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2. MUSE- system € 5 n S 41
T ORE - AR - AHEBE (SH BRI
(S0 G S

MUSERF= %%%%E}fjhfﬁ'@ﬁn{/ﬁ HEETO MET C OU—=LD1 OrbdIc
D bz Programming Program Taé A,

CTOBRBHETHE T BT Computer 2HEH & FEFMET S Usor
DO Program 4 5 B E +4 Machine 354 Sk % &
M LT, @D TELIC Program T2 A L0 LASDTH A &6
HIVBICERTAH L ZHBETAENWDT YR, —IRICK& <A TH
BABRZ BN E IO BE L BB BT BN TABE L b h, NUSE
IX Mathematical Use QETH b, HFEpIE sk RTETEDTH A,

I8 4

("

ERBEOHPITUEINAIOTL DL § popular Ol I.B.
M. O FORTRAN TS 4. UNIVAC ® MATH—MATIC % 24
FILRD YD TH bo ZOSICHFIBEMAFLE LTALGOL B I N
T s, %%Ubh:bn@m%'g:i*e@ ALGOL %A ITiTFETCHm
By 19 60 FOREL=%T I.B.M—-7090 M8 A+ 4 CE N e
S 196 1HKRIC inetall ANBE L ZDiro FC i 709~
FORTRAN OB BEITONZELeS FURTRAN AQLSEIC
B Lo2hb, 20Ok 94&% MHEHOLILIKCE Y MUSE O LAN—
GUAGE & LTk 709-FORTRAN %A+ A C L KkEL 4

‘3 bDA 7090 & MELCOM £ Tk Machine PYEEVIC & | AYIC %
;ﬁ;fi‘b(.ﬁiﬁflné@f, LANGUAGE ELTHE(FE—¢ETAHTE
ETE%no LALEIEE LTEFA LRAMT Capacity » LCHIE
ZMEBENS FHEE L Dro fnm 70 9—FORTRA N b7 m
V5 ADFLY I3 MELCOM T 4B L 2BE LakibThb,
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MUSE (X 709 0 @ subcomputer & LT MELCOM 2 &EHT 5
caﬁw%féé@Aﬁef,ﬁ@ﬁﬁ%ﬂ@muaéﬁmw709—
FORTRANVK@QMﬁW\StﬂemmuiéﬁﬂTméo

7D9O—FOR$RAN0i*ﬁ%ﬁiéﬂ1}fBf%ﬁﬂohﬁéﬁﬁbk@
it 709—FORTRAN LANGUAGE THho

2. MUSE LANGUAGE

MUSE LANGUAGE @FKOZX 5% LD AEHINDo
(1) Arithmetic Formulse
‘ (2) Control Statement
(3) Subprogram StatementT
(4) Input Output Statement
(5! Specifiéation Statement

PFIERC O EEZ R To

(1) Arithmetic Formula

Arithmetic Formula f'{z\i?;g;ﬁ/:,v&oy)xa)wﬁ? i 2 e S
o fixed point constants ( integer iR A)
o floating point constants:

Y M LR Bl B

£
Constants 4

o fixed point variables: 1~5 characters
® alphabetic RO numerical character
<%y ( special character TlEirWNn) £D

{
%
i
§ i
) BWOXEN I,I,KL,MEXINTD A,

Variables g
% o floating point variaﬁles: 1~5 chara—
‘i cter @ alphabetic XU numerical cha—
E racter TdH Y FTOHEMPOXF A I,T,K,L, M
i



=Bogi= s

oE B

variable IC{X Functiomn DOEBEDF BN
rbDE—TAH name £E5Z THALEN. %
# variable name 7234 F X 9 Pl Nk bERE
KF #2F T % b7% W (Function name 4

EHETHEDD)

) ‘o subscript (& fixed point oETHOT %
Ol array @ member TRV o Ve#EEo
fixed point variable & LTCC RS OD
NWTihZWn fixed point constant & ¥ A&

f subscript MH”F@%@{EIHFZ%“G&WHH % b
Subscript ﬁ 2
; , e :

$T N B Vi 5 C=xV, CHVEC
o X

subscript & LT subscripted variable

L FHWTCEZ bZ Vo

[ o fixed or floating point variable T
nmmoﬁmﬁwgﬁg,%@¢may?f5@'

Subscripted
ol 2, HBENAFEITD subscript ®»

