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HOHEF W ATT LA, | , L
B R b AU RSB (B0 12.3 ), MH, FLRHBRMMENTRN &N, —Btk
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3.3 STRUCT (re, im INT) (1.1)
11.7  STRUCT (status SET (occupied, free),.
CASE status OF
{occupied): p piece,

(free):
ESAC) (1.1)
2.6 fraction (1.3)
+ 11.7  status SET (occupied, free) A - (3.1)
11.8  status , ' (6.1)
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3.12.5 HuBA MBI F Ak

Bk ,

(RERA) 1= : : _ v (D
PACK |NOPACK| ¢#F ¥) ' (1. D)
GRA By 1= . (2)
PACK |NOPACK | (% {%) (2.1
(FEY 1= : ' | (3)
STEP ( (&4x) [, (FKKIDD (3. 1)
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(R FBEARZX) _ (5. 1)
(FEFA) 1= | | (6)
(B F&EhAEX) _ (6. 1)
(F442) 1= ‘ (7
(B HFaEREX) : (7. 1)
(R = (8)
(EHF@EREX) | : . ~ (8. 1)
(kR 1= . : (9
(EEFEMEERZR) 9. 1

B B ERARAREWRA S d EHE SRS RE S, TSR RAREME AR EHERR
PACK &, NOPACK fEHABRAFL T » BAHE R K EEMEFLT , BAHE ER 2 0RE
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B H ALY S -
MPARATNE , A ERZHARKEEN T KIEAW A F A, EXHZMAN A TRHE
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bi=ix NUM (F K K)
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FIRIE
POS ( (F), (F442))
EX EENT
POS ( (F), (FF¥4x), BSIZE)
b BSIZE BH % AL 4 BT 5 o IR B S /My B

R
POS ( (F))
EXLEHTF.
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FR
STEP ( (Z4%))
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FARES WEIAE.
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BF -
17.5 PACK _ _ , (1.1)
19.14  POS (1,0:15) ' (4.2)
3.13  #mEERX

3.13.1  AmiR
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3.13.2 HAE#ERX
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B hSBEHEARWEAREHESHEERENSH L B,
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o HERMARANERRE, B2k XPreRayfE; :
HEERAAEERATR, ENA5ES (BERE—D B E#RMEM O,

3.13.3  wAMmMX |
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B SPAREKXRTAESHSHERE LR SE ALK,

BEMR: RTEMRNSHSHFN, HERARKXEHRABRE A HEMER.

TSR - | |
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UM (BHAER) —NUM (FRO +1) FERME, HPTRERSHABILFHT
.

3.13.4  FAAHMALEMEX
BHRT: & REERSMEILT) ( X))
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4 BTERHIE

4.1 i4ER
4.1.1 4k
EBi&:

CK(BHEe ) =

DCL M) {, GLYD)";
GRY) 1=

($ AW

| (2LFBHLYD

B : WHBRRHT 1M HENEFE, IPRXEEFH TR -8,

BIF -

6.9 DCL j INT := julian_day_ number,
o d, m, y INT,
11.36 starting_square LOC := b(m.lin_1)(m.col_1)

4.1.2 2 ALHY

B :
(FARM) 1= ‘
(X mIk) (BX) [STATIC] [ (4iL)]
(L) 1=
(T % R A 4640)
| (A B BAnsiL)

(TR #m4E4L) 1= o
(RAE5) (i) [ (amAE/R)]
(BB =
INIT (B A4E5) (F $4a)

B BUiHRIET AT EIT, BB SR O B A PRERN Xl AN HM%E.

(D
(1. D

(2
2. D
(2.2

(1.1)
(2.2)

(D
(1..1D

(2)
(2. 1
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(3
(3. D

(D
(4. 1)

ST % K AR TR TS, M KR B B ER TR K, B4R (B0, 2%,

M 1 i A (R AR XA B0 S B TT AT R 2 B, XX BT A R T SLRE.

S AT BB A TR T &, B 4 7 A O E X B0 B TT Y A AR R T AR A B — K

PR 25 X A EX B ST (B L10. 2/110. 955)

St T 40 46 40 1 BT UL R X b SR R T SR BV IELAY & 4 B A R AL BT S (B0
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X E R AR SSMAERBEAMHEERGE X BTN S, REXEFENOIES LT
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< WIRESRIMNR. FTRIROIREE T R IT A L R SR
JEEMER -
— FEIRMEAS/REWR (T BTEAGEY 27, BEFEAREN K bR
PR AR, BB X A TS A '
— FrRIBMES () BEEWELS “E7, BENREEHEE;
— %M%Mﬁﬁ(?)imﬁﬂﬁkﬁmw’WLM%HE%@%AngL .
— FRIBM A (F) BTEA A URBRFETM—Ai5ET8T, BERmG =S,
BERMBAE “E7, BERBERIENMEEGZE.
STATIC #1 4t 22 42 A {35 X4 BIZE10. 9T 4B 8B iy iy,

BEHR % LR R U BT A BRAT WA BRATY EOBRRL SR
R A BT AR TSR, ‘

BHERM: ﬁi%ﬁﬁ%%ﬁu%&&%@é% ﬁﬂ,bﬁ%ﬁmﬁrmmﬁﬁmxﬁﬁﬁz~ B
REXHIE
R X B RRMER, M54 B A e IR X R IRENER, AR TR R .

ﬁ%%#:E%EW%E@%%%%RT,ﬁﬁﬁﬁiﬁ%ﬁﬁﬂﬁ@%ﬁ(%ﬂﬁﬁﬂ;

Bl¥ - _
57  k2,x w,t s 1 BOOL _ (1.1)
6.9 := julian_day_number , (3.1)
8.4 INIT :=['A"Z | (4.1)

4.1.3 FAFRRY

B v
(RAFRHW) 1= - [@))
(XM EAA) (BX) LOC [DYNAMIC]

URAES)Y (2 4) [ (LEAZRY] _ - (1. D

B : BUSRUANRT E T MARYEEMETHIIRET, REES R EAARNEEHZIX
M AR . AL HEE T DYNAMIC B, 45 %€ 19 ST B RE R 3h 58 '
MRS AR BN T4\ % B T R R B AE R Tk R R R A — IR . PSR T
TE%AK%%M@$%TMﬁMMEﬁ%W% KRR, ZEFER—ARELWET (B
10. 2 471 10. 9 %),

B SMER : $i%ﬂmwwm—¢ix&m%EXT—Aix%H%? WNRARAE E DYNAMIC, T & %
FBTERLATFL LR REZEAFRLA PR EORL, EM%ETL@%K%@ SRR
®, EEHENELOEREEHENSH. '

ALY E R AR TS| AN, BTERL TR AN,

‘?*%ﬁ: MRTEE A% R E T DYNAMIC, 4 X R TEKLE . 1R E T DYNAMIC, Nl
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PARERGETIRGHEAERE A, MEAEEN L AWERE I TREER.
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BRI REET DYNAMIC,Etﬁﬁﬁﬂﬁﬁﬁﬁiﬁ*ﬁgiﬁiﬁﬁ%ﬁ&,mﬂ%lﬁﬁﬁ‘ﬁ RANGEFAIL B, TAG-

FAIL,
¥ v
11.36 starting square LOC := b(m.lin_1)(ri.col_1)! : (1.1)
4.2 HT
4.2.1 &k
B v
($A) 1= | | ' =
(iF B & F) - . (1. D
RECE L S/ SV (1. 2)
| (E3I A adila _ (1. 3)
REGETE F | » (1. D
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| <& 1) : _ (1. 6)
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| (Fwm A ‘ (1.8) .
| (AR ' (1. 9)
| (EALALZPFR) _ (1. 10)
| CEAWHRTAZFER , : (1. 11)
| (A o - ‘ (1.12)

BN RTREBEE GEH (AR N T AR — L,

BAEME. $AORE AR |

TR AR, XEBYHEHPE L EEREARHEN, BEARINTN;

TREBENHARESLN (W 10.97); '

TERBHNSERXIEIIN (SR 11.2.275); v

EETE| B R RIS BN, BE E NEREEETRET S| A, WA —HRITART5] B,
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fif. :

4.2.2 HELF

B
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(BALF) : o (1. D
| (EAFREF) : (1. 2)
O CGRABEEF) o ; (1. 3

| (FAFHRETF) _ (1.9
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B/ VI A P ER BRI IR TR TAER AT —:
BTAT, BIFERA$ AR BV & 7 30E A A LOCE&E’J%*‘?F‘%TU@EHEB’J
AF s
BRERAF, EDT%/\ﬁ/’u?’fF]m%*.‘ﬁ‘aﬁ%%ﬂ’]@%ﬁﬁ%"ﬁﬁLOCE@B’J?‘DKEPIS%
KA 2 F 5
BITRELT . EDT‘%Aii#ii%iEPE’J%iﬁlr&u;
BILFHEAT, BIFERARAE %84 19 18 28 30 4 09 AR B 3B M B4
ﬁﬂ%éﬂ%A$mﬁ3&$%ﬂéxﬂﬁimk¢%/\iﬁﬁ ARG BT — AR, R e 2
X : -

AN FRLTHEN (THREDSH HRADWERBNEALT. PAFRALT. LARELTR
HAT A TR,
U E AT %7 9 8 TR AL T Tﬂﬁ%$m%ﬁ£% CE): I R e S )
PAFRLFH, ERTZIAN.

RA AL, YA FR L F AT, ERERR-ARENMETE,
=il #AF RS F Y —AET, HiBmR— DI EEE, 0 R 3 TX e TR A R
M2 (B W4 2.10%) BT £ 4 F R L F i —DRITH, MR THERGETE -G, 5
AN AR B AR AT R 254, T 51 & 7% TAGFAIL,

BiF-
412  a ' (1.1)
11.39 starting (1:2)
15.35 each : : (1.3)
510 «cl ' (1.4)

4.2.3 RAEIAGZRIA

B%. ‘
CGaldg gl Mg TR 3| Ay 1= ; ¢))
(CRTREIR R4 ) [ (X L5)] (1. D

BN TRIBES ] A SR 5| 1 4 R 2 W ZIRG RER 5 HE BT,

BEMR: MEKBTRILT, W3 M @RI MMENEARE G 2 F, TNREE %’
F1R RABHIAE RIS | B M 4831 M 9 2 1% 31 A 2 OIS | B,

REKNE. IR A RMLFIREME. ﬁﬂ%%‘é%TEﬁé’Ja‘ii&fé% WE RS XI5 R RAGR B A HE5]
R RIEEEH.

MERYE: I HNE TN ETYAREELS
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10.54 P-) ' , ' ‘ (D
124 FBEIIAGEBIIR

ik » |
(MEFI Mg amsl A i= : (D
(Bw3lARME - BXLF> ' , (1. D

WS, TSR 1 oS B A R 0 e 3 RTELAT S A AT
SHME. WA MG a @I ARENEARBER LT, MEIAG 8 @3R3 AN,
At 803 AR EUTREH.,

AR WO A BTH AR RS ,
ISR A w3 R R GEE NULL, WK R¥ EMPTY,
XA DY CE )i KOL Sl E =A== ikt 0l
S| A BT — AN Mzﬁ%&%?ﬁimMEWﬁw@%#(%L42wﬂ>

4.2.5 EEIIAA

Bk »
CEAEZIRATY 1= : ‘ €))
47T RARY - (1. D
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BAME. A4 R AT E A R T
& BB LF ( (28 {, (RH0})
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2| RS R AR, HAT LAY & 25 B
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HAELR, ERARKBERET;
Sa S RUL A B TR R R R, B SHRS R R T
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BEEN. FRALHZRE.

AR SO BT AT REC LR .
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4.2.6 $¥ L%
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(BAE) 1= (-
(B34 ( GFRAED ‘ . (1. 1)
(FiAE) 1= ' o (2)
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BY BTRER—A (F) 8578, TRRHEM R BT T4 4 HWTE.
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4.2.7 &P
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§:-3-F S W (2. D
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(BmA) = )
(HumtA) ((FAE) : (LAE D , : ’ (1. D
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(LAF) 1= B R . | (3)
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WMRESHEHEA B IN GENSEEER IN), UK ABFRME, HEKZEGXNHSEAN
5B MR RAATH . S B P B R AR R A IR AR A A2 AR TS R 52502
X 20914
m%%ﬁﬁwﬁﬁﬂwwfimﬂﬁﬁ M%kﬁﬁ%$m,ﬁﬁﬁﬁzﬁ%Mﬁimﬁﬁm ﬁ
M AR SEOR I R AR . (28 2 AWML ARESN,. BRERE RiEER, Y&
HIEEMR. AR LA, RIDTWNXEME, ZEATTLRARNTNELIZRERSN;
W%%ﬂ%%ﬁﬁﬁﬁmmﬂ,wﬁﬁ%%¢ EREKX LS M EXREEEN, RPhMEXS
¥ AR
W%%ﬁ%%ﬂﬁTﬁDWMWC%%MUEEﬁﬁM}*%Z%%ETEW”%#M$mﬂﬁ7
P ARTIING, BESHUH RS EMER S ZE S $ AR RIRAEN; BARWE THIAMN
Bk, ENZEAREEA, BEXGSHHHPEEHRAZAEN;
B ¥ B B A DYNAMIC 4B ) LOC JB o, T 52 A B AR 2 Tl MR ibm £ 4, BliZE
TR AN, BB PR EHERA 5XES$ ANEREDEREEN; EARMHE TR
PhEg1E, BEMZEARR S A, EHEEEGSH NI E RN EMSEAEXEREN;
MRS EAG LOC B, M.
— W%%k%$m,WLMJ%%&%%ME%NH%E&E
— MBERARME, MNEHNZELBAATNE LAZRELTLH.

