlltslk. SSCAH 58 43 available :

”152 e Pub2 - L
s#5L TR0, el ke, b, i]

: 'b_vte. @CQDE ‘?{Q}
LS R THE ko tub2 . ytﬁ - ﬂ._ op =35, @CﬂﬁEﬁfB}
Top e B, Mhyte DL SubE o uhbie b,

“Jo _#58 the pacaaga rrnm mathine Tanguage, 1oa5 SSCAN Rs and iy
“call any of the Folltowing, rcutines {na boﬂnds chntking‘ uxccpt by “hound“)

.ssr:an
: ﬁ -'Eguiva1en; ta Sma?ﬁtalk sscan. but caTiing sEquen:e §1frerar§.
boun ) ERER A,
ARSI cﬂﬂfine tﬁe &ouwds nf a substrec;er S to iha rnﬁqa i : ] iaﬂqth R
- 11} SRR v
BRI ZSUbstrectcr Map Fetch, Suarch unssl & predicatﬁ 15 trﬁe. e
sms

v -5b§streciov Hap Etare. Stars fntc & suhstraatur
. gab.gtb ghb :
: FRURNE 1:1 % previuus this next bytq ﬁf a str1ﬂg
"Dﬁb,ntb.snb o
s Y 11 previnus %his,next byta ar 4 strinn
. gpw,gtw g L
o RPN +1.14 arwviuus this ﬁext warﬂ ef A vactsr-
. ﬂpw,ptw.pnw T
?ut previuus tﬁis ﬁaxt word cr & vector

Cgarg.

Gat arguments fram gri acttv&t%cn recuré
3 .SHALLT&LK SUESTRECFGR ?ﬂCKAGE (STRECYDR = STRIHG oF VEC?DR}
H : 5ScAN crentes, %nits, suarches, and cuyies substrectnrs
H CLogsr 8 sskA
3 U address FAL of argumcn; tab?e (see hn%nw)
i __51mp!e reburn 1F result inopcl 45 intcger {ops O-5) .
3 -_?kips 1 1f rasutt in a;o is & szrectur (ups 67}
f 8
. -tthSS 1 fﬂP strsng Qr 2 fur vectur'
3 C 0P, ‘8 Nova dnteger ' ' ' ) :
4 - $¥TE 8 Hova intager 4f sabstring, & Qoiﬂtcr if sabvectur
H R waupp A 9n1y
H _'-Si, & strecior o o : . .
H CABY, A Nova integer L, 13wer beund
H HB1, & Nava integer - - ... upper bound -
H CoBZpa strechor B U UL only forops 67
H CCLB2,ia Nova dnkeger L.l oaly for aps 67
vy T B2, a Howva integar .;. aniy rar ogs &-7
4 D?eration cades are; : B
A [P S VN 1| 1o ﬁBi} - 831 BV?E
»

A S b uR] rind first BYTE