2 ' Variables ﬁ
) A e Ao

Lol : A CE o AL PHA (5%T—-5,L)

vArrangement of Arrays in Storage: 7
;Vé_ﬁlmi'Z‘L’Kiﬁ., IRITCDBEHIC $A subscript O 75 B4 %
AN IOKAEKKRBERFESEL T, TORT store INbo




e
Rules for Constructing Expressions:
arithmetic expression [C&H\WT floating point mode -
&fmmzmmtmme&&ﬁﬁbfﬂﬁaﬁmoL#LC&U
oating point @ RAIC fixed point O DORIOTIHE%E b %
ZNENIEERTCIHEZ N,
HAH—DO0 mode Hifhd mode DA DOHFIC D AHEEE DR
HrFEONAT ENTETD A,
a) floating point OHlE fixed point ORXOBIC HNT
function @ argument & L TDAHW S,
©) rloating point ORI+ Tk fixed point O¥ %

function @ argument & LT, T AEBHELTAWS 2,

Hierarchy oOf Operations:
expressgicn CDtb*C“?%E \V(.J:“D S oparm:1 on DIEAM 23/~ E 1L
ThZznt BdE~F, BEE, MBEDOE L% 50
X (FF), = (FE) ., A (BRE), + (B , — (&

&)

Ordering Within a Hierarchy :
ERELZEEERCEE (223 hRE T KERARDNTnhZNnE
Xk r bitBErfToh bo

Bl erithmetic formula IC4¥E T HAHHEKD ,,}E@i”é': Moo

C arithmetic formula Z0O 4 DICDATORS

Arithmetic Formula :

general form gXalmples -

e B : A= Bt G
b

“a ¥ variable(cubscripted :
variable T3 I\n) THH D A(I)=B(I)+ R

i
|

: R !
| X expreseion TH A,

|
o
|
!
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MUSE statement TO=@ “FELNn "LtV onAhTF %<
“EDORREEETDO SO L ERLD ™ L\ 51D Th A,
#oT
M=M + 1
ENOERLHI NG,
3/ = OO variable 73 fixed ppinf ThhHLFEE
R DMEEL TR TON S,

(20 Control Statements

Unconditional GO TO :

general form example

GO TO 8" GO TO 3

n {X statement number

Computed GO TO

general form ; example
*GUTG(mvnyun,mﬁ,i” GO TO (30, 40, 4), T
Ry "o, 0 [ Statement
nulhber G i

Z¢k non—subscripted fixed

point variable

excution DL EW L DOMEHRT, 2, mThbe L IKIEL
T statement number Ty its iy sy ey n, ™ control 739 DO

5o



Y

Assigned GO T0 :

general form-

example

“g0TO0 n (n,,-n; TSR )

n it non—subscripted fixed
THIIC

ASSIGN

point variafle
excute ¥ N7 "
statement Kﬁbﬂé%@f@
Y m,n,, - N, [ stateme—

nt numnber TH A,

6T 10 K (12,13, 18)

Sl i S e i B el e S

Z®etatement K X b, TOEAIC ASSIGN statement

ciEd bh iz nOEICSE L\~ statement number O s tatement

I control 7% transfer AN o

ASSIGN:.

general form

.

“AssIGN T TOR™

7 I+ statement numrper “CZ?:D
n |t non—subscripted fixed
point variable THho L
<o n |t assigned @O TO .

statement (CHbhAEDTD
Ao

example

e e e

ASSIGN.-18 TO K

z® statement [k, T KO G‘C—Jﬂ.‘o_n'(nl,--'---,.nm) T

statement number %% § D7 statement ~ control %

transfer T 5 ‘°




a4
A

géneral form

example

LmJ 

n

“IF (@) n,n,, N,

gs Mylid 8 tatement number

THho

a |t expression TH Y. 0,

IF(a(,)—B)20

anh

e<0DLEE n, e=00EER n, ¢>0 OLEWE

n, ~ control 7% transfer X kg

SENSE LIGHT:

general " form

example

”

" SENSE LIGHT?