EEE. TRBAARATTEAAATEIRCHFHENREZEESTHE—FRYE. MREERME
s MULL, Mid428 MBI K R% EMPTY . MBFHERGABIHL, Wik 28 R5KR¥H SPACE-
FAIL, 4R Al Ao FR po e A 2 AEsIam, NS AR EEREEMAAE T,
BRAEETRESI R THIRH -

MRSHHHARA IN, INOUT &4, MAHX SH M EmEATM S HAA (E2) HEHE
#X.6— BINZ 200 81



BERMG (B0 6.29), FAEZIERAR 2SI L TR RH;

RS EA INOUT 2 OUT JB#E, IUARRE (S22 850 A0 M T 20 R [ 0 289 JB B0 E
R RRE SR (B 6.29), HEENTREREES & TAH R ; |
WRSHGL RS LOC B, HRAR AL AME, AN SHHPERTS NS (o
) ERHERME S, FEEXTREERZ W3R TRIREY (BR6. 29,

A2 BAEREEAE TR AR X R AR R A, BT R Y
RABE 5% E LOBOERF (BIBARIMEERBIN . Wb, THERG SR EREYR
BEEL B4R, | | |

4. 18 op (a, b, d, order-1) (1. D

6.8 SZRIREHE

REP ,
GEEFHF) = o (D
RETURN [ (&'%)] » (1. D
ERBH) = )
RESULT (4 %) ‘ S @D
(BERY 1= ‘ | | (3
({&) - . ' S BD
| (A ’ _ (3.2)

SHIBE: W4 RAYE @ 5 4FZ N DO RESULT (4 X); RETURN; OD §Hif,

B ERBEAREL LR TE RN ER BERTUR—ARTT, WALR—ME. R EZHE
A5 4 0 DR [ 31 1R B 7 A5 7 S e it R V8 P R D G SR g A P A AR 2 — A 5, T
REER R B 5 AT B AR G5 R 3 M S 0 AN SRR BT B o1 5 e s 4 , Mzt B A 4 Bl R E
MY BITER TE X HME. ' ' :

ﬁﬁﬁﬁ. %mﬁﬂ@@mﬁWﬁ—thﬁi,tﬂ%rw @@b%ﬁ&%X%%?

BESEE @@mﬁﬁ%%mﬁzﬁﬁﬂﬁ%¢ﬁFEXWﬂVuﬁﬁﬁ&@$ﬂﬁ %ﬁ%ﬁ,ﬁﬁﬁ%-

AR AR B R 15,

ﬂﬁﬁﬁ%%%ﬂﬂ—#&ﬁ%%%ﬁ@%ﬁzro _

MR —NER AN T RL FHERIEBFIEE T LOC (LOC DYNAMIC), 4R UFRERET
Pk 2 A, ENEERHBANTE T MR 5% 8 A R IRARE (GhAIRAAEND) . RS R
W%?%Nmmmumﬁ$mﬁﬁ%WEMWJ%%%ﬁ&?ﬂ%#%im,%bﬁW%Eﬁ L R 51k
Z FMEELFEA MR Rk, '
' MBIE—A R A HITIRE FHE BRI RIS LOC, M2 RAHREME, HHLSERIHE
FHENBEREEEN. SR EHETHREME, THYMEEZLE R4 TR 2N
REBRLH. ' :

DEENE: MRELIRELFHERTAPRIEY LOC, MAXMETIRL M EREE P ENEATS
2 R S PR 1R T IR A 1k . . E

82 EX.6— EiLZ. 200



BlF:

4.21 RETURN . (1.1)
1.6 RESULT i+j (2:1)
5.19 c ' - (3.1)
6.9 Hm@EHE
B v
(EHHE) = ' (D

GOTO (=% 25 (1. D

B HEEFBUEHRE BFINEET LT BB A B AT «

/

%5%#:W%%@%ﬁﬁ$%¢ﬁﬂﬁﬂﬁﬁ€%XW%,Mmﬁ%z$%ﬁmﬁ%m%ﬁﬁﬁﬁiw
ek e L A ERER L — A B EREAD . ‘
H oI A2 A,

6-10 Hr=zhE

B

’ (BFZ#H4E) 1= _ ‘ (D
ASSERT (# R & EX) _ (1. 1)

BX: BrE s ER AN — R FE.

ﬁ]ﬁ%#: WNRA AR Aok X BB FALSE, WIF1% 5% ASSERTFAIL,

5
4. 7 ASSERT >0 AND ¢ >0 AND order >0 (1. D
6.11 =ZH{E
Bk
(ZHhtE) 1= , €))
(=) (1. 1)
(Ey = ‘ (2)

B/ EHERIITEMAE,

BAESME. T AT A A,

6.12 3lkzhE
BE: \
Gl = _ (D
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CAUSE (R¥ 4 %) ' (1. 1)
B 5IRESIA—1RE, ZRFHNAFHFF LT,

BAEM. I RAEREM ML ZELS,

Bl -
4.9 CAUSE wrong_wnput ’ (1. D
6.13  REhEHE
Bk
(BRI 1= @)
(B#hEEX) (1. D

B BhshExT M B REFRE (BR 5. 2. 1475, EHFREARBHSEREHIE.

VES |
14. 45 START call_distributor () . (1. D)

6-14 {=iEZh{E
Bk

Bk @tk 1= (1)
STOP (1. D

B EIEMELXIEBATER#RE (SR 11,19,

BeARME. H L ERNERMML 2,

6.15 HREETNE
B .
(a:ahtE) = ‘ ¢))

CONTINUE (F 4% 7%,) ’ (1. D

B BTN E AR, |
IR B AR T2 LM — R R RE R S , WS R BB RS R
—REBME . WA LSRR, AR S R —. W RRAEE R
B, S HIERE LT, |
R — AR RROER , R M B R MR 2 — MR R B %,

BlF . ‘
13. 25 CONTINUE resource_ freed (1. D
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6.16 IERZHE

EE:
(RN 1= @)
DELAY (F#¥4) [ (hAs0] (1. D
(K& %) .= . (2)
PRIORITY (EH F @A kikX) (2. 1)

B ERIEX F B ARME,
SRIEBI R 5% DELAYFAIL ULF) ST E MR R0 BIER 1Y .
IR PAT AR B BIER Y, B Y E R R F T PR ER SRR S T — R, I
WH— MR MR E T o, W BRI SRR R 2 R F @A S XA, TR 0 (B
E R0

ENASMERT: HPATIER 3R YRR A T AR 68 B MO8 BB B AT KR, ERUCY TR EY . Y ERFRD
BT R EAEE B .

BN, $HTE6ADARRER .
HESEME. MREGEAME R BREREOEL, HEBERESTOWEREREH BT Ly
HEAK, WFIKRHE DELAYFAIL,

EPATHRYPIEREF 42 EHIE, F42LHEFHREENR,

¥
13. 18 DELAY resource_freed (1. 1)

6.17 HERBEAAE

B

(BB RFHE) 1= (D
DELAY CASE [SET (%#1$74) [ (fhA#0]; | (Eh#0;]
{ (iR %)} TESAC (1. D)

(ERBHF) 1= : (2
((BHE)): (HhiEG R (2.1

(FHE) 1= | (3
(B2 {, (B2} i (3.1

B ERFAMEXNEA LA CGREIANIE MENE R EFAFHHEE/HLARKME, BXH
RAERL—FPRE L, HATRERIE BT #EAT
T, HBFRE DELAFAIL (JUF) BT ERIHERB N BEERR .
MR PATHRBANBIERE, NETBCAMEFHRERENSEAE T EgER#REES T
—B5, FHAE L. MRBET A, NERMAEIRHEREER T OGALEEENE, T
MR 0 (REMLELD.
R ZBIER W HRE 5 — N HERERNFHRTZ BT T — MRS E T By EHBUERY
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DU 3R N AH R Y 3 15 5 4) & W%ﬂAkiﬁﬁﬁ% Rl — gt MR R &8 ARARE
SHy . TEBENAARIE B 1535 4 A 28T, MBHKE T R E 4, MARRERE LPERTFANZEAEL,
HAiZ# R EPIT T LSk,

BN - é&ﬁhﬂ%ﬂﬂ%%ﬁ&ﬂﬁbT%&ﬁﬁLﬂmmﬁﬁﬁ b&ﬁ?ﬂﬁm LEBIR
AR R R TR AT

SEMG: £F $m%ﬁt?%ﬂﬁ LEMER. RAKPMER T OEAkE A AR RE.

S

MERE: MEE—E4RTHE - TEETEHRENHEN, EXEHRESTOREREZSEHETZ
AR, B & R DELAYFAIL,
TEHAT FE R SRRy R R TR T B 1B 4% A 2 EHIA. ?%$ﬁ$mMEﬁ%%$ﬁ

7]

WRFHETREARBINER, WFIRRHW SPACEFAIL,

BlF -

14.26 DELAY CASE .
(operator_ is_ready): /* some actions */
- (switch_is_closed): DO FOR i IN INT (1:100);
CONTINUE operator_is_ready;
/* empty the queue */
0oD;

ESAC ‘ (1.1)
6.18 KRHEZNE
6.18.1 ik
B
CUREFE) = ¢))
(RIEAZE T HE ’ (1. D
| (REZ TR M) (1. 2)

T8 KR EhAE JE s A R R R 15 B A5 B BRI XM E R —ME TR — &M K
E o

6.18.2 REAZFE

B
(REBFHE) 1= D
SEND (% 25> [ ( (48> {, (4a)})]

[To <E#IR1E>] [ (k0] (1. D

B REESHEN AT AR B R RAMARE, ERERFRE, THELERGRFHTEY.
5 5 % FH5R 015 5 7 45 2 A0 LA B — PR S B — S 535 AR A5 8 T 08 20 2, M55 4R
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FTERREHK T EMA T XEEE, TR0 REMLELO.

WRESHTHE-THBELT, WAFEFZAFHHERSRERZES: MRESTEAR
#, MAFHERRWHERABBERZES . &N, EMERaEiizEs

MARZES EWE - EEHREEHARES, Tﬁﬁﬁ*ﬁ*"i%"%ﬁiﬂiﬁ” ERIZIE S
WEANTZ — K EFBE R LA XA R, DR AR SE e e M R B HFZ — A EH
iGN R AFEX MR, WESRAEEN.

PR RO EFRIER, W EATEERRP—AMBE R RE ST L.

% SEMF TR AR BB RET 5 L FORKOIE BT ENRLAEE T 2 F N EEEAR
BT IR R AR RIS (2011 2. 29 K & 2 h # 5 F @8 Ak X KB REfRiE — 1 fE.

AR X5 5 4 T 0 R ST A4 R R 1
115 AR AR AE IR NULL, WBIKR¥ BMPTY .
FE AT R B SR TS — T, o 50 A 3 (A 87 0 R B AT R B B 82 o
WA % 4 5 WA RIRA T, H TR SR th 2 LR 1 (5 69 (T W0 MR 69 4525
2| % H % SENDFAIL,

Bl

15.78  SEND ready TO received_ user (1.1)
15.86  SEND readout(count) TO user (1.1)

6.18.3 REZEL TR

B ,
(REHFTRE) (1= (D
SEND (4R 24) ( () [ (Laes)] (1. 1)

BN KRG RAEUME ST LY R LA,

MR EEHR BT HE T A IS R R A A T AR Y — W B S L ISR
TEJLAS AR R, DU S B U s B b 2 — IR AR TR X R R HEFE . %S K BT &
BEW, WHTZERSE XK EMABRBCYBIER, W E —MER: BN, BEEEEAN
P X BT, W — MR IR R T A%, W BRI HOR RN 2 & F @ A% X BT
B, ENR B/MUERD JIRE TR ATHE - EFERREENEL, HZKESTER
NIZB R X TR A AR, AN SR A RER.

IR PAT IR AN BIERE , WET Y E FEEM B KT FRRERE RIS S
(9 — B AN — AR A MR B, ROE T T A B R R A R %,

NS MERT . 4 PAT A8 52 v X B 1 A A AR Bk B W] RE U9 BOE IR B PAT RO, B RN TR Y . 4 E B T
7 S RN R TR A

BEERM. GNRUAEL T REAMRAWEFXTREAZBEN AAERXBAN (SR11.2.2
). MARKPMERKT & A AL S AREE—DRAE.

IEFRM . XL T R L AN E PR TEBERN S NS RERM . ERH RS PE R 275 %
A HEHY 5
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FEPATREG W KX IEMHERYGEREL R $ 42 E#IE], 49 R $AMEFHRELER.

¥
16.119 SEND user—) ( [ready, — ) counter_buffer]) (1. D)

619 BUHRIIE

6.19.1 iR
EiE: _ w
ARl shte) 1= : (D)
R AE TR 1E) (1. D
| (BRRETREFERNE ' (1. 2)

B BB O Bh R i A R s S AR (R R B R 2845 B R SUBUR T RN B R 22 X R BB 5 B R
Zwb X BT N RBCH LA — 2 SBOUTHEBOIRERS (BB 1E),

6.19.2 AMAZ FH R

B4
(BB EFTHRAMNE) 1= , : (D
RECEIVE CASE [SET (E#]%4);] |
{ (E5 W aBH)T
[ELSE (& 4£3% 4) %) ] ESAC (1. D
FFHRERFT [I= (2)
(EH L5 [IN (RXHERE]D: (HHFEHR) ‘ (2. D

B BWAF SAF OB /E X AT RE i BLAY 52 4] A RAE .

