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Design of new TAO
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This paper introduces a new Lisp language TAO which is now being designed on a new symbolic processing kernel
machine SILENT. TAO is a concurrent multi-paradigm Lisp which comes out as a refined successor of the TAO, or
TAO/ELIS designed and implemented on the ELIS machine.

This paper first describes an elegant way of fusion of Lisp programming, logic programming and object-oriented
programming paradigms, mainly from the syntactical viewpoint. Then it describes some topics on fundamental data
types of TAO, such as hash tables which will be extensively used in the sS(stem internal controls, strings of characters
and numbers, and fast accessible arrays, the design of which is deeply related with the design of the SILENT machine.
Finally, it briefly sketches a few topics on the concurrency which is one of the most emphasized features of TAO.

The TAO on the SILENT machine would have a simpler and more elegant language specification compared with
the TAO/ELLIS, and moreover it would achieve more than ten times as good running performance as that. At present,
the estimation of the performance improvement will be a factor of 10 in the list processing and a factor of 20 to 30
in the numerical processing. ' '
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SkikoTw3. 4, ERINTRD 32, B LR
WfrcE X5,

3.4 7l

TAO X SILENT 2 TARAl ¥ m ¥ v 9 2583 2T &
b P T, HENBIX TAO/ELIS Ml b ER 2 5. &
Ic, BFlICOVTI, 1§ 2 A ¥ C BEER 2 OREILI T8
BXo5KT 3. i 4] ChRRbATwR XS5, B
DTvey FLEHERELCT— 40L& ) 2Fh
5 C L HBHEDT, ThBRBETHAS.

EFlk 1,2, 3WTECRE V2 30 A F — 2 1
(vector, matrix, cube) 2L, F= v 7 TR 58T
ZzhaE#CEB X5 IKL%. SILENT ic, ALU & ¥/
BVETIREARESR A DI L3 Do T, BSlOoT 7 %
Z it TAO/ELIS @ 10 ~ 30 #5ic k3 AR TH 3.

EHbIEDAET BT FL R (CORS v & IcHHS) ©
BHRTEIHBEY TAOKRT S, ¥5A<F=2v 7 hL
ErbIHFBCEETHS. chidlisp<i v LTRE
BMELVABIRETHINE, TFrLVRRH-TTF—2%8E
BAULER, 2DV —FOX DR (L 4E~L L+
EFIFD) BBRABEC R TWAWEEBEADLENE S
CF30T, ~h72—rt—7CRD 5.

4. AXALYI—

1 TAO DS w25 Machtné 2Ly FICHINT 3 L BoT .

TAO/ELIS k3 avatv vy — (fff7 ey 3
Y7) BTV 31747k T oREThY, xoke
MEl LLTOIVALY L —FnAnSLERLLS
EWSBEHBETCH k. 7Y 54 7 RBEB O
Bl ado7enC, ERE VL Lisp<w v LTR
T hEREAREI L.
"TAOTCREDEBREENL, 7IIF47%Ebicy
774 VL, HREE BT 3 hRcEREEEDS. Thb
L, BV A eavaLyy—%EcRedsochh
L, EBv A e avhLyy—2tcHET 3. B
AeaV ALY y—RBENILDNERXSICTHR
BHCE3hbTHS.

4.1 FOokREXLY K

TAOTH, et xvy FOBRYHMET 2. 2
Ly FREFTREX Z v 7 L —f—IciS L A& Cd
3. Tuexik (BHO) 2Avy FoOLEORE & 25
T» 3 1. TAO/ELIS CRMHE#—IRIL LT\, Unix
D7eeRD X5 KEL RS, ZhHEEI R Y Bnn
bW 3 light weight process TH-%. TAOTHREh%
EHLIRESLIS 2D THS (RLy FOLRE
BB 10pus ITOFE). A, Foeexdzry '
udo (3.2 ) TH3.