SENEE LIGHT

3

$120.1:2.3 Chho 5=0 OLEFT<TH sense lignt
HERA B FOMOE & LiciEE i sense light Oh

BRkINbo

IF (SENSE LIGHT) :

general fo rm

. example

n,, Ny statement number

zk_t 1, 255 “C”ééo

«IF(SENSE LIGHT 2)mn,,n,”

IF (SENSE LIGHT 3

i

)10,12

T

gsense light %% on TH A off r@‘;;.z»vc;orwconmol:

tirwirco statem.ent @Qéﬁ@é off K% ho

- ping Hn, N transfer b LB light M on ThDk
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IF (SENSE SWITCH)

general form example

“IF(SENSE SWITCH)n,,n,” | IF(SENSE SWITCH)20,13

l n,, (I statement number

sense switch %% down WrbHn, ,up b n, ~ control 73

ttangrer 2k,

D0
general form example
“DOn t=m, m,” DOZD 1=1 10
“Dan i:m'lxmzyms” D-O_ZD I=1,M.2
n |} statement number, €t

non—subscripted fixed
| point variable m, 1% W&
L BE my=1 2 E%RT B

DO 7 statement OE KD statement 7/ LA DOT
statement number n % D statement I CcHEL, ch®
i=m, prbm, FOMMLTHREL, ¢ =m, L25ETLOD
HBlEaik T Ao ThHAE T LA L E statement number n % %
> statement MR D statement l/Cb control 73 transfer
Ihsbo

4 raﬁge #% LT, Tt fixed point variable & LTT
% &AW subscripted variable @ subscript LLTT
bHWA Z EAHtHE Lo

1 2@ DO @ range OF CMhid DO statement 725%H DT}
I, 2oL 5% ED range [ & © range & 32 h %
ThiZz b%\he DO OBEIF4L4ETH D,
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CONTINUE :
‘ general form example
CONTINUE CONTINUBR

it DO @ range OBRBIHANWLN L2 & 5% \n,
COHNHK PAUSE, STOP, END &\ 9 statements 35,

(3] Subprogram Statement
MU SE €I subprogram ¢ LT function—type @ 3§ @ &
subroutine—type DI DE WL Tk,
(I) open functions
function—type< (i) closed functiongs

(i) arithmetic functions

(i) open functions L3 B RS\, subprogram T, MAMA—
LANGUAGE T MUSE system Bz bR TW A H D T source
program WK-Z® function name 7% b i 2 L IF U8 X N T e
ETNBELDTHAE, £DT built—in function &\~ 9 LINTE B,

() closed functions i) MUSE eystem thiZ MAMA —
LANGUAGE T X b T\A % source program th% ¢ funct—
ion name 2B LOLNLEEIMEACINLIOTIEE L, BEOsD LB
BWHE— O BICOWT, O subprogram ¢ optimize PR{TiHh 2
bDTH 5,

(i) arithmetic functions & 4t, 7un7 < RnEEFEK MUSE
language T arithmetic formula DK TEHETE A functions

TH b, HEEMICIE closed—type LA 2% DT 5,

Ch b® name FfAlh ¢4 ~5a20 alphabetic & A\ |t numeri—



7*3—48—
~ cal character ( special character bj:ﬁ;%( Y ﬁs&&?‘(ﬂ?b ,
%MOi%mzfammmwfé)%&Oi%ﬁFf Hhﬁ&&ﬁ

o A ;
‘subroutine—type O 3% @bi i functl B type TRIRTE &lﬂ &

5 % subprogram Dz & TH Y naming ® calling O FEH
function—type ®% D& RO T be THEKDNTOF LnBIHAK

Tho

(4) Ihput~0ut;pﬁ1; statement (709 -FORTRAN B
in—out atatement’ & L*C#i?ﬁ(@?é@?)i:é’a'éo'
READ CARD
READ TAPE
READ PRLEXO TAPE
READ MAG TAPE

PUNCH CARD
PUNCH TAPE
PUNCH FLEXO TAPE

WRITE MAG TAPE

LR TN Wl e ‘  oo s
TYPE TG0 _‘ Ghicye ! 5
Zh & statement @Lﬁjﬁl{c FORMAT statement Z % %(D,.
foﬁna‘c K> in—out .z;iﬁb:héo : v
FORMAT }:L’Cli’)g@l 53%737))?5%5{1 A
i flelds %’SI W : , : ‘
‘4 /J\?&,'f—ily\—f:@ Bigina B Tl e
BB PAT )

4. repetition
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5. hallerith field .

1)
FORMAT (3HXY=F 83, 4HbDbDZ=F 6.2)

chigrE sl
Xyei~9 5.2 140 z=-0.01

(51 Specification Statement

DIMENSION, FREQUENCY, WIDTH, EQUIVALENCE,

COMMON 2D bo
ceTit DIMENSION & WIDTH KD2PWTOHREETL.