R PATHRR LB —ME 5 R A BB —ME 5 B8 E T ELSE, N A\ BR7E ELSE J5
iy 0 1538 &) £ T PATHR B PEIER M HERTEH NI A 5 Rk a B ATRHNE T L F 2 —R
RN, HiZES IR, MPTHR L REGZE S MR ERRRNFESZ T -1, Uk
LI S TT R —A R m & LB 55 F R,

MRPATHBRENBIERR, MERAME T EMEENESZ LT R#RESZ — R NR
HY 53— AR AT FA R A 5 B R T A8 X R A BEHORIE A, DU B N 5 5

MRPATHRK R MBS, NN A 155 4 £ FEHANZRT, WRISE T 444, R
WREBWEIRF S IR LU ERFENZEG R TR E KRB ESHESEFHE -
AR, MV —MEEREFRZE ST —MER, BAESENR 311518 4 & X S E I 4
For AR A AR X RAE . '

MR BT RKAR AN X ERAPFH DR X ENE LT —MEBERAF L E MES,
HA M BEREE AR T & F T E R ERE P ER,

TSR : 24 TR 1 B L B 1 60 RR B SA TT R 8 B OB SR A BT A B A TTABER B 4 T
TFZAE 7 R i PR T BT Y
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L

ryFS

FHF. XAIE AR ES RIREER.
WA TR 45 5 & F IR AR,
YBHMAYFENE Tk B AP E T LFREFESHERESH, X6 TR 2 F AP LA

FEALIERY IN A1 OB A& RS B AP EFI DL IET T L F R '

4. WREHBSRERAE, N5k RE SPACEFAIL,

Bl¥F .

6.19

B

E\X

15.88 RECEIVE CASE
(advance): count + := 1;
(terminate):
SEND readout(count) TO user;
EXIT work_loop;
ESAC (1.1)

.3 BREARHERAGMKE

(BB EFTRBEAFHHE) 1= (D
RECEIVE CASE [SET (%% 1);]
{ (B Rk BT
[ELSE (#1ki& 4 &) ]

ESAC (1.1
(AR AER BB = B (2)

((BEAFREA) IN (RXEHI).: (FHEEHR) (2.1

B o X B L B AR X BT RE LAY R AR AR 4 7 KA B IR E RS 4 R ¥ A KA.
PSRBT AR E LAY, T RER AR 24 i P AT 1Y .

RIG, PATHRI AN —ME . EINRAERE, HIEE T ELSE, Wik ELSE J5 [ 1)
HAEE G &, FUPITHBRBRIGEERRY . MAERENEZTX BT —NEFA—ME, HHE
W& — BB MR AR, MHATHBR LR —ME. MRESHRWES T -1, MiEEsE
SCHY T N AR — AN R LS R (T AR

WRBATHRR BN BIE RS, NERARETEMIENET KB T EMHERHREGZ —
R, MRZBCGER MR E 5 — A HBRPAT T — D RB R KSET RO EFRIER . WE#k—4
B,

R PAT R R T —ME, MFEAFEH21EE S & . WRILNE T R KR F 056 ER/—1
Swh X BT, MEEE PR % F R Aok B TR ARE L. EBEANAMR 155 4 £ Z 0T, WIRTEE
TRAEA, WARRRTZE S PrisE i E IR SR L OESFEN R LA BT, FERTEEAR
HAEIE G AN, HENERESTRREREINE.

R HAT RN A G K BTN T —ME, HEZS WX BT EMH 88 ER Rk it
EEIESE, WHE—AHRBAEFREY . MRCKIIWEGFAREWSE X BT, WZEHRRIE
WM E R Em A R, SRR EERBINAEMNBERE, EW—FHLT, dEHRE
H HERR BT K 28 I BOF N T8 FE B e XA TT GRE K B B AR W6 iR A B EH RIS 0y ik fe
ZF—4, W E 7 BB P — DB EFRIEN . FERMEO RN E X EITTZ
EMEMBILEREREHRRESTHE.
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RESTER: 477 R AR R AR PIR R SO b U T — MERBE T . HIGR MER, Hh MEZE Y
R4 A AFH A Z 7 R AMEKEPXTRER.

ENASMERT : L PTG v KAF DL S VR Y HEAR B5A 7T RB 78 & B BRE R MY $0AT RO, B RN TTABET AT . ¥4
EEITIZEF AN A HE TR

BEEMG. ZOFANELARREARIERR.
HBEEMN: MRFEFREAZWE, W5IK R4 SPACEFAIL,
FEPATEW S KR AL SRR SRR €M 4 K 02 ERSERHIE, B EFH AL
Ho

6.20 CHILL lEFi2RiA M

B
(CHILL W3¢ TA AR 1= (D
(CHILL —#% W 45T 42 5 R A ) (1. D
| (CHILL % 7% W& 42 5 @R (1.2)
| (CHILL {6 A 3E-F4 3R R) : (1. 3

BEN £ CHILL HFRIF&FHIE X IRBFRFLT (SR6.7H),

B CHILL W35 42 38 A B ARNERLERAY CHILL — % W HF42 AR S R6.20. 1), BARE
B —A-BTTHy CHILL % P 30542 48 R (BIL6. 20. 2%), BARALE —MERY CHILL {5 P & F 42 A
WA (BI6. 20.3%9),

AL AN CHILL 1403 42 A8 A & CHILL % A 36542 4 A, IS R— A BT A 87 2 49 A 5 10
RER CHILL TR ARA, WER—MENTTFRARA .

6.20.1 CHILL —#& P8 F 42 518 A

1B
(CHILL — ¢ AT FBAR) 1= _ (n
(EXWHTFAEFAA) : (1. 1)
| INBE—RARTLZAEER (1. 2)
| Gte AT 2ARR) o o ‘ (1.3)

VBN CHILL — W3 FTAEFRAR—NREAEBRE, NAEBETHATTEZLARN BLEEXHATH
 ONHH AT R B E R TR — TR

6.20.2 CHILL ¥ 5 M 35742 518 A
B
(CHILL 3 A N {FTA/FBR) 1= (D
INBEARRTALSBER) (1. D
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B : CHILL 3 4 A 3¢ T 42 18 R 2 1% —
TRF,

6.20.3

W&

CHILL {4 P 48 F 42 318 J

(CHILL 5 WS FAFAR) i=

|
!
|
|
I
|
|
|
|
I
!
|
!

NUM ( (BHAZ X))
PRED ( ( &k kX))
SUCC ( (B AEX))
ABS ( (A X))
CARD ( (FHEAZE X))
MAX ( (REAZX))
MIN ( (REAZX))
SIZE ( { (%4> | (BXEA
UPPER ( (L TFTE L))
LOWER ( { LTFTEAL)
LENGTH ( (K E T A
(HBAFTAFAR)
INBAAARSTAZRRAR)
(4B R TAA AR

BAEA) |i=

|
|

| (EARBHBEXLF) ( (RZFEAL)

BALF)
HEEXLF) ( RiEX)
(BHXLF) ( EHAEX)

<¢Tﬁi>:=

|
|
|
|
|
|
l
|

(e % 4>
(Fam A EX)
(B L5)
(% ¥ 7)
( Ak X))
(BHXLF)
(BREL)
(A K)
(B LF)

(KEER) 1=

($$A)
($ Rk X)

(1.
(1.
(1.
(1.
[¢?
(1.
(1.
(1.
(1.

(1.
(1.
(1.
(1.
(1.

(2
(2
(2
(2

(3

(3.
(3.
.
.
(3.
(3.
(3.
(3.

(4
(4

ABITHY AT A AR A BB R E O TR B9 BT

@)
D
2)
3)
4)
5)
6)
7)
8)
9)
10)
1D
12)
13)
14)

(2)

. 1)
. 2)
. 3)
.4

(3)

. D

2)
3
4
5)
6)
7
8)
9) -

€D
. D
. 2)

ERE: MRLTEAR Ga. $. 830 $£0, N EREERET CHEREN BRI SZILERE
A RATAR AR WRKE T AR S S, N ERERRE XA, HFRI %

BN : CHILLAEARTEFARNEEE—MEWASRTEAAR.,

REEHMBEN—IEAMAR—IAZX,

% X.6 — iYL Z. 200 91



NUM &3 —ERE, ZE S KT i ER AR AEERT.

PRED H| SUCC 43 5| % 3% A% 0 0 B WU 9 T — MU/ EEOR f B RUE .

ABS {33 FAR TR (E I EXHE '

CARD, MAX F MIN ReAe 451 b 52 SH .CARD {43 76 27 TEHT 14 7 10 TR 4R P A B AL A0 AL

MAX F1-MIN 43 5\ {38 FLA8 0 B % 18 (1 % G2 0 P B K 6 B RUEL A B /DR AL

SIZE ZFETI5 | ST (TRER ZISH) MR Z b XM JEBE—MER T, BB 8o
HIRE T S RO EE; AR HERT, EABRAERMERE TS BE RIS SRR S
AERFRAEE REXE AR LT, NIZEREHSH, FURETHT AP RHEHRK
A TR ﬁkﬁﬁ,bﬁﬁﬁi1m¢% K BH AL BRI T, %R 2 R R
H.

UPPER | LOWER 53 5| & A& (A RERBNTSHD) »

WA, BBty b, e RE 3 E i BT AR R AT R

BAMBRERZ b, Hbt e 1o Bl 535 A ER 2R ERAMTF R

BMEEHRARZ b, BB T4 5 1518 15 E 6 E A R AEKX EF AT

B, pHEBEXaTz b, WRE1a 5 & e ERAR R

LENGTH 1£i3 A ST EFRRE

BANE: UM AR TREFA LR INT S 12,4 BUY EE TR ERSFEEN, NV W TR

BE

92

HAREH.

PMViwwW%%ffﬁﬁm%mEIn% EREYHMNYUHT TREYH (FEE W, PRED
® svee W FRFAASEER (FEE.

MwW%%&Fﬁﬁ%%%ﬁﬁm%%%ﬁnﬁ&&éﬁﬁm%ﬁﬁ(%EE)H,ﬁW%%fF
HHEEH GEED.

CARD A TFRFHAMEE INT 2. Y4 AL HASTRERE, A AFRIFARES
.

MAX R MIN PSS TR AU2CR M 2K, Hb MR R £ Ak XA B BSR4 B ALY
HA ST EEHRE, MAX il MIN A FRFAAZER.

SIZE NI TREF IR 2R INT B 26 R HAR ST R B, W SIZE NEFREF A E
.

UPPER | LOWER N 3RF&2F A e LT .

MRELTEARKESA, b xR HEag 25, NEEMESE, E*Mﬁ%mﬁm$m

oo koak A Bk w g X 4 FHTFEREL;

WMRETFTEARELA, FAZARPHEX LT, NER INT FHE; ‘

MELFTEAREREA, BRARXKB B 25, WEREMEL, HFMOFEERE A,

Bk Xm0 B B K 2 FIER.

iR T8z —BF, UPPER Ml LOWER Wi FRETFHARESH: () LFTEAR (&4, $35
O BALF; () LTEARKBIARSE A, BEHBKXEHSH; O LTEARKLAZK
KeAEX, HEEAHSE: () LTEARSRASAHBHLA,

LENGTH N TR FAANERE INT B,

4. I PRED 5 SUCC TR F AN TTREE, WEREERS 515 h %2 T h AR
B By B /)N B B E SR R B BE . PRED 1 SUCC () & # A ik XA TTHREARBERE — M RSEEHA.
R MAX B MIN AR FRFEANETCEEH. WEREEEEREE.
SIZE (] % A A Tab /i 2ol 5| F#Y .
FA{E UPPER g, LOWER 7E JCIY) % # & ik X A58 1E .
WAERAB XL FHIBRKXEATS , MIEE THIHAEENK:
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R AWELHE e X L FHTHREUREETH;
TG XL FOMETSHEMN, FH, 22X APHRELNT LA LR EHEX LFH
REFHRONEAE, HENRBXWRLIE ERER PR EKEAEN.

ENFSFEAME: IR B %A TO I 28 B ARAR S BT E SCHY B/ B K B HUE 3L PRED 2 SUCC WRRFR2F A
M| PRED =, SUCC 8| % R4 OVERFLOW ,
YR NUM I CARD PR 72 5 VA B9 45 RAERJB T ot INT & CHfE 4, WENISIR R OVER-
FLOW ,
R E R EE LN MAX B MIN AR-FRFEB,. WENSIRRE EMPIY,
R ABS P ER TR T A R A 45 RE R A ST R R T E s . MESIRFH
OVERFLOW ,
IMAREBR KX EAFHATIERZ —, WFIRFFE RANGEFAIL:
AEAMEBHEARE ThE a8 FHTRERE LHEE;
A E BN REREE—DRT SR L F B RENE;
Rz XA PIE—REXEE -DFB TR M e XWERNE, HEREHRX L FHIE
FEHZRIBAX M AIRE M ER EPRFAREERED .

BIF-
9.12 MIN (sieve) (1.7)
11.47 PRED (col_1) : (1.2)
11.47 SUCC (col-1) (13)

6.20.4 BHAEAAEREEATLTAES

B
(HBRAFTEFRER) (1= (D
GETSTACK ( (#XEA) [, (XD (L. D
|ALLOCATE ( (# X EA) [, (A (1. 2)
(BRAFFLFBR) 1= : (2
TERMINATE ( <5’|_}¥]),§{ﬁ)) 2. D

BX: GETSTACK Fl ALLOCATE R T — M RAHE MBI BIT, @ — X al@s #oh 5 fE.
GETSTACK TE#% LRIRX L BITE (B IL10. 9F9) .GETSTACK QI T — 1 #It, HEARB AL AFRR
B IR — A S R T R E. R T 45, TR BT e ia b v A B (R 1 5
BN ERMEE U ARELBE (S04 1. 29,
 TERMINATE 2550 31 R RABAZ B A E T 5 B 8 ooy 7 . FErHER, SE3l T VRO B2 TT
SEiopeS

F$ MR : GETSTACK F ALLOCATE Wi FREFAEHERE M5 HE, Hd M 2 X% LR RHKK . M
BLREEMBE LT, B4R MTHEEESBMAEX:
& (FmBXLF) ( (hixX)) H|
(PR LF) ( (EHxAFX)) K
e (EWREMHBALF) ( (RixXE),
W3R GETSTACK 5, ALLOCATE Wi FRFEA#ENXBaE, NERKBAN, &UEKiE

FX.6— BINZ 200 93



B A S WAL GETSTACK 3 ALLOCATE PA35T-R2 7 VB M vk 58 T 46, U AR M 20 701 55 48 K % ASRTRHY
BMARATN. Y#AEARROERE —HEEAR, XEERINEH.
R GETSTACK B, ALLOCATE {y 55— TE A RARIER, MU & 5 5T
N RAE GETSTACK 5, ALLOCATE PY¥fF-72/F VA 3048, UIZ 46 AR X B B J ) T 6 TR R4
ZEM.