1290RLy FREDLIECZTHOEROFALVY '
Hirr tRTE 3 (H5).

process

5 Feextxry ¥

OFY, REDORZ vy s R BT LHTES. FL,
REELIROAD, Bixvy Feaviv—aBEs e
¥, FRCOFRvy FEERLEGLEREbEW,
b, FRAVy FOLERRIKC, 19DF Ly FALED
Bhokt ECH~R3 ORBETH 20, +TOF

~T~



Avy Fabavite—ABRok ¥ CgHTH~RES
AND B THEh ko kcigB2 TR X 5T 3.
SILENT BRZ v 7 « F—N—T7 u—ERABDHD
22y 7Y Iy tOREY LERMTY 7 MIKTRL
30T, &y 7{EROEEY ELIS KTk Y ¥ i
PETRLS. ZOBR Rvy FEEK1,024 HETH
BIcEDLES C LATRECAS. &, 1207 uteX b
DALy FORKRE (KE@EChoX 4y 7 DEDR
DT TORAEX) B 128KETHB. XXy 7
BoERICOWTZ ZCRELBRAREVE, ALy F
ALY F (o7 8 XDR Ly FCHoTH L) 0
Bozxd v Frius BECAZFETH 3.

4.2 TH

IVALYV—D LT AHTERERT 30RFRCA
255b Lhhnd, EXNCTTtor—&200 (&
XU, Lisp 2T, Fvr T H%2fl]) 2T 5 C L ER
RLkavivyy—2ERTIHE, TutXPR
vy FER—0O vy FAEERE LTCEET 5 D0FH
BREBLLCErAWne, ERNA w7 2 %ED
& E ik RREESET 3 [5].

TAO/ELIS CoZHSE2 P LEHL T, TAO TiRZE
B B AE b Ohb, KiE b DET, RO X 5 15}
3.

BT
A VR RER
ESS I
Ry FER [ TuexEH/
v’ A VER | Ny r—VER
Ay FEEUE, B let R EOERESOL TAHTH)
WICVEL I BIERETERCTH Y, Vo T vy 7 Ll
PHET T3 LERT 5, whbiERZ vy 7 LOERTH 5.
Iee LR ED T A hbEL T RTOR VY
FicitBoZEHed Y, TueRudo ICNFEL T vE
2EEOVEEZIMETH S, v [ vERRR—wZ 4 v
OFEH 37 uvxt chBoERTHY, v /i v%
#bT udo KHBET B, v r—VERR, vvEriC
ENEEET O LR TH S,

FRPERBTRCEBRAN v TF4 v 7 eFENR S+

rCHIE RSB (26).

value lock

, 6 ~AYFLvT
k5T B, N VF4 v T EDS OBLEFTARE

t F— 2P LA Fa—F e w0, AZROREEH
R XY ics 3 DT, TAO/SILENT % —jwAFa—#iiic L
<l

Kh3. 25 LeEs ER~OBEARCE y 755
Hich3C 255, OB xTRESDOR
PPLBENDT, N vFiv7HECwy 7R AR
3. M6DcdrHIK, Ay FHABZLEDALY F
PN car B2 BEAD R BEERAIELEL
ALy FREY—Y =24 FCAS.
5. HHYIC

A&, TAO OREHEE, B2 wikHE#EEL v
RO D DTH Y, REK - 2SEEHEREARICOWT
RRZdDTREw. HLAESUES vy +ORE
L ARET LT3 EREEORITOHE RO W
BELBRBC L BTE R o, —BEECH L
terp=frua—F, ThbbrA—Fy=TLY7
P =T OEEESHOFE T kT R, SLEY
BrrochnrtE5.

SILENT ko TAO &, #o&MLfc TAO/ELIS ©#y 10
B, BUEMIET 20 ~ 30 fEoMRER Ho T 3. SEERKC
BRI N OWT BB PROTHET 3.

i E3

SILENT o7 —%7 7 F+ 2 REL, 20F vy 7%H
ELCTWIEHBBRR, ¥ilU¥co w7 P 2R -
LT EWnT\» 3 ERE ICESS 5.

BEICH

[1] Steel, G.L.: COMMON LISP THE LANGUAGE 2nd
ed, Digital Press, 1990.

[2] 71N, RE: T&EEH Lisp TAO) BEUEREBIFEBE
PIEEEL, 1982

[3] Takeuchi, 1., Okuno, H.G., Ohsato, N.: A List
Processing Language TAO with Multiple Program-
ming Paradigms, New Generation Computing, vol.4,
No.4, Ohmsha and Springer, 1986.

[4] EH, 1A, 1Lg, XiE: (L IES0Es— %
SILENT og%dt] , BCBAEITFES, 56-2, 1990.

[5] Takeuchi, I.: Concurrent programming in TAO —
Practice and Experience, Parallel Lisp, Language
and Systems, LNCS No.441, Springer, 1990.

[6] Goto, E. et al.: Design of a Lisp Machine — FLATS,
Proceedings of Lisp and Functional Programming,
pp. 208 — 215, 1982.

~8~