DIMENSION :

general form example

D TMIBNETON 5 Ve, sancee » | DIMENSION A(15), B(4,6)
Vit variable name(array)
THb, 1,2,330 unsig—
ned fixed point subsc-—

ript % $2 TV %o

DIMENSION statement (I array WX LT objeét progr‘dm‘
O Storage #E ) BTALOI LFE%. information 252 5% '
DTHho

DIMENSION statement #¢ unsigned fixed point sUuh=7

script (I#® subscript OEAME RTo



i = i 5

WL T Hees

general form example

LoV DT e R Wl s .0

f m(t fixed point constant

WIDTH statement ( MELCOM #AFDE D TH 5L, it
MELCOM @ hard-wear ODRFHEE AL THRODEDTD A,
machine WOWTOH#NZNWE BT O statement % H\N5 N5
%2 X0 B BHIK standard width 232 bitinb,

3. MUSE-—System

MUGSE —systen | MUSE—LANGUAGE THinik source
program Z MAMA—LANGUAGE KZEWT E3DTH A,

MAMA &t Mitsubishi Automanic Minimum Access coding
system QBETH Y, MAMA LANGUAGE (t single address
:f‘ofm @ symbolic language THhb, MELCOM (I drum % &/
LT#* b, #D machine language & LC next command %55
L 5% form ( 2 +5type) 24 DT 5 ( £ELHE ) OT
object program Z{ER4 4 K4DT optimize AN IC % 528,
MAMA system |t MAMA - language 75 machine—language
@ compile 179 LFBFICL D optimize %175 MhE %t OC
n b, {ZEO“C I.B.M#®D SOAP KHHM4TAH$DTHAH SOAP
L optimize ODHENAEMCED T b, (BEXH1, 2 &
)

MUSE—system @ flow Z/RTERNOML % 5,
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W[ g

Arith. i
TP ST YR i lControﬂ
Compact | Clagsification of S ns
Evard—{ rorn

| Statement & ey lgub. pro.)
& e T

Brror Check l

i ’ at

Classification AfTHh TENRETND statement compilation

routine «ﬁ(@’&é A3, 3 DL JHERDODL DL Arithmetic

formula compilation & Control statement ® %% DO O
compilation ¢ T35 95,

¥ 3 arithmetic formula compilation KDONTDORNB,

——3rearrangement 3 leveling |——3 4—tuple {EHl
i MAMA-T A #:
- i

rearrangement T3 parenthese, operators, Variables,
constants % one word WA T A2 1E%F75, :

DE WK AEIMIC 1level number 29}760 number @Dl it
open Zb+1, close b —-1& T5,

%6 search LT max level number @ ¥El D th %7 4s 5 4LEE
LT% <o 4—tuple 43D L QLTS DTNnAB,

4a | Lnr Q T

* 3 =

20X operator, x|t operand, L{x level number T 5,



i R e
4—tuple I LB MAMA—LANGUAGE {C convert T A REIC
DEz D LW AEEAREKIN TN S HIER subscripts %% Dt
variables OMIETHAH . Cid DO statement DMIEE D Be £k
4§D, MELCOM KEWNTH machihe pidrum THH, 2 + —12—
type THAMDT DO QA DL sTHReBLEL ROATLZET
DEEREDR TNAE EEDLDNLADT, chitonwTdL{bL {OX
5o ’

drum memory T VEL LEHEZTOIBE optimize W ZiF 7
L¢gh L CE ‘/J\Kibboi&ﬁié&ﬁﬁ“ué737705’(
Cfbﬂbﬂ@&ﬁﬁﬁ&m
() DATAZMICE~S(WIDTHZELA) g SR

() optimization value %X 5

LR O ETH A,
WIDTH &1 DATARMKAE NS ELBEKHNWD A g m’

channel Q¥ TH B, (F4 ) bR
optimization value @%}15}:}@7—33@;(' D l

NWEFEHOBLEEHELSLEAL NI DATA

o ¥Fo FC pick up 3 WO AR ON & E'{};:}

HUTFod D% pick up #% p %# excute

3 AC3MEE T drum BrhEnbinl ttZ;o
DL S RBEEH CADICWIDTHE o 50

Carray OE3I 5 optimization value ,

"Y“f BUZDiEZ 2,D excute tlmelcDEZ_T\__%)\D%‘QAJ)"XL,HTZG time

Lol T, MAMA-system T optimize #fF9DThbHoarrayd

DATA % pick up +4 @I command modify &+ AULREND LD

#oFE & LTid Index register % finh Jitk & command Bk
%ﬁﬁ:ﬁf:}%f}%éo MELCOM @ Index register (ZFEXW3 &
&) |3 word —modify & channel modify LT Z A DTH BH,