BHASMER: %4 HAUYS — A5 {2 B A~ ALLOCATE Py #8172 7 1 IR 12 A9 (E A 2%44\E§}EE§IH§
1H.

MEEHE: MEEEERKEARZNHL, W GETSTACK 5|k 5% SPACEFAIL,

MR ER AR, W ALLOCATE 8| % 5% ALLOCATEFAIL,

%t GETSTACK #| ALLOCATE i3 , 8481535 00 (A A 4 X % B R (BT & R 06 2 R E &%

%, o
MR 3R B a1%i&(E NULL, W] TERMINATE 5| % 5% EMPIY ,
ﬂ_ﬂﬁﬁﬂ\ﬁﬁ%ﬁ*fE%ﬁE%l)ﬁﬁo ESI AN AT EFRARCEYE
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7 ARG

7.1 A/ HE&EBER

/Uﬁé%ﬁﬁu%ﬂ%%%ﬁﬁﬁ?ﬁﬁﬁkﬁm&moN%¢%E%%%$ﬁﬁ§,ﬁﬁﬂEﬁ
SFRE, BE BRSSO ER SRR B,
- THERT X=fREURTREEEMREEE,

EHHRET, 4480 AEE8HE, ©E5CHILL 4

BERE
MBI K,

Zank SRR

EXHABRET, SRR E—14E, RIFLHE
AL ER A RAURIRESTH . BBR STHE  BOB ST HE IR 48

ERRE « TRk

ERREERRET, EAWHBT (TR WERRISAE
BRI RS T2 ko W R TER T A TR 4 A2 LR
’ GMEBRE S S NS B SM BT £ it R ‘
BRI 4k

GRAY ISR (B CHILL 2R SMIEREE) e T4, Rt G AE 923 i o B bR o Jcd
. XS &, XRIRMEIEZEB PR, — DR —EWHERE. —FBERBEI
REANXHEHRAR T —DXM. T 3003, UFREFASRIHERIRNXE,

ML CHILL X HRJE—NEE . HEREVR—AEE, ARG EIRR— . $ERAE
TR, XWRERNRCEHTREMERIZSE &2 LM — SRR, , ’

7 B BARE T, CHILL 25 55 R XM R Z AL LSRR 45 & BRI AA RS B Bk
BRUHN XA LIRE. SERIER—ASEERTER—NET, HAEMIRSRIIANTERLIE L
RN, MZSEERNMINF RN . 455 REN I EETAE R NI R A 24
&G U R TRIENE S BIEMIIE ., SRS S BREETTUXME TIZE 62 LH Lt
(5EAA R —HRE,

TSRS ATLGES — N AT — A R HJE A, BB %L & A L X PR AR AE .
— LA X AR AR RIS . LA RO RE A HE RS S .

BRI NG G EERHFEES, INENEEMIMANET S, EE ML AEE—-IEE. R,
S LA AN ARG B BREANEE, BERNRENRAGER B FtE, sSHF—
. BFPOARSGE IR, EXHLERET, IERERENESHES —ET.

o B R ER RSN A MR RE — A, HRETRA A IRSR E 5 Bk 0RE
it
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RAERIEERIRS FA G —AD B NBN—A S BE . BOR LR R TR — A5 &
TEEEFZ G BRMEN G ST b BEREE MR TERR A EZ b, FPRIZERRR
 ABRCABIEE RIS . ERIRER -GS BT — A E T N, MR TEE TN T
ISR R 54, BT LA 32 6] 82 7T 1320 14 PO BN BN B 1 2R e . BRI R E A
TEFE TR A 2870 A WS Pl 2% BV T A0 AU 1 0 LA RO SO il L AE RN e b . TEE—I R, BREA
—Ah A TR R B Rtz k.

PR EBT (A A T R A TE, IR B TS SRl i B 4 & 2 AR SR . XA
B IR 25 B IBAE 2R 25 B B SO AR BIR S

Eﬁ%%&%ﬁT¥%%ﬁ%zﬁW~Aﬁﬁ$ﬁW%E%"4§ﬁhGML%ﬁTﬁW%ﬁﬁW,ﬁ
— B A A SO R F LR R AR O RBEE KR F R B R N ERE. RRF
P A8 320 (51 A ST R IE R RO CHILL AR N SRR R, 2R,

TN/ S HEER R, — A SRR — MESAH , ZEANEAN TR N TR — Mg, 5
HTEERE R B RE N E IR M R T R R . SO S MER R T AT IRE, &
TAREME — HAR RN SO AT T . IS AR R IE A0 IE R O A =Mk TARE, BIEEA
THr. YT THRMERTIR. BRTIROESERERE, FEE T -NEEREZHT—EREAZ. EF
THRATHE AR REPAER TIRAEERE P EE] TR, ﬁ%Th%Fﬁi#*ﬁ%ﬁ%ﬁhﬁm
WWRHNLE, ﬁém?hﬁr%i#%mﬁmﬂ%ﬂ%

7.2 e

7.2.1 ik

ZiEeERYT EMEER DSREME R BRI SCEMER. MRS G RS E R T R &
H BRSO Eitsy (5EHARE) —ARME.

4 & HTE CHILL i A AR IR, HEBBEES S ENETP. REERRE A HEAMNERRE
o ARBELR— G RTEN SR AR TR RN TE &1,

7.2.2 UEOIEG BM

GOHEAE TR, XUEER R %L S LR TR SRR M & £ 5 _E 8y SRR IR
BEEEXTHEENTIEE:
- BEN. BR—A CTRIZH XHFREEMEEZLEZ L
iR . FRY A UM ERZ A2 BRI RE W LSRR R
TSR : RAY—ACERMERZE &2 i, XZCHFRE ] L LS 3#AE
TR TFHRE . RRS— AU EFRGE 2 Lo, BE RFMZFEITR#T IR
IRFE: FRY—ADFEMERZG G Z L, BEARFIUFFBOZ 8%
T FRY AU E %S 2 ERF, SR AT R # RANEZSUF TR T AR
1.
FEX B RAMRE . SAEILG SRR X R, BAERSS A LR R R R AR F]
DX B A . EEAHGEE RRIES E XSG ENEYE, MERATUREESNTERRRE
Btk

13 V5I8l{E
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7.3.1 ik

VIRESF A BRA VIRRX S BT . 4 7\ CHILL £2 7 i B AN Ay B S s R s B Ah A
B AN SR ] CHILL A2 P2 28 B3k . Al 20 0 Fl — 11 Rl BT

CHILL AT FIMER FR , BEE S EV AR A EFRR T MR ERAR L6
i 3 BR8] B ST AR 9 S R P AR S RN T TR

7.3.2 5P B
ViREREE TR, XLREERETIRER SIS, FRRERIE AR TR R R & 4.
CHILL 7 SCT V5 [BMEfY T g4 -
. RRZUIFETBEEBIRANS G 2 LU AT DA SE i b2 s 0F . 2R R i
B
BEXH: RRRE-MEREFHTENERTIREBEZ M. ERBEHZBIESRLN
FALSE, HEGHENEREHREE LR,
7.4 BABHABTER

7.4.1 ik

CHILL 72 S T 45 & B TE00 1 18] S TEAE A7 4R 1 A Bkt 4 4 (LN 4 80 (B2 P 0 W o S B3 3

XA REFRETF, -
THEHEWTHITRXLERNBFRET,
Bk
INBEAFTFEALRAR) 1= (D
(& B AT T RAER) (1. 1)
| C<BE&ELSARTAEZFAR) : (1.2
| <37 ) B v Py S8 A2 3R D (1. 3)
| (ERFNHTLZAAR (1. 4
| (R AKAHTAZFRR) (1.5)
N —RARTRAAR) 1= (2
(S BABTARER) ’ (2. 1)
| AT EFREA) (2.2)
| CGEBEASFTAZFER) , (2. 3)
| CHFfR A TAZ 58 D (2. 4
| (BiekWHFTAEFAR) ' (2.5)
| (XAKAHFTAEFRAR) . (2.6)
| (EXKAHTARFRER) (2.7)
INEEAARTHEAFAR) (I= (3
(oW B{TAEFAR (3.1

BERMA: WREEIMAHNBTRETNASTEALKEL$L. FALARLALL, MELAR
REILESR

.6 — B Z. 200 97



.42 BSRALGES

B

(LT AEAFLER) (1= T ' D
ASSOCIATE ( (&% 4) [, (B45#%)D ' : (1. D
(BHELARTRAAR) (1= (2)
ISASSOCIATED ( (4543 7.)) (2. D
(LS LAHE) I= (3)
EEEH) {, (BE5H0) - GD
(Be kB 1= )
(%71 (4. 1)

| (48) _ ‘ » _ , (4. 2)

TBYX : ASSOCIATE BIET —MRREFEMAMEZHHKRNE R . CRHE S FAMBLNFOIENE S,
R RIS A BT A L IR S A BT E A A B 4 R 2 BT B AR E Y 4
EHESAKANEIWATTH/SERE, MXEHRT (D HERX & Mg XHEIHE L

MRS $AMME— S, W ISASSOCIATED 38 2% TRUE, &% FALSE,

B ISR : ISASSOCIATED 872 /718 I 938 & BOOL § i 26 . ASSOCIATE W TR F AR L 6 #
A KR )
ASSOCIATE WEFRF A KIRMR L 6 ¥ iy Kt

BERE. B A BB LI E XL,

HEFRE: MEL L P ACEEET A, b FEMEIE A REFE R EAIR %L N ASSOCIATE
. B|% ¥ ASSOCIATEFAIL,

20.21 ASSOCIATE (file_association, *DSK:RECORDS.DAT”); (1.1)

7.4.3 ESRMHZHHH

B _
(BHBTRSAR) 1= , (D
DISSOCIATE ( (4% 74)) (1. D

BN : DISSOCIATE % 1F X FASNR X B 1 456 AR SE S AL 27, RS e B A S E RS
TEHMESZ LHia 8T, :

TS MRL L $ARDEEMFLE S, N DISSOCIATE 5| % 5% NOTASSOCIATED,

BllF .
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22.38  DISSOCIATE (association); , ' (1.1)

7.4.4 ‘?\,ﬁé\&'fiééﬁﬁx

Bi&: :

SEHBHRATRAER) = - (D
EXISTING ( (%4 %)) | ’ (1. D
|READABLE ( (44 %74)) (1.2
|WRITEABLE ( (4& %)) : v W
|INDEXABLE ( (454 %)) (1. 9
| SBQUENCIBLE ( (454 % 7)) (1.5
|VARIABLE ( (454 % 7)) | C(1.6)

B : EXISTING, READABLE., WRITEABLE., INDEXABLE., SEQUENCIBLE 1 VARIABLE 4y B iR % & 4 # & fF
FHEWEEN. ik, TEH, TRTIRE. RFR T RNEENE.

BAR. 44 A1 4T 24 AR BOOL X,

EFRHE. MRS é\$mﬂ€@aﬁ:ﬁé§€r, T 4% & Btk W8T A2 AR R 51 R A H NOTASSOCIATED

7.4.5 o BBaHK

Bk . ,

MG AHETRAAR) 1= . (D
CREATE ( (4% 74)) (1. D

| DELETE ( (4% A)) (LD

| MODIFY ( (&4 %4> [, (BaEHZD (1. 3)
(Ba A KR = ' ' (2)
(A0 { (BHREH) ' (2.
kit = | (3
({8 (3. D

| (&4 (3. 2)

B : CREATE QI —AZE 3, 5P E M E i 4 é‘%‘—mﬁ)f%n‘éﬁéﬁé‘rzj: WRZARVE T, M8 2RSS
BHEERBREREN TRUE,
DELETE ¥§— A3k % & A TR 455 B 43 BFFR  FEMIBR X AN SO A SR R AR AL W48
SER LS TR R YR BN FALSE, '
MODIFY AT AR MR FH&MAFMIA N ROERG FB: SRZIEXIRAET —1H
B & FAKTRMGEE A B A b P LAY BTAN / SE R B0 USRI LA IR X B850 (fED 19
B (38 FE S SEIRE

MEFH: ﬁﬂ%%é\$7b5f€@ &{Lfi45 4, W CREATE, DELETE Il MODIFY 5| 5% NOTASSOCIATED,

MR B TSR 2 —, W CREATE B|% 5% CREATEFAIL
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1R 45 A BT AERO R 2 TRUE

(THE ) RS,
MR MM TAMEN 22—, W DELETE 5| % 5% DELETEFAIL .

1R B 25 A BB FERUR T2 PALSE;

(LI XA MRS,

5B A8 7 A B R B SEHE FROR AL SOR B AL B U MODIFY 315 5t% MODIFYFAIL, 86
S5 R Y B A S L

BIF

21.39 CREATE (outassoc); (1.1)
21.69 DELETE (curassoc); (1.2)

7.4.6 EijEl$ A6k e

B

(ERARFEAARN 1= (D
MMMW(<%k¥L%( Eo XA, ‘ :
(ERAEX) [, <khi‘«ki&> [, (FhrkzxX)]D (1. D

<%k$m>xﬁ E : (2)
A | 2D

| (XK%ET) (2.2

R AEX) 1= , (3)
(Fik X) (3. D

EEAZA) (I= - )]

(R XD o ’ (4. 1)

(FhAZX) 1= (5

(Rix X) v (5.1

FE X B N T =5 b WIFRF CONNECT T A ERRIRE 1T PBIE X TR B2 F, B Us-
mgﬁmerzmwﬁxﬁfﬁ%%smwmwnmy1wmmMW,MWWMM)ﬁsmwmmm
SAME, LAST),

Wi USAGE & LK) EER B XA R TR ERD — S22 LEE AWM A HRE, MK
WHERE 52 S8 RGOS IR VR e Xt I 6 T 18 B 9 45 & 2 BBy ST AT /B AL

iBM . CONNECT ¥l $ A KRG B TEZICEEL L LAHNMNES LE BENEEGZ LM
. WE—AF, S EREENBLLITR TRUE,
MRAEEAR—DFFEAL,. WHAEELARROFRETRE X TENEL, FUELAEL
#1581 F 8,
' mﬁm&ii%ﬁ%ﬁ&m%%Mﬁ@imﬁﬁ%ﬂﬁi#ZtFﬁﬁﬁw@%m?U*mﬁﬁ
SR IR A Ao ik X538 H READONLY , WiB %S REL IR, MR RN fik A EHE
mmﬂww’ﬂﬁﬁéﬁ&%i%?%@‘m%&mﬁﬁi%ﬁﬁRMMWW&M@&%@%%%%%

BRE, NELHmERE.
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ISR E RV BT B TARE R, BT 2 R 45 & TR T AReVB % U2 TRUE, &N FTER
0 &5 & 89 B PR B89 & Y A5 TRUE,

CONNECT 3t W& T S &2 PRt (EH) &6, MERECHRL— (Rl BXT
ﬁﬂémTh“ﬁ(%M)ExThW%?hﬁﬁkiﬁ%ﬁMﬁ

R F Ak XALHAE FIRST, SCRIGHI 2 E ik X, WERTRBENO, HIZXHBEMLTH—

AMERZ BT

MR B Ak XAERAE SAME, MEARTARHE %O S TR, BIRE0R SR8

fnSR A B Aok XABEAE LAST, WEBEKRTHRWER N, Hf N RREAFNICF AR BIZCHE R

EMNTFRE—MERZE. '

TERERA TG, CONNECT B G 81 TR B T AR Tk T 4rk ik X3
k.

WNE CONNECT AR PRI E TrrikE X, YA TREEN M) BETHR;
c MBEET TrAEKX, WM TREENR:
: BEEKFTHANM () —NUM (1)

H ( FRIEEM A TR FRER TR, Mo Tom FTirkk AFrEENE.

RS E U5 A BT R T B AR T R (BZ R T A TR, Ba R kd A&
i {§ WRITEONLY) , U gt SO N H AR EL Gt S8 T AR R A AR L8105 K MIZ SO P MU B » B CON-
NECT $#:AE 7] RE 8 20 25 3

B THRERXR T AT RRER I T BB A &2 b, B % 5% 52 B A8 S i 152 X AE 3L
BAE,

FEFS B S WERET kA% AR RO AITZ 2R, BRAFRAENCBERIZS S
bR 6] BT |

CONNECT Y448 2 Wy 5[] B8 SC 05 LB BRI R 4L b FALSE, FHARTE 2 A Ak X priE B g iR &
1] BT A i B R EL -

dm

BSR4 BB B S B RHE B R34 P $ A EAE LA £ AR IR,

BASM. MRRET TrkiaX, WKEMAEELANBEALTREETFRER, Trrdd X ERNE
HIK R S IA TR AR R L 54 6% ANHAEA MR XKk,
1% Aok X T i E M RU M5 USAGE J- i I EHEER .
12§ A ik X Frie & E R 28055 WHERE F H KR HEER.

EEG: WRESPARUEIEMES, W CONNECT 5| % 5% NOTASSOCIATED,
R T HMER L —, M CONNECT 5| % 5% CONNECTFAIL .
%manm#rMEﬁmmmw
E LS W TTIREB R FALSE, HAk M 4 ik X (&34 (8 READONLY 5 READWRITE ;
# EWGEE T SRR FALSE, H kM & ik X {534 (H WRITEONLY 3 READWRITE;
EEMLE SRR TR B R FALSE, Hi5EmUI R ETRA FHREN;
1 E M4 S IRFF R B 1L 2 FALSE, HI§Z MUl BITRA FRRERK; -
hﬁ&@i%ﬁﬁSMM,Wﬁﬁﬁ 1o $ AN A RBEEDI NI BTZ B
EME SN TRNEER FALSE, BisEriiR B TEARSEREX, MeN s A EAE
WMWWNM”EREMMWHF
Yo ST MR YR TRUE, HISEMH AL TEEBSERHER, WQMﬁk&%ﬁﬁ
READONLY 8 READWRITE ;
14 52 W VTR BT TARMER, T 42 A A& ik K 23 {H READWRITE ;
T E TR, AEELSEATHNEGARBERIEENTIRATZ I,
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W%ﬁEMW@$mMThﬁKm~Aﬁ@ﬁK EThﬁﬁa%éﬁﬁﬁﬁ@ﬁﬁﬁmxm
B —AE, W] CONNECT 5| % 5% RANGEFAIL,

@%%E%xﬁim%m@ﬂm%ﬁﬁmwhAMHWWkaﬁ%MWW

BlF.

v20_.22 ‘CONNECT (record-_file, file_ association, READWRITE); V - (1.1)
2022  READWRITE, | (3.1)

7.4:7 BipERAGHKSL

1%";% ' :

(B T2 BR) 1= o : €))
DISCONNECT (- (4(3i% % 7)) (1. D

T8 : DISCONNECT ¥t #:3 ¥ AR R #1518 S T N SC AT H i # B 2 B4 & b 37k

m*%# m%m%k$mﬁﬁﬁw@$mﬁﬁﬁﬁ%ﬂ%A%%ZL,MDMHWWTﬁEﬁﬁNML
CONNECTED,

7.4.8  F A B HR

B o _ v
CF P BRENITEARR) 1= ' - ¢))
’ GETASSOCIATION ( {4%3% % 7)) (L. D
|GETUSAGE ( (4534 % 7)) ' , _ (1. 2)
|OUTOFFILE ( (t53& %)) ’ (1. 3)

BN Xl E S AR R B TERTH S A BT S, GETASSOCIATION Ri%5|F{E . i b
Wi 6 B ITERBERED EA S Z L, N GETASSOCIATION 3R3%{H NULL,
GETUSAGE 38 3%% 78 #y 15 [0] S8 ST A i BB YR 1E, B AR5 191 8 58 RUobiE (B) BAE M SOERERY IS,
: )FlIJ GETUSAGE ﬁ%ﬁ READONLY (WRITEONLY ), E Ijﬂjjéj‘fﬁ READWRITE
OUTOFFILE 3R 3% 15 & (V5 [A] B ST B LB M EHﬁn%?F—/\ﬁmvmﬁtﬂ—/\T X
%2 W fEA T4R, W OUTOFFILE ;R %% {8 TRUE, 75NiR%{4 FALSE,

SR . GETASSOCIATION PEBF-F2 %18 Fi 2K & ASSOCIATION 3| Fi2, GETASSOCIATION W72 F 1A
F0 X IR 1% % # LR X it :
OUTOFFILE W72 /718 F #9382 BOOL .12k,
GETUSACE W-F 27 1A AR 28I USAGE T 2K,

ARG MEEE Hﬁlﬁiﬂ$ﬁ$%ﬁié?§§ﬂ%4‘éﬁ%2h, | GETUSAGE #| OUTOFFILE B| & 5% NOTCON-
NECTED, ’

Bl¥F - _
'21. 47 OUTOFFILE (infiles (FALSE)) ~ (1.3)
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7.4.9  BBEHERME

Bk | S
(BRFRBTFEAFAR) 1= : (D
READRECORD ( (5Pl #4) [, (FARAZX)] :

[ (BmEAOD ‘ (1. D
(BiaZAEFARFRAR 1= ’ (2)
WRITERECORD ( (5 M $ 7)) [, (ThkiEX)], (BAZEXD (2. D
(e 1= - (3
(BABRAEA) ' BEERD
(BAREA) 1= | 0
(Rik XD ‘ : (4. D
R MR D EE AR TR, mammmwpm B R X, Rk EREE AT TRERN
‘F#T%uiixﬁ’ﬁT%é%%ime o

FBX ;. T M CHILL 8 5 [ — A S P AE S8, LT WE-F#2 /5 WRITERECORD; ) T A — A LA 4]
CHILL ¥ P ERBEE, &N T MIB-TFFRF READRECORD, % F) % A WA RAILRERX, HHIZ7 F -+
ARG EEFEAN S 2 E, UEMEAREEZRS S LIRS SRR AR T A RS
HREANERBHEERETE. .

TERIEE R B AW, HEER TR, B S SR MIL RS PR E R P ¥ ARE
THRmE=, NERETREYR TR, ST HEEETR:
EETI:=BEEXTIR+MNM () —NUM (O +1
Hof (R P AR TR TSR, T e %TmTﬁﬁki%ﬁMﬁ2@%&%%%TE€%LLﬁ
BAFIMER TRAICTE, WHE TR REE TR,

R

READRECORD 41 p i) — A~ SC 14 R B 3048 %5 44 CHILL 727

S S B A B3 T AR RAE IR SR P, T35 ) 3 A A0 ABHE SO R M B 29 TRUE; B, 30
WEMTEETREEHME, RHANITE, 8P 4L U BHE X4 EEE DY FALSE,

&ﬁ%E%K%%ﬁ*iﬂﬂ@ﬂ%m%ﬁﬂiimw%ﬁf%%EM@X#W&&%E%K
B—EEmNE, NHZEREm e BB E L.

MEAEE T A4, WFFE M ERRES A%mm%%%%éwim,MLLﬁmMﬁ
2 — A Ba AR BT 2 55 R S A IR E A R, R R RIS T AR R T R
Eﬁ%ﬁ%*ﬁﬁﬂﬁiﬁ%ﬁiﬁ,Eﬁﬁﬂﬁﬁﬁﬂﬂﬁ~¢ﬁﬁ$ﬁ,?*ﬁ&ﬁ%xo
- READRECORD 75 b R FhE I T 23R | — A5 FIME , %5 BB 5 | FH R T Bt R E R A~ (TRER 3
SR BT,

WﬁRMMﬂWwW%%F?ﬁ%%~Aﬂ% m%wﬁ$mME&I#EEm§ﬁﬂwﬂmﬁ
NULL Y& Rz B B — 45 R 1% .

SH1E:
FWW%M%WMGmLﬁfﬁ%%*%%Ai#%ﬁﬁ%i%%ﬁ%mh?ﬁ%%%%ﬁﬁ?ﬁ
MRS, FAZERTENE.
ERFERIE, MEZHREFERMEUNTET R ER TR, MR &R TR B AR
RN
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Hi WRITERECORD B #iC %2 B & & X kB HE.

BRSTER: ERMMKWwﬁ$MEM%EMEQSW%wﬂ$mﬁ€% DR, WM R P %4
AR BN, 5 P L EFHE ﬁ%@ﬁ_EM%%?ﬁﬁTm%Wﬂ%ﬁﬁ%ﬁﬁmgﬁﬂk
AL RS0 R

17 F FAMABIERERNE N EEANERLT, CTREHMNBENDITSERE;

T P ¥ AHBFICREL R - M ARSMEA T, TREHNBAEMNHISER;

E7 P ¥ AT REXRE - EFEWESNBELT, EMNREHNSEMEMERE XN

RO HE.
_ IIRALE E A k% A4, M| READRECORD W FRFHAMER M3IHE M mEES, BES
IR, HfsEAt2 LR,

mREE Té%ﬁmﬂ“wwmﬂwW%??Tﬁ%%[ﬁﬁﬁmﬁﬁ%ﬁﬁ%[ﬁﬁ%W%s
7 9] U X S

RESKM: R ELLHMAFIRREN.

PR ARETHRER, WARREHRE Tk X; HMRHF$ALE TR, WuHEE
TArk & A TArkis XA B M ERRLN ST THREXRBEEN.

F bk AT S| R .

# it # AR ERT RiRMR. ,

WRIEET AEL, WMo, HEHALAAEBTICERARTRBIODRER, WAREAMHH
K BME 7 P ¥ ARICREAFM, SNAMLLHERLAEET H P2 ARIERERGEFHE
SRR AFRN XSS R SEOR LS W ENIBESH.
R P ¥ ARFBSCRBEARBRBIERER, WH SRS EBOENILT S5 P % A8
RRAREEN, TULFFE-NET LRICREANERHIESEUER, ©55AEAMHAR
BER. 5 A XRYMEARRXT R 2] A B2 & 06 00 R R E & 1F

BSES: MR LERIAAAER RS R, N5 KR W RANGEFAIL 5, TAGFAIL,
AR P A RYOEEBIRA &2 £, N READRECORD 1 WRITERECORD P31 12 FF i 51 & 57t
# NOTCONNECTED,
RGP AR TERERE - NMEEER, T A A X TR A AT B R E X R R
Z 4, W READRECORD F| WRITERECORD #2518 F 81 & 5 ¥ RANGEFAIL,
WRHATIHILZ—, N READRECORD WIRFR2F 5| &% R % READFAIL .
4 P ¥ A BB L9 {5 2 WRITEONLY ;
5 P A B U R AR BB TRUE, HL 35 19 3 % R T S B Ve i S 4 Y
BFANREE, X AFH AR ER TS RIERK.
WMRHITIMER Z—, N WRITERECORD P #-F12 F 1 FI 5| & 5% WRITEFAIL .
) A R AR5 & READONLY ;
HFMRER, MRATHIEHER TIRMILRE RK.
ISR IR H RANGEFAIL 5, NOTCONNECTED , )& 12 A% 4a1 JB 41 (B4 5 ke i LA R 326 S 18 R Ao
(IEIpA:C P :

Bl
20.24 READRECORD (record.. file, curindex, record_ buffer); (1.1)
'22.25  READRECORD (fileaccess); : (i.1)
20.32 WRITERECORD (record_ file, curindex, record.. buffer); (2.1)
21.61 WRITERECORD (outfile, buffers( flag )); (2.1)
20.24 record.. buffer _ ' {3.1)
21.61 buffers( flag ) - (4.1)

104 FEX.6— BiX Z 200



7.5 XABABHE
7.5.1 4k

SCA S A A A TT RO TE S ) CHILL (H A 3R, T SCAR B A AR 1 S8 BUR [ 35 e
. S 3 B AR TE S A CHILL S N /4t RS > b 52 S, 378 AT SRHE ML 377 91 SC 1R 2 b S92 o 3Rk
PR iEF R BT RE E Y, AT LR A2

G A/ BB B MERIE 4 TRNE SHy) BB, GBS BT LI R IT e
PEH ST ,

rcmm#xmzx¢iﬁﬁ%~A%n,&amifﬁmxxyﬁ%%ﬁﬁﬁMyﬁiﬁmcmm
B ELHIREE R 5 A LW EANE S 2 ERSTERETT.,

SCA L AR VETT LA 7E T 5 CHILL ff b 507, XS E TTRE AL 0 B4 SCAS SR IE R, SO REBRAEE
DA 7E 8 CHILL 855 b S0, X P TR b SR i RN/ IE S B 3%

—JEV 3R » TR ARG — B SC AR B R BE— CHILL {8 , Bl %48 5 4 Mi% SO AR TR A CHILL AR L H
KB T A BT TR R
 AEAAERECAERE BT, @A%Tﬁ@ﬁf%ﬁﬁﬁﬁﬁ§~Ax¢$m

1F CHILL s R XA MM BT, BEITEEELE CAMRYATN, FEERRXARRNE
HFA R, FAEET BN SOA B TT AR 5 B 0 3 R SR I L SO

7.5.2 X KAL¢ Bt

1$@ﬂﬁﬁ$§@ B SRR R A ER SR, BEEXT TR
ThHETH: CHEEEERENIERCRN T —AFH0E. TRETHREAERRA T (0: D, K
L REXAEHER N IARE. Y008 AR, TR FAREAIELY 05
XAERE| . TIEMENXABTHXAERFETHIIHME. EAGEHAREFM, HHM
B A A R CARIE R AR '
SHIEE . T X R S A A TR 1 TR T B . EAAMK REF M, Hf M BIZA
1 R A A AR R

7.5.3 X AKABEBAF

B

(IARFFAEAR) 1= (D
READTEXT ( (X ANHEEAE)) | (.1)
| WRITETEXT ( (L ANHEAER)) _ (1.2

(LANBEEAR) 1= (2)
(AZEA) [, (Fhakd o], :
HXEA [, INER)] (2. D

(XAREA) 1= , (3
(XL A%A) _ (3.1
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(3.2)

| (FH$Ea)
| (FHPEEX) (3.3
(FBXEAL) 1= , ')
(Fi 8 £xX) (4. D
N R) 1= (5)
INBEELE) { (INBAAE)" 5.1
N EAE)Y 1= (6)
EE ) _ 6.1
| (AT A) (6. 2)
(RAEA) 1= v , ' ')
(B LA (7. D
| (34> (7. 2)
EEA) 1= (8)
(B#HAEX) ' 8. 1
| (¥ AZEX) (8. 2)
HEE: MENBAAER—ANHG, WERERE-XH, BRTERIEZALAALEBBENLAT
AMATREE A,

YB3 : READTEXT Xt H X A E AR R IR ICR LU SIS X T A Z WL, RERN/ B
CATRE) PR —EE, EATHA BIRMEA N s A FHRNTE, BIRERFSEIEN kA P58 0K
7 A8 JWRITETEXT 5 AR BT BAE RS HATREAN /K 1.

MRXAEARTHELART A $ A XX, NILHERNGIEGE, E%%ﬁ%%%%ﬁ%ﬁ
SEBR FARARR1E READTEXT PE8F72 5 V8 A R 15 AT Bl Rl iy — 85T, E sk 0. XA Tt
RATFHELIAHTHEARXRTHNERS, MXEKEXRLBRE.

N R ITTE AR

EEAFMEAE A, B

THAGRH TR 45 T A

BRBTEABRENEE

1 X T ARG L FEA X 24 $HHR (BT 5. 475,

ERA XN BT RFEAOSRGTHE, NERGBEREEXEARRORIAEHE (&
W75 4%5) MINk A, %%&ﬂ%ﬂAﬁixiﬁﬁim% HEREUAN T & B 1 -
a. 5 XX K. :

# READTEXT 1, XARRATI FARALE M O&— M, S 5 XX AT GBI %,
7E WRITETEXT 1, i X X A {5300 B E R A AR HIE R M FBE T — £ %0 (4 X%
P, BB T — 545 X XA TG Y B EARSH B EN B AL,
b. 4 XL .

WA XRANECEELET, WESH TS+, HHERORAL NI RESHEL
B T HR B E A,

TR KRR X 4295, W T A — R0 R 40 5 425, TN i A RELE
— ANk, RS AT, B eI AR R T B RS THEE (BT, 5. 595) JR
ﬁﬁﬁ&%%ﬁﬁ%ﬁk&ﬁ%,Mﬁ%%%xﬁiii%&%%ﬁjk&&ﬁﬁ%ﬁ&ﬁ%%%ﬁ
A INEE, WRREEIETOA kA (BI7. 5. 6817, 5. 79,

MR A X AR T &I 42 95 AR T EY, MM kA FIGE —ME, THERERKSEEE
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TN EESH.
WMRZAXLARFET2E, WEREAREHEIENE,
L EREH Kz 6 PrE@ay BR BAer, A& X4 s,
BN h A A EEN B AP HABHRFEBEEN.

BEEE: m%iifi%$ﬁ$¥m,Uﬁﬁf%ﬁ%~A£ﬁ$ﬁf
MBEXATAFRIALL, REXATARIALL, HEFERREE FRER, WRE
HTHRAZK, MELAT AR A4, BHIGRIFERXEA TIRER, ML FHHE Tk x X, H
Thﬁai%ﬁ%ﬁ%%ﬁﬁ%iﬁ?hﬁﬁ%ﬁﬁm
mmmmwﬁ%%&?ﬁ%ﬂ%xﬁzmzﬁ% AHIT.
Bl A& AR E S ¥ ANAETS AN, '

BEEM: LA TIENN S K TEXTFAIL 3%

B A X AL B E R # X a4l $ ARG EAT R |
REH DT 0 RATXAKEMNEREL R T 3
FERBEYE, DAL KXEHEMER, ENBAMREAMNT; INEACEREFUAELAL
FAH, EAKEHELATELHHEEAHTENLETL; K '
BE PN hEE, HXREARRE—DMIKEL; B
fMMMEHWﬁ§~¢%Ki$,Hi*ﬁiﬁi%?ﬁﬁ%%$@ﬁ~¢5ﬁ%&ii%
ek iy B AR B 58 .
m%hﬁT%AAmf%m%,HEETEEXMEH—Amk%ﬁ U7 ££51 & % READRECORD

F1 WRITERECORD Py ¥ T2 FF 1 I i L FE— R %

3=

BI¥ , |
26. 18 WRITETEXT (output, “%B%/”, 10) (1. 2)

7.5.4  AXIEH$

Bk |
(B XEEHE) 1= (D
[ (X A)] { XEW [ XA (1. D
<%ii$>u= (2)
{ <3F—'563\ MY | (E9F)) (2. D
(GEH%5) 1= (3)
% % : (3. D
e XA 1= ‘ )
% [(ZEBRF] HXLE) ‘ | (4. 1)
(FHBAF) 1= (5)
{ (EFT . (5.1
(ALK (1= (6)
(# X 4 iE) 6. 1)
| (FiEF4EiE) (6. 2)
(e X4E) 1= ' ¢P)
(FEHE [%.] ' (7. 1)
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(BEHa) 1= ‘ (8

(¥ 4a15) ' (8. 1)

| (BiEHiE) (8. 2)

| {N%4E) ‘ (8.3)
(55 .= ' (9
(X EEH S (9. 1)

ERAAXLNEFE—AATRERAS A £ Z RO FRHLE TS XA AR ZRAHEK
EHF BT ) TRTLE-MEXaE, ERTRI a3, JESBER ATEAX
XARBFEREFSFER (%), ELAERHR (%%,

BN A X4 S R EEMEMINTIERXUREREROIERATHEER D A X EHEHELX
A IR R LT LA A X XA R RBAER AT B B34, TiAe X %R CHILL {5494
RR A X A2 & RIVFXT XARICRIEAT Gn B 505 ] STPR A AR,

BEELR TG EWEXLRNESENM AL X LAHERRERN, HFE 8 LPE
AL &%t X415, HXMEXLAEIANITRE LB TSR EMESE. £ 4 8720, et
B AR %D EWF “%D1%D4%De”, -

Bz BFHHIAMmEFRTERHEZRER.

BETERTHEREAMTE T2 2NN X3S IRRIEESE LR T, WA NEREEE

B .
26. 20 size=%C%/ (1. D
7.5.5 ##
BE. _ ‘
(B thigiE) 1= (1)
(Bierd) { (B [ WBETAE] (1. D
(kD) 1= . t (2)
BlO|H|C ) (2.1
(IR ) 1= o (3)
L|E|P (F i) | (3.1
(BEFTRE) 1= - )

{ (EFH |V (4.1
SHiER. HAREREER AN S RE 5B LN E T EENOM 25 TR 1 H5a 5005 08,

{ESL . READTEXT J3-FR2F U0 AR R BE Rl — A RS FhANER R A9 S22 36 — 4> CHILL {, T
WRITETEXT #RF12 J7 18 F3 P B % 45 2 B8 58 A0S 11 28 46k . 4% He 250 3 ] 4% e PR R A — R 9 IR S 0 A9 T 26
FEIMXT 7, i d A A R F T E R BRAEHA T,

XN RRZ—A 8, HAC BE W PR TR i A0 (H . 1% 52 T BB & RR 1% CHILL B fr 0 7
B EB/NTFHENE CHERRATS) SATTREFSENKE TEEKRXTE).
TERE AT, AR E 4 e 2 % X PR FRRAEE R, NEBRTHRALEF i H XKIDR
HEESHFAXFICRABTARRENERER PR —4 S, EXWT: .
TE READTEXT 1. IR FHEERTR, NRIEX FE R LR AEB EFTAERFET R, YiEF
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HRERFAEN, EERNERFHURRNIEN BEE—L, HF LR IMERE MR N
INF 0, T FAFHH 5 F T AR L 145 9 AR B9 SR 7 5
T WRITETEXT o . 0 AR RSN R FR 00 K S F BUNF BB MRS XS Fr B RAEIRA )7 W 2 5
AN FFEMS MR EERARGEITR, WENEENERTR; S0, ZBa#l mRiEs
A X5, MR Z NI TR, BENREA LM FR) HMRIEE T BRI H E, N
BEERASA W7 3R Co) BB RTEMBINRE R L0, mRFES (—) AYiE,
WEEZH S EN
fEH BT, WETIEK. '
£ READTEXT & . MRAEFEHEFLFH, MBS FEERTFH, BERE—FPABFA S, R
BRI A PR RSN R 2 1R N SERR T ARAL TR R 09 B B AR e, EE R A £
R TR T 8 H TR B L R LA 2 B IR A (P84 5 A7 T I E X
FE WRITETEXT & ; ¥ i #3001 125 49 88 A SEBR T 4R TT 46 A4l A XA B
£ WRITETEXT 1, {EANRF R R ERFIXARR P I A% 18 1% B0 PR E TR RIS AL
B, ZERTARE DMK T ATHN AR, BXRRERE NN TERTRS &) XhRRE
DX ] P B B R fH
MR AT ERMEFARNY, NEREEN.BEKFRATENRRE TUNEETEN.
CIRTEER0, NS s, BUREREERAKE.
MR/ AR A G B AT, TUARYE # He PR A R BUE LAY 1R
£ READTEXT *ft, By 4383 R 2 Tl £F 3t 2 % A g2 R AR MM R R .
FE WRITETEXT 1, 1B {IMIERRZ THEHEAM WEXE@%B%%%%T, Hf M E'fﬁ}"{)\;
PP AT M B M 2 M,

D
BEHEBUBANFERYEXRRIBTENLT T H#%5.
B: ZHEHIERIR

0: NHIFER;

H: +R#EMRR;

C. Wi, FISKAGH CHILL (HAYERE INIER, XBR FARBHEIRGENESX LT,
AR R BUR T 4% e B RN AR P He A (E A AR =

FEHR T

FERR R R R N B TR B S T T A% et

L. EXF. MBERFESRREY, NEETRAXFIEE hBR TR E SRR

B % ARIT . 7E WRITETEXT o, 3688 T W 1575 o 0 SRR 45 W2 BR S 4 » MU ST BT T B L TE READ-
TEXT 8% B HAE R T, %R & 7 R AR 5 |

P FERTEEIR B 2 S B A R AR R B P N TR R B R TE
READTEXT &, #5ik B gk, MSMRER P 25 IS M HT OKFHIEM) shby
Yy R AR R, BBk T M R BT S, 2SM S HT Bl A — 1747

MR
- CHILL fH {9 4R R R & LI T -
a. ﬁ
HOMUE TR B R 0 AR R R SO B — A BB AT, iTE A SIS 870s B
mMBTRAE, WHTEH 5 SMS (75) E READTEXT &, BEFIRINS QES) M50,
AR A% A B, O, CFll H #%58 O EFHHHRR . WHE TR RO F UL
B 12 3 i 3% S A9 AR LB
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b, AR |
FiRMETERNE RBERR N R £ 25 %, T2 5JE TRUE 1 FALSE (BKE (N TRUE) TR
&%(mww)m%?*%%ﬁﬁﬁﬁ$%?$ﬂmm%T),mﬁﬁ%%ﬁac

c. Fi
%ﬁﬁﬁﬂ%ﬁﬁ%rﬁﬁFﬂIM$qFﬁﬁm%ﬁﬁo

¥
P

%Amtﬁrﬂﬁhw%rﬁﬁ$%%$ﬁwﬁiz?$%W%Aﬁﬁmxm%A$Eﬁ
E@%%&&C ' \

E

G*)l'-

ﬁ@ﬁﬁﬁﬁﬁf%ﬁﬁﬁﬁﬂ%%ﬁ BRI, AUt A TEER A E L ENRRA R
THZGEEERAE XMIERROES.
YT
%ﬁ%ﬁﬁﬁ%tﬁ%%%&ﬁ%L%?ﬁ%iﬂmmmmﬁﬁL%Eﬁﬁgﬁmﬂﬂﬂ
TEXT i, MPRFHER—DERS, W LERSERE; BN, ZFFTEE-1TKE, HLE
HeERE. BTIMERE, WI$£%(M%H)T*hThL&ﬁ%Z§A$ﬁTﬁ ;40
LEAHNFHF I NTERAERSC,
g =¥ .
DA IR B BR R N B B . R P E A BN S AT S E A
B HAERE . ATRBIE FI 4 %48 C,

HEMR: 2ERARAEE, ERMERTNSKFIEENE GHEENEETATS) REAN K ATE
MEFREBIE IR B ATIE).

ﬂJ*%#F LB TIMER 2 —Bt, 5K F% TEXTFAIL,

*  TE READTEXT 1, (EBZHBTHAFZFUE, LE) XFBRAEE FTRAFEREE W
TH B, BIERBMAR N LETELE AR E XHEZ — AR R X EIE Y4 ER
THRETEFREMNABAXRICR P EEEAEEHINEERER); K .
JTWWMWW*,T%M*h?hkﬁ#ﬁi*ﬂ%%A—A$ﬁ %R YEEE A
WIS ERR; B
FE READTEXT 1, B3| — M H %S, AN B AP U TEAR— BT, SR ECR—AET,
EEMAEXEE RiEMR; =
BE - EMRETE, BN APHNMNE AL EREREBEERSHME/NTF 0,

ES

26.21 CL6
7.5.6 3%
Bk
(BpiEit) 1= : : @)
(BEm) [ (BiETA)] i (1. 1
(B .= (2)
X| () T | 2.1

SHiEE. ﬁﬂ%%#ﬂ%T%T MHAR LB E T ANSERERINEET VIR ET AN GBS
Y iR, BN A H IR E HO0R 4278 T A %5250 5 HigE.
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B : AIEFEXT TIIHEIEE:
: B BABBEEER LS ERELT
>, WA . WERTERAABEERAZMIE;
<. MEB . WEETHRNESEERAZAME
EWMMMquW%iﬁTﬁﬁ%ﬂ%AkTiﬁﬁF%ﬁﬁJNENA*%?ﬁﬁ&M$ﬁ
WEIXAERZ L, bV EZIETES () LhEEZE . ZERERENN TERTERS
B R AR

S B TIMERZ —m 5% RE TEXTFAIL.
- ERTFHEEBIEMNNT SRR TFXRRENAE; =
FE READTEXT 1, SRR PR B A RN KT ERKENME; =
fE READTEXT W, BIRTEE T % #43 X, M%TI$E§¢*hThLT$%E*F%/ZA“%
'ﬁm%m¥ﬁ%?)ﬁ&M$

BlF -
26.22 X . (6.1

7.5.7 N/H¥E#H

BA:
(Nh4iE) = (D
ANB A (.
(N 1= : (2

/=141 = (2. D

B N/ BT GY% =48 TRIEMN/ L RE. BTN XARIT R 5k I e 26 7
READTEXT v, i N/ E b T BLA RIRE RO Ve, DURE M SO it T —AME 3t , #E WRITETEXT ot
M3 AR R RAL S S B MR R AR L A AR RGOSR EREL T
PSR, BE—AXRERNE A FHRITHESE A RS AT ELE QR AER
R ERIXRIERZ EHEALFEE.

FIRTHEEXAELHF] . FHTE (@, g, 2 2 ERHMZEEEHATLEMMLE, FANFIRNE
HAREEEOF G EIRFRS, M7 AR ERE BTN LRSS :
nl (w): ERATHBH w7, BAETFETHTE GNER O, G+w) MODp, =+ G+w) /
P, HAp BEITHITEO.
np (w): E%ﬁT%ﬂwﬁ,ﬂu?ﬁﬁMﬁﬁ(%uﬁ%(mO,HWD
AEFERMET THN/BER DG
/[ F—AHE®E . ZRIEEBEITEAET — ﬁ(m(D,ﬂmﬂ%,m(M)
+: T . ZICFEITEHET—JHTE (p (1D, fTELCE, nl (0));
C— MEMT . ZIDEBITEIEMET GTENESE, nl (00);
2. BR ;. ZEFBITHET L IAREEAEZTHTRE ™l (D, ITEHHER);
e UTED . RPUTEATIEERESR GTEHER);
=, HEFE . WMEFEETMLE, W T —MIEREME B E Xy T — TR GX
JE T ZE3TENZIL R Z AT TR B AL OB, (HABUTEMA /K1,
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ﬁnT%ﬁE)\/m%ﬁ ,

£ READTEXT #, 38 SCHN[E 4T T —A~ READRECORD (A, I, R), Hot A R45E # X A % LHT%
[BFH8IT, I BTAAAEX QIRFEME), RERIXKFICR I EERBETRZE, TR THEK
BEN0, HEGKRE®HENTEEMEHENERE;

£ WRITETEXT ", Hi& SCANE AT T — A~ WRITERECORD (A, 1, B), Hi A RIEEH LA L AH
BEITRIT, T BT ik ik X (MRELEMNTE R B RIXKILR . S5ZE XM EME DR EE,
WMRIZIBEFRTHIERERRZ BN, MXRICRB BT HRRAL T SHRFES, BHZRE
BUEEEABREREZMEENXARRE EEREZRZE, ERFHRMERREREE X0,

BlF ,
26. 21 » (L.1)

7.5.8 X K$L AR

BA:

(RXARFTEFARA) (1= €))
GETTEXTRECORD ( (X A% 7)) _ (1. 1)
|GETTEXTINDEX ( (X K% 7)) (1.2)
|GETTEXTACCESS ( (% K ¥ A.)) (1. 3)
|BOLN ( (LA $A) (1. 4)

(EXAARBTAEAFRAR) (1= (2)
SETTEXTRECORD ( (XA #7), (FH$ %)) 2.0
| SETTEXTINDEX ( (X A¥74), (¥ AiEKX)) (2.2)
| SETTEXTACCESS ( (X A% 7), (HF%A)) (2.3)

18X : GETTEXTRECORD &% 3 A ¥ A4 X AIERS| .

GETTEXTINDEX iR 3% 3. A % 7. i SEb F 47
GETTEXTACCESS 1R 34 3. A % L85 .
MREXFBRPRAESHFEHTA, ENNRLR TS TERRE), N BOLN {£3% TRUE,
SETTEXTRECORD Y —A 34 1 5 /% $ 3 A& 49 BT 3 AT A LA ¥ A0 CARITRS | B,
SETTEXTINDEX &5 WRITETEXT Py F51% 4% 426 RAMEMIE X, HNGIHDRET, 25 %4 5

EHE Sk s X ERME R, Hik%88E R AL LR ROIRITRZ FImiy.
SETTEXTACCESS Y§—A-%t t 17 1 A &8 0 B TERY 3R EAEN LA $ A B A3 A,

BSMER: GETTEXTRECORD W T2 /R MM AIRE M 512, H M BRI A L AMIKIDRER,
GETTEXTINDEX P FREF IR A0y INT S 3%,
GETTEXTACCESS W3 FRF MR MBI, ﬁ¢M%x$$mmﬁmmt
EOLN W¥#-F2 57 V8 F #9352 BooL | it 2k,
GETTEXTRECORD I GETTEXTACCESS P35 F 2 5 H 45 & Y S A 2 4 LA 48 i K S

B %M. SETTEXTRECORD 15 % $ % A TEHIM AL 5 3 A % A XARIEREA LIREEH.
SETTEXTACCESS #135 %) % A AF TR 5 A % 4 W iBE = RiRAEN .
SETTEXTRECORD i} SETTEXTACCESS N H) % A T 5 X A % A BA I F B9 K.

A& MR SETTEXTINDEX f) # # & s XA TLERE —N/DNT 0 KRR TF XA L AR RENE, U3
% 5 TEXTFAIL,
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BlF - ‘
26. 23 GETTEXTINDEX (output) ’ ' (1. 2)
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8 FRELE

8.1 #id

FEALRIETE MR, WA EAAETELYREAT, AR E R, B
FIEXMRHE . DEBREMBDEE MR R—EE LT . PITSIRDET S RAETH
.

L—AREREIKE, LB, BRTRAGENLERF IS ENRIEENE. |

SR AL BRI E WM. AR A BT E RS R IR R (RIS AT AR R R A
BL) » T LSS R L 5 B R 6 S A 40 FR PR LA R L R B R T A R BT —
AR, ERAFMBENAREF, Wi%RFRERNY.

LA SIEFEDRPIIE AL B FEE, BORARG IR RREN, RIIEEE L

B B B O A R AL |

8.7 4IEIER

B
(EAZ/)Y 1= , _ €))
ON { (HF4m®%#EH))* [ELSE (#4154 4 )] END : (1. D
(FHELELEBER) 1= (2)

C(RFE): (atkisa k) (2. D
RN IRARYE 8.3 WHIE N, EAMMEBRFRAT R EMAEMAIERE, WY EIR% EENX
RERF R ERFHRANFFAZEBE TP FFANRET E, WS ZRF 422855
HIEtEE ) & BN, ZABERBRFNIEE T ELSE, 13 \IR7E ELSE S A %) 435 4 & .
%ﬂﬁ%ﬁ%%ﬁ%@ﬁ%%%ﬁ,ﬁ%&ﬁﬁ%&%%ﬁ%&ﬁ&%%&&%&%io
MERN: T RELANNIIAERFRAFHANTERE L FULHRARM.

BESRM: MRHAANLZEZANEEHEADEE DA, EHNEEEREREEL, NE|IER% SPACE

FAIL
BIF
1047 ON
(ALLOCATEFAIL): CAUSE overflow;
END : (1.1)

8.3 &IEFEFEIIRZ!

MRS A SEE A SIX IR D 4 BLRH E 6, %R Lt FA B A AR AR, B
PATZAL BT F RN E R R HEEA R, SOERE ER BT RV & . R RIETE B A
SRER, MIZARF '
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‘H&ﬁmﬁimﬂAiﬁ%%@ﬁZﬁDﬁﬁ{Tu%*ﬁ%Tﬂ$iEWTAﬁDLmkﬁﬂA%
EHFRE ERTRIGENLCHERER, BEHE FEILENHEMNA.
MFARDWE, MTHELTRAEREATENREHAENLERT,

1.

CHRARD EMMT - EEFREARD FETT —MLERF, HXLERFAHRED
CRERPRINT ERZAERFIEYWT ELSE, NIZAERFREXT ENAESHNLERT;
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BIERATFHA T ERLX, EREE N ZTBLAFHEEIBHNHILELIL., G

&@?Wﬁ?ﬂ@ﬁ,bM%mﬁkﬁaxEx% : '
ERAFSHHAR, XESHRBEHHAAPHIANELLLREXH, FM8E MK
K] RER IS BB A 5
EAERAERHA. SRHAH MR ENERBEAN;
EEA-NTRAIZTHRELATFE, SEAFHRERFTAPRIAMITEZFE;

- ERABEAM., mEEETEMKE, WRTEZE A K GENERAL, SIMPLE, if 2 INLINE%%E

BB AEE RN, ERNSNEREAN; TN, B EIE G B il R
By, MRZEIELFRIERA KN E ), TSR AR, '

TEASAM. MEHE T RECURSIVE, NAMESITN, B0 kil e XA E 4 E1sE hid
VIR ARY . AT, WMRZETELFNEAMEEZREBEAN, SZIEB4FEGRY ESL
11. 2. 199), JUFEYIMERIEB YT
4 AR 4 S PO 5 AR Wﬁb%~AﬁﬁL&@%%@ﬁa&@$W€MT
o o R AR K
PROC ( [ (k%%)D [ (ERHEM)]
L [EXCEPTIONS ( (%% %))] [RECURSIVE]

CHA EREYD M (BRFR) MRAEMIE SHER CPEEMHN TR, T (&R
B A AN EBEIRE CREEY) ARMTFR, (KAL) ZEHESHH. '
HAMNHEFEN LA PHAHKBRLAARE LOC BT, HZMAMEX R EREAFENIZ XK HEALE

xmz%%—Aix%¥m%b%*@%umﬁﬁAMM%?%~A¥E%H%?Eﬁﬁﬁ$x
zﬁiix%n@%ﬁ%—mmm

%*%# m%—¢ﬂh%Eﬁmm(ﬂLM22m,MEﬁfEXT%&%GWHML v
#X.6— @i Z. 200 125



ME—AERAFRIERE (3011 2.1%), WHIERE UE A E GERERAL, R34 % RE-
CURSIVE, , ' ‘
R4 33 72 /2 CERASBEIR] At 45 & INLINE F1 RECURSIVE,
MBEEANGRLLEIRTERT GLLF %, WKHL LTS UM G425 XETHAY L b
R4 F R,
173 % 2 3,5 5% 4 BT RS I T LOC B, L BOMER A B B SRR .
¥ R PRBI T LU TR .

B

1.4 add: :
PROC (ij INT) RETURNS (INT) EXCEPTIONS (OVERFLOW)

RESULT i+j; ‘
END add; | . S (L)

10.5 HIEFNX

B _
(HAEXXEH) 1= ' ' o (D
(EXHEI) . (HAEZ S -
[ map] [ (B¥Ees$)]; | (1.1
(BEEZX) Ii= (2)
PROCESS ( [ (M4 %&)]D; (#44%) END; (2. D

B BREGERELT —ATRRSEI T 00— BIME, 7087 N R ER A AT B 3 Frs 4R 5
SHE#BHENGT SGLET -,

RREMER: R EGPHI R ERELT —MHIELF.
HERR 2 TR T dhy He A SO R
ERAE-ITSHHAER, ﬁ*ﬁi/\*ﬁlﬁﬂﬂﬂaﬁ/k%«P\]tHBJEEMHT“k&m“ﬂmX 81
B KT REH B S BURTEA AL

%%*¥1¢ MEFEARALEXEONIEET ML LF EMIE, )\Jbﬂﬁﬁ'ﬁs&ﬁ iiﬁﬁﬁﬂ’\]ix'&ﬁ%ﬂﬁ
NG
A2 R E ) RREBOE KIS, &Tﬁb%ﬁﬁlﬂ%’c@E’J%ﬁ’l\?nﬂiﬁxﬁ)&ﬂﬁﬁ*ﬂf?@@ (ZM.10. 8
).
& AWJ%B%%&E BB INOUT 5, OUT,
ﬂéff/kil’ﬂ%/‘?f/kﬂﬁkﬁmﬂﬂ 15 T LOC B, %4 # LA V\]E’Jﬁ‘ﬁﬁ‘ﬁﬁﬁ-ﬁﬂﬂﬁ'&ﬁ

BIF ,
‘14.13 PROCESS ();

wait:

PROC (x INT),
/*some wait actionx/

END wait;

DO FOR EVER;
wait(10 /* seconds */ );
CONTINUE operator_is_ready;

oD; .

END . o _ o (2.1)
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10.6 4R

Bk
() 1= (D
[(ETFxx&)] [ CeRXdi:]
MODULE [BODY] (#3:4k) END
[ L] [ (HLLF%)]; (1. 1)
| (GRAZHER) (1. 2)

'EX:ﬁm%—¢ﬂ%ﬁﬁ5%ﬁ%ﬁ%xmﬁ%&%yﬁﬂ%%ﬁ%?%%ﬂﬂ@%%ﬁ,EEK%%E
AR BT AT,
X FHEEA ] W4 NAEL2. 29544

BEEPERT: 483 A X LT —MERAEE, RN T —MFB 2T %L THA % GEHM
H—AMik, B EBERAEA M LT X AME X AL EHRFED.
Y HAY Y — Mg E T EA LT AR, BERRNHRTFRE.
Y HAL M — A 335 58 T (kG BODY B, %48 32— LH R,

S %ﬁ m%wAﬁ&M%%#%Tﬁiz$$ MEM@E%E?%%EX&&%E%EE%@?%F

m;:

' 7.48 MODULE
SEIZE convert;
DCL n INT INIT := 1979;
DCL rn CHARS (20) INIT := (20)’’;

- GRANT n,rn;
convert(); .
ASSERT rn = ”MDCC'CCLXXVIIII”//(G)’ % :
END , (1.1)
0.7 Xi
) 1§5£ e ‘ ‘
(RZ) i= : ' , (D

[(ETFx&] [ (exXgn ]

REGION [BODY] (X 3 4k) END ,

[mapR] [ (BELeF$)]; ' (LD
| GZAZHAR) , (1.2)

EK:Eﬁ%ﬁﬁ%#ﬁﬂﬁ%ﬁTEﬁﬁﬁEﬁEﬁW%%%%E%ﬁﬁﬁ%%%ﬁ(?%%ﬂﬁhz
S AR [F] 4 1 77 2 52 S 8 B i 44 T80 7T LA

BSMR: D&EPE’J&X&H:%EXT—AD'E%$ EWAEZR % (@ﬁ%}u&!—*"ﬁﬁi ED%%ﬁ‘I‘“&’ﬁE’J
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iTxﬁﬁax&ﬁazF%ﬁrEi)
CHEE R RS BT R £ F &R, ﬁr:&i%ﬁ}ij%ﬁ?;zﬁﬁ
%E1X%~¢Bi&#‘é%ﬂ£ﬁﬂ@ BODY i, %R &R A— :&ﬂ[ﬁie

ﬁuﬁﬁ:m%~¢zam%%¢ ETRELT S, Mﬁmiz%$zﬁ%ﬁE&%%L% max&ﬁ
LY 4 AR ' _
KSR — BN B INE R E XA, |
R BiEHE LR E A2 BB AS AR R . o : S

BF. D13 1~13. 28
10.8 &R

i§;£ . : ‘ : ’
(BF) 1= : (D
L) | RIS | (RED | GRARHOM - (1. 1)

EX. iF%J?‘lil—%ﬁﬂ%}t@%ﬁﬁﬂ’ﬂ%%Ei&ﬁ%)‘(@@%ﬁﬂ%ﬁziﬁéﬁﬁio v v
BAFHIM S, CHILL B2 X4 F (B RHF C. 2) MEIE X W FRFZFU KL E LR
AL FHANRERBRBN BSNEERRE LM AR X P E X AR TN AT RN 12. 297

109 FESENEEN

BT B RRAE FLRR PP I AETE RS R — B PR AR

FTERE 1t B SAAT GETSTACK 3, ALLOCATE P332 75 8 F QI .

AE— AN B T I A0 56 B0 T A 7 SR o B 7E V00 R PR B A E 4 R R BT VAL 3 7R
P B R B BT k289 ) A A 7 R A4 STATIC, 7 —MASEA T3 [ P 58 B ) 88 5T 0 A P R A 4R 2
AL B 55 1 U6 FEL 40 R PR P D B B BT Y AR A — A . LRI A R 1tk STATIC By 850 0 A 7 5 T
TR /R R 2 SR T SK I AL W R L TE M0 A AF BN R o SRR 3, AR ¥ STATIC B 5T 0]
CTE. RSN ARG BV S AR RS R R SR SR RO o B R SRR XL
B, WMTFHRAGEESMETS, JFE— 8T, -

% GETSTACK WHSFRF HA M B a2 AL LN, @3 T GETSTACK PR 2 7 R A AT A R
B BT A A TE TR 45 R | |

S HAT ALLOCATE Py F72 FF A FA QI 00 B TR AR TP 1A T ALLOCATE R %, KT S¥TH
ALAAERLLE (T CHILL 27735 2 S FRBL TR 6 B R FIIAL, BIIESI At B A B3 Bl
E3RITT TERMINATE PR FREFIA '

Fr 9 TE 45 0 7 €1 R ) B ST R T A AR MR I T R B B R R
AR RN R E X ERAEN T,

BAMRE. L HY—ANETEWEE FH&MEZ —m A8 X% AR, Sk Fo3: oF
<R ALT, HULWEYE STATIC, SHE XAHIFREM RINZHEE LW BETFRE _
cEAFREA, HAME L AERBEN, FH, B4 LEMAEAEHE LEEEN, ﬁ/ Sk
AEMAXIESE;
HuAk, HANE L L AEHEN, E_?E‘XHEE/J%&L.—E\ B
s HumK, EWH@M$L%§*E’J FH, BAKEWNTAEZN LA ZESE, E4ENTAE
‘ Fe A XD BBHE;
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s AR, HAL #Him%ﬁ'éﬁﬂ’]
$.7u$%_4& HAhRM$ALRBEN.

10.10  SHREFRIHEN

| BSREFRIH AT R A — SR CHILL BRI SR GRS RRANES, X
PR S IE BB (£ L 10.10.199). CHILL 2 X 52466 CHILL L HRAHIIA XY, 53479
FERERFRNEN (D BRAT I BNRFEX.

10.10.1  iEARAE

8% o ) o

GZAZERK) = ' : @))
[ (2 25F%).] REMOTE (BRI ER); (1. D
GEERT) 1= ' ' (2)
[ (M % % F %).] SPEC REMOTE <7fz}%-3k7h‘£4¢), : (2. 1)
<1<1.7FL.L’F5:> D= v | o | (3

CONTEXT REMOTE (4% A3k 4% % 4 ) o
[ ¢(EFX4)] FOR 3. D
(LFXH3) 1= ' ' : )
CONTEXT MODULE REMOTE (4% A 3k4x 2 45); : ' (4.1
(RABIRER) 1= (5
(FHEF@ME) (5. D)
| (EX3IRALF (5.2)

| (&) - 5.3

SHiE%: ErEk:
' CONTEXT MODULE REMOTE <:fz/%3k#r £ )
BRI REN S 0B
CONTEXT REMOTE (# 5347 % ) FOR
MODULE SEIZE ALL; END; -

EE. XHEERETAN, BATRME0R.

B ZARARk, ZAZLN. iéii,l-_‘l-‘i%ﬂiTiﬁ&%?ﬂﬁf?%ﬁEiﬁiﬁ—zﬂ (BANEBRRE) 3
 BHFE. *
Y U*REXMﬁﬁﬁﬁﬁﬁdmLﬁﬁﬁEIZ%ﬁ,EX%T 4
MBEZALR RAFEFRS, NXBRERFIE b N RT N W%E%hﬁLE&%
m%Vﬁﬁaﬁ*ﬁ%$ﬁ$+@ﬁ W% 5 4% € 5 @46 A F 2RV 1 ERFE, ,
MR/ RFEFRELTALF, MU*ﬂEXMﬁT%ﬁﬁﬁixﬂmz+,ﬁﬁﬂ%Té_
A R IR E . -
Wik A2 AL A IR A2 U R R E%ﬁ&&&ﬁi ﬁﬁ%%dﬂLEiﬁfﬁﬁﬁﬁ HiER
 BARREELAEERMERESN.
Wi LT LMBFSHTIFEWELRORFSN, PEEEFFHES M ER LT ARE
A2 - 3ehs & A TSI A CHILL IE SCREFHB S, H 442 A 3kar & A FS M LT AN LT X B
F-ﬁ&ﬂ?¢%ﬁﬁM@&iTX¢MLTX%EMﬂﬁALﬁGmLEjfrﬁ
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It A AL AT A T A AR AR ) — Bt CHILL 2R IE S S, MR ALAL A 5
B 0 & A 3 — B 5 ERFRS S CHILL E XA, |
SRR T4 XU D BT K XY, (B CHILL JF RER B E SR E S B 8.

RARMG. Ll EAR8 K, 28425 Y, 3. @£ LT, 4 LT CREPHAEFJAFEFLHGI AR
BIFRIRE, TXBREF LR FEARRIIR R R K, Z%Qam%M%%ﬁ&im%a&,
3., 4. 4FiE A L F XML T X AMBE=ER,

émE~A@ﬁﬁ%¢M&ﬁ*ﬁiﬁ%ﬂ%%ﬁﬁﬁﬁiu~A*x&$%ﬂ%ﬁ,ﬁ@&ﬁ
BLFU—I B L LF L, HEMELFSHELRT AR B AN EFE .

W E — N AL WY PR AL B AR & S mm%mﬁﬁﬁmiu—¢ﬁ$z+$ﬂkﬁ,ﬁmﬁm
PHLF UL R .2 F Tk, '

¥

25.9 stack: REMOTE ”example 27 or 28”; ’ (1.1)
25.9 Yexample 27 or 28” - (51)

m4az AR, RPARKRE LT

Bk :
(PRI 1= » | | (1
(2P . (1. D
| BB ‘ (1.2)
| GERAZLR) (1. 3)
(HLHPRSR) 1= o ' _ (2)
[ (EFx#&)] [ (M%4£F$) :] SPEC MODULE
G ) END [ (BRELF )]s o@D
CGERWE) = ‘ o o | ()
[ (LFx#&)] (¥ &% $). MODULE SPEC ' _
LA END [ (R$LF )] o : (3.1
(RPRB) 1= - (D
(R399 RO - : (4D
| (B HEI) , : . (4.2)
| GRAZRH) ' , (4. 3)
(BMERYRE) 1= ' : : (5)
[(EFxx&>] [ (M#%2%5F $).] SPEC REGION
GRLIARX %4 END [ (245 %)]; : 5.1
(RHHY) 1= o (6)
[ (LFx&)] (H#¥4%F¥%):. REGION SPEC o :
<m%t&%>mm[<ﬁ$z%$ﬂ (6. D
(EFx k) ii= : ; ' : ' Uﬁ
(EF) { (BT} ' . (7. 1)
| GZAZ LT ) - " A
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(LFX) 1= - | - )
CONTEXT (_LF st ) FOR o (8. 1)

B ﬁi%%ﬁ&\ﬁi%%E&ﬂiTi%?%&Z?%%@@iEm%ﬁ%%,@ﬁm?ﬁ&ﬁﬁ
wit.
WA 6 F BT NIRRT Y FT AR
T3 SEFT A K P9 090 948 S ) 1 B — D A AR R B S SRR, SR L
R DA 530 B 3 o R 5 6 S I 3 I S 5 O 3 9 VR P I SC o AR H B £ T
X ASE AR AE AR GER . 4 HBFR R BT S & — 2 T 4,
R TAAM LT B OPINS TