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ald. Lispe s VELISEIZ . HIBEMZGHA T O/ 5 IV VBENUE (New Unified Bavironm
ent) EMMITLHMALZEDOTNE 2, ZLC. NUED THEE | THETAORBHELC V2,

TAOII, EFMNBEEFELisp. RHEAE S EProlog. WEIBME S HEsnalltalk-800) BBEE % { — i
MANHTHEZBEIRLLEKEERTHE., 7R7IRET 7V r—a v it (2
EBATHENRC IR A5 LHBTE S,

LI, TAORXFIREIZONWT L, —0OREAIDPREBRBOHBEEL S 22 L1 5 &
RRETE . HAEXFLASCIIXF L HHARRAE TS B4 LA CENLEREYF L C
W3 (LT, HAXFFIMBLER)

FRTIE. MEXFHRBCHTLEENLERZ S, BHFE. LB E SHBERICO VT
&7 5,

) B2
TAORBITS . XFFMBIZHTLEANLEIFIIRD2EATH L.

(1) BABXFEASCIINFORAX PRI LB LS

HBAZXFLACIXFOXFFNBEE —~DoNORMACKEERLT. BEFRIN%< SHBEER
RETEBEIIETE, ZRIID . XD LOACIIXFERERICLATRIIAEYSE . HA
BEOVWTHLEDZZHATREL L) . HABEY 7 7 2 7TORBBRRIC L B .

(2) XFFRER) R

RFEFRBRET 7Y 5= ay 7AVFLADETRELRBEEEDT VD, TF 4 922l
FEBTOZ7IACENTOLXFIRBOHEPKE N, LW o>T . TFEFMNEBEIZT 7Y >
—ary TRV ILe KL LETEELBEN—DOTHY) . WEAHFEETH S,

3. XEFIMMER FOEARLEZ K
(1) XFFREBOERBRMEEL . ROZODBETH2L 22 AT WRIKEFTELZ L 2
JEFOERE L7,

(DXFHADRBOESXE %D 7 shead
ex. (shead "abed”) --> "a"
(shead "abcd" 3) --> “abe”

GDXFFDOREP S DEHXER 2 W) H S stail
ex. (stail "abed") -=> "bed"

(stail "abed” 3y --> "d"

i) XFEFIDOER %45 string-append (sconc ELIER)
ex. (string-append “abcd" "xyz") --> “abcdxyz”
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COBREEIStNELONBTELLBELUTORICEZZZLFTES,

listL CFEF LR
car (car "(a b e d)) --> a shead (shead "abcd") --> "a"
cdr (cdr "(a b c d)) -=> (bc d) stail (stail "abed") --> "bed”
append (append "{a b) "(c d)) string-append (string-append "ab” "cd")
-=> (a b ¢ d) --> "abcd”

(2) TEHAHGC (Garbage Collection)H 1 LFHRMTIT X .
Erxhete L7,

AEYPHEHIZFHATE S Z

(3) HEBXFEZ2WTUE., KOomEmetL L,
(DHAREXFELASCHXEFBELTLXEYREFERL LW,
(IDHABXFELRTZEHI> T ERDASCIIXFONBFES L LT,

4., XEFOHE
XEFENEP LR L. Ty FERER L AVCEROXFNCTH batringk . 7 4 ¥ MER
2oL TEHOfat-string? 2HEEN D B .
stringld MBIz, str¥ e charBp LR ENE ., ABYOHPHOLDIZ. 1 XFDstring
DeharBITRBEEND (Y AFLDE-FKOYNEILL T, BBRERS 1 OsurBTRY &
LYTRE) .

D> <A

string char ~—---- B & 1 O LR
sen— .
FAb-String — e mm e e s

T a v MR RS

Y

. char#® &
charB o) lisp objectD M % M. LIZR$, TAOTIX. taghilisp pointerlTfELTED |
pointerfFAOETF— S NBERL TV (charBRBBOHEL . vointerBEFH T DEERL
TW3) . MTIE. tag? fiildcharB % R tagcharTH 5, codeldASCIHICFNH A . bitl5-TIE T
RTOTH2, BREXLFOH AL, bitls5-0 22 7 FJIIS (JIS C 6226 BFI—FDENAMD

bit7T2 1Lt a) BAS.

3 23 [ 0
tagchar| font code
4.1 charBoOE

4.2 strROMEE

str¥ o lisp objectd MEF B 4. 2125Rk%, strBi3 . lisp pointerdstring headk V1 J point
er® LT . str-menblk: W3 XE VY HBOPD, BREOXFEFF A>T WWbstring bodyZ #§7
Ewl . 2BBoOTF—HEEHREL WS,
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lisp pointer

string head

string body

3 0

tagstr
/
-“// strhead-memblk
5362 47 31 0
jplus | slength physical] pointer
jplus flag str-memblk
63 0

E|ID|C|B|A

Bl14.2 strBoiE

(1) string header
string headeriZid . XFHNRS | XFPHFHOHREXFOMB . string body\?Dpoiterds A
STWE, BEELDTOBEBY»TH S,

bit 63
bit 62
bit 61-48
bit 47-32
bit 26~ 0

gcmark = GCDHD?—27E y b

jplus flag -— AXRENFESGETNLBICL L L2

jplus == string® F O HAELFOREE

slength —- ostring?DRE (2byte D AFEXES 1 XFEEHE 2)
physical pointer ~-- lisp objectTZ Wi D% #5 ¢ pointer

(2) string bodyk str-memblk

stromemblk®byte7-1D 7 /N4 M. string body: LCRENXF I~ RERET L2012 bR
5. XFI—FiE. ASCHIXFDHE, bitTHODINS FTREN . HEBXEOHE . bitTs
I1D2NL PTRINDG, bytellIGCHRDDT~2Ey R LTbR S,

N AR T T T

string-appendPreadBBIZ L > TH L ELN L XLFF Dstring bodyid . BRiIcELsN L
BIDstring bodyd F <P LT Z. Ll BBIIELRZXENDstring body® A - T\ 2
word (64bit) DE N DINA MEA . 2F LI 3L VNS VEE . H L WENDstring bodyli LT
DEBIE > CRDwordP bWBE B EHBH 5,
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MBFLOXEFORSHRD OS54 PR & DABVWHEER. TSBLrLHBT R,

DFLXFIHOREHBINIELL . BROVDNA FENF I IO AIVELIE.
RKDwordp LM 5,

Grenpshik. 3<Bhr otz s, '
—H . AL D sheadRstallTROLNAHEE . HLOWIXEFSELRZDOTIZRL .
string headZCHPELN T, BEHEET 2 XFHO—~EMstring bodyk LTIEEN S,

4.4 XD GC (Garbage Collection)

XEHMDGCTIE. BMiZstring header T — 27 SH . £ Dfstr-nemblkhB 72— 2 X Awords

I TeompactionS B, "MONITOR" P ElZcompaction¥ L. & D& physical pointerd i 2
BRbLNBERT2HA. 3ITRT,

I R e N
Vel \

A
G

\
E|D]ciB E|DfcyB]|A
J P GG [0 [m 6|F
Njo|m = RIO|T]I
R{O|T]1

Eizcompaction& i, Zn%, physical pointerd{F 3B A XS bh B,
Bl4.3 XFEHDHGC

5. ELISHOMGR (Memory General Register) ¥ SD C (Source Destination Register)
X o XEFIMEEHEL

MGRIEAEYDPLDFEARALEEZRARDTS bregister fileTH D (5. 188 . LT
DBEEDRH 53,

(DAEYV L6 ADIUETHARALBESRALTE S,

(DALUEIE3 201t 1 6bitFE, SHItETHARALEERAANTE L
BEIZ3 20 TH S,

o

2 CARI 09 CDRA 0

MGRO car0 cdr0
MGR1 carl cdri
MGR2 car2 cdr2
MGR3 car3 cdr3

5.1 MGROBE

SDCIEIMGR%ET—HDindex registerT. auto-incrementd T HET

CREHWTIMGR
FEBED8Dbit,

16bItEfTT 7 ATCTEL, THZLIZED ., MGRIEXFEF M ADcache
register& L T2 A2 L12% 5 (784 byyrdcache) ., TP XFFHABOSHLOG 27 -
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TWws, B5.213SDCEHWTauto-increnentFelc L D MGROXEHN 2L AHTH 2.,
HAEEXFLASCIHXEOHFUZOWTIE, APE 2L 702k BLAEA~N—~Aw FH &
LTwin,

T 7oA,
""" SDC  auto-increment® 2 %

mer |G| F|E|D|C|B|A
~
H
H5.2 SDCREHWLXFFADT 7 & 2
6., NFEFNEEROBRE
6.1 EREH
HAEXFLASCIIXFLE2RALAWTHRI MR 2EFNLEROEL LD 2 N TR,
(1) Operation
- (shead "abck HIAZE") > "a"
(shead "abck HAZE" 4) --> "abek”’
-+ (stail "abck HIAEE") --> "beck HA&ZE"
(stail "abck HARZE" 4) --> "HAZ"
- (string-append "abc" "& " "HAFE") --> "abck HAE"
- (substring "abck HAZE" 2 5) --> "¢k H"
nsubstringldsubstring2 H U TH 255, string head?Z 1T %2,
- (slength "abck HAZE") —-> 7
(slength "") --> 0
(2) Predicate
- (charp "a") --» "a"
(charp "H") -—=> "H"
(charp "aa") --> nil
- (stringp "abck HAZE") -—> "abck HAE"
(3 ) Comparison
- (string= "abck HAZE" "abck HAZE") --> "abck HAZE"
(string= "abc” "HA&EZE") --> nil
- (string< "abc” "HA&E") --> "HAE"
(4) 2ot
- (string-reverse "abck H#&ZE") --> "EAH & cha"
- (string-search "HAZE" "abck HAEE") --> 4
- (exploden "abck HZAZE") --> (97 98 99 42184 50940 52183 47340)

3 FAL 9}

+ {jcharp "H") > "H" e HAREXFLANS
(jcharp "HAEZE") --> nil
(jcharp "a") --> nil

© (Jstringp "abec& HAZE") ->4 . HEEBEXEZ2GLPHAXS
(jstringp "abc”) --> nil
- (string-byte-count "abck HAZE") --> 11 - XEFDINL B
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6.3 BHZETLHE

graphic-char-p, alpha-char-p, upper-case-char-p, lower-case-charp
both-case-p, digit-~char-p, alphanumeric-char-p
char-upcase, char-downcase, string-upcase, string-downcase

(2) BAEXFEACIIXNFOBMORBBAEOANZLTRRT .

char-kanji - ASCIIXF 23 IET 2 HAFEXFICERT
char-standard ---- AABEXF2HIET HASCIIXFRERT S
7. XEFMNBOHE

(1) TAODOXFHMBOMEE 2 HERKLRBIZOWTUTIRRY .

Ostring compare

(string= "a" "a") -+ 13usec

(string= "abcde’ "abcde") e 22

(string= "abcdefghij" "abcdefghij") -~ 30
@sheadk stail

(shead "abede™) e 25

(stail "abede”) e 28
@string search

(string-search "bbbbb" x) «+  36.4msec

F27EL . x iE "aaa --- aaabbbbb” TR X10000TH B,

(2) #1ispRBROIXFHNBOEELB L XM4 I DML THRT. LIZRT (string-tarai

DEHFM7.1ZxRT) ., TAOIX. taraid & string-taraid OFEEHF—F NS W, 2.
string-taraid DFEEROPVWTLARFEBONBERICEVWHERIBELATWS, O b,
TAOMIistE L RBICKFIMBIZOWTLHBATHE I LB bR S,

#7.1 taraidkstring-taraidDBEELE (HEHiiinsec)

A tarai4 string-tarai4 EE
FRANZ LISP (M-280H) 70.7 2948 42
CAMBRIDGE LISP (M-280H) 66.5 490 73
FLATS LISP (FLATS) 18.0 3862 214
FRANZ LISP (VAX-11/780) 4397 37370 8
HLISP (MELCOM COSMO 800/3) 2014 24360 12
INTERLISP-D (XEX0X 1100 SIP) 990 64006 65
KYOTO COMMON LISP (MV10000) 510 8431 17
TAO* (ELIS) 628 1780 3
LISPVM (3081K) 137 838 6
SYMBOLICS COMMON LISP (3600) 85 6921 81
ZETALISP (3600) 119 25167 211
UTLISP (M-280H) 15.2 350 23
ZETALISP-PLUS (LAMBDA) 682 25250 37

#{ZInterpreted codeDEETH 5. ZhUII. Conpiled codedHETH S,
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(DEFUN STRING-TARAI (X Y Z)
(COND ((STRING-LESSP
(SUBSTRING X 0 1) (SUBSTRING Y 0 1))
(STRING-TARAI (STRING-TARAI (SUBSTRING X 1) Y Z)
(STRING-TARAI (SUBSTRING Y 1) Z X)
Z71XY)

(STRING-TARAI (SUBSTRING »

(TY}))

(STRING-TARAI "ABCDEFGHIJ" "EFGHIJ™ "IJ") ‘é—-—string-taram
; where string-tarai is called 12605 times.
; stail is called 9453 times.

BE7.1 string-taraidEH
8. XEFUMBOMEHH
T7UG—ay - 7073 MB8T5 FHLABOELIE . HAELFLASCIINFORE
XEFABOPRELTOHTRT,

8.1 PHEEERTIOIILDER
(1) 7735 L0ME
PABFERTO7TLBAELSTTC. BELORAICIVEE - SRFEOMBL LT OBy .
MESNAXERBICL I XEREEZAIBS . BERROME SO 2T I8 L LL 3, o
T XFHRBEEREZLTNEDE . ANXFHOTNTOFLXECOVWTHELOREE
TORE NEZHELETHL, 2R OHENE. BEOIStRESERE LT 0D,

(2) XFFLBRBOEOLNS

PLRBEFERTOIILATEDLDRT VAN FILBREBONRE . V270750 ETOMH
DEE (staticLBE) L LTUTERFRY, Blo. XFHAETHE. IistWEBLRBLIRE LR
LHEBVZIELRTNS,

<BBHEE> <A >
XFEFHOES 2RO LB (slength) - 50%
Wy EF % R 5B (char, shead, nsubstringZe ¥) - 27%
H& %475 BB (strings, string=, string/=7% &) e 20%
XFF EERETHHE (string-append) 3%
HOIXFHOBSH LB (string-fillh &) o 0%

(3) HEXEFINBOHR

BARZBXFEASCHUXFZLEBT 0. #RIETQZ7IIH 1N COXFLDDP 254
FOXFLOPEANTRELEDY LTI SL2ERTALERSD . 70750 ERONES
BTFEET W, Ll TAOTE. BAXFIMNBLLVAENBVEHICER L C70r 3
LERDLBHLL, PLEFEROTVA S SAMENVBEHRCHRILSF L.

(4) Zzoit

BEBFOPNRERIBTERET., ChzlispOBERNL F— Fobject (PRI, listz )
TRT L. general purpose X F— I ETH B, ARV ERARBICEVNYHESIE N, SEN
BolHbil, KEDBETF -2 WELISRRTELBEL LisplBRBETHDI EE25,

2. BELEI77AMRANDHER . CELBERX 20O SKREERLTCHEABRLLEN S
S0T. BRIZ,A»2BEPEEIIZEL, ChRIE. 774 VOF— 2 2 ERA LICEERARD
ABHBEL. TNRERBTELF—PobjectILBELEZ S,

7



8.2 PN —vay -7uZIrnHAKEN

(1) Grep

GreplZASCIICEE RS . XFEHONRY -V BETOZIFTLTHY . HFEEXFNZ
LIE o< BELAWTHELAL, UL, 7023 A 2023 CAKETFIZOWTHLASCIIXY
e AR TFECHELL. S0l ik, SAXFHMEBEZ LD ASCHIXFENRIZLL
PSS AORAENSEETHLI L. Bl EL 7R FLALRREBLFETESLZEHFT
EAZEERLTWALEELLD,

(2) Fedit

TW7§A0%§M (Ol BerfrfadtolcraZ3A2BELL, IDEEIRSR
Bl RRIRANTHOES2ROL O, RREFT BB Dslength® string-byte-countiZ
ELE . H2ETH-7, (DEFHLTBELZBNT2L200EETHYIRUB LW, ((DHH
KEADLODMBLIERTH L,

Thbt . FeditONEOLEHNMBOEFEOLERLL . BEARTOBS LT FEEDLELY
%o%itt&éoﬁﬁﬁiﬂ%ﬂmio‘E$ﬂm®fmmﬁﬁu¢&<§kﬁt§2iio$

@ Aﬁtﬁ%womfaﬁ X?&hﬂlf@ﬁ %mﬁmu\kﬁﬁaﬁﬁifm%%
BHLAWTTO AR ELIENFTELLIRLE
9. Fr¥

TAODEATEMBEIZOWT . EEFE . MEYRE . EHBRBREZENL, TAODIFHL
WOEFTYEIEHWTIE, fidLisp objectDMBMAOZE L RIS . FEHFBVWI L EZRLL.
TAODHAZCZLASCIILEOSEELFEHMBOYRI >V, BEH TS T LOHRE
CHEETH D ;t\%tk7n77A§W PAL%%kﬂL¢OETm%¢ TLhILER
L. 4%k, NUESEL LCOHKRELFLASCITNTORENEEDTHE 0,

CHES AWELIEDILHLVBHEBVALAWLINEEWREZAHER. S2HRZALEE
B ABIBWES. Lo U repd @b T WAL WA AHREL. Feditk b T WA
WK@K, Fi% Mﬁg\ﬁ%ﬁ%wtﬁthUE7»—T@§&K@%HtL§TO
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