WIDTH WO E2FHEZRANATWABMKR L Index command Vo ]
CERAL S 2BA4EMB LN TS %o f#IC autornatic compilation



e
T A RBHIAH—FEEHNA T EHEET L e LCT
i) 1 ®KTED array OFHE Index 2HNndo ;
V) 2%, 3 KL T{E command ElEE VS
e Lo
command &K &\ 9 ©lE, machine language & LT ARI ONE -
F (8.T) ODRBLMAR O % ARILEF\WT excute TAEND
command (TAX) 23 A0 T, (8.7T) I bagsic command AN
C#% % Virtual Index r;egiste} LNy D ERTTENT, CO
W% % ARTI ~ clear and add L, D\T JAX 17D C command
A@mwﬁyéﬁﬁﬁﬁﬁé&oDB@fMW%ﬁT&%@Z&?@@&
2T Bo

Boz s _
&y Yes s
; (DO!———}{ (NESTLEVEL)=0 ?\) 44 FINAL SWITCH % DOK se;l
Y
o \
e_..-_—_.'\ eHBENT )
Yes s ol

L

DO — table O f§ ay

|

W

#

|
|

|
{NESTLEVEL) +1— ( NESTLEVEL } &

memadd

.

AL Yes e \
GOTO input . ( NgSTLEVEL <4 ? )
cycle
|
L
G ERROR
"o |
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DO

, - (input cycle X b))

y DL B
—> DO0—table D (n)
EAEDN LEEL RS

DO,% switch

Start Classification

Ay
D-O_3 : (1> D0O—range LA L &)
N_m%[NESTLEVEL]—T*[NESTLEVEL]
cLa [
ADD ['3
STA T b6 punch out 3h b
3Bl BT
CES AR
BN NCHEKAR S0 G >3 [LAST 4 — 1)
L N
(Index tally ééﬁx?) 5
Yes
0INBI1 NEXTLOC. WIDTH L%
1TING1 punch
i QISET 0 out
|
<'[NEST LEVEL]) =0 ? >
\I/Yes' ‘ No
{%BTNAL SWITCH
#é‘r_’normal z3 A
‘ <

Start



Bl

Do Carith iy )

Subscripts # ¢ D7z Variable %

ey
Operand £ 32 4—tuple %Z store
DO— table ®d A Z#5Hi< ‘
(ﬁ]——@z@,@#éﬁfcﬂs?) i
z,zb -
l WLz @ subscript &
Address modification FEINTHALEDT LD
Subroutine ADDRESS OHN&EZE b
fosk
Arith ~ .

4. MAMA System :

MELCOM-LYD 1'1-01 MUSE & MAMA #2—#IC% DT object
program 2ERI N Do DO TMAMA KDONTH HBEFTRETD S
2, FOHBITEELEH2CRLTHDLADTI I THEAERK T,

5.8 & Wk

MUSERBTFTREOBRETH VA BIBEFREZMLTHSFET

!

|
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Bho OTZIRDRHDHBEEDS OTHEH %o

VUSE OFFEBEKHLTHLTHRDE WK\ BHERICES

RIFLET,

iy Theory of Sequator and ite application for
programming, 1 9 6 0 4, FEIBFE ST E

2 . Bk, mEH YMISERG MANA KDAT” 1760%F

3 thig, BIE, ®H# “ MELOM—LD1 ® Index Register i\
L out put HRA " 1960 FiF MOAHEF & TH H

4 BEA HERETHEROBAFREBELIR " SHEH

Ve o4 12400



APDF 77 A )IX 1961 &ERITO TE2mITO TSIV IV URIYILARELE] 2 AF v L.,
THH LML €, B 2B T REE EHRPLG] BT DTY,

Z O WY R ZENDOFEMEMEBEN BRI N T O ET AN, HIRUH S AR Web Y1 M IZ,
T ML TOr53Iv T - Y VRY I ARGEDORMHFHICOVWT] 2B#H L. HEHNHEOHEZE
BIRVWELZ, TOOATHEBEZWEZZWZED, BHUHORN>72EDE2EHLTVWET,
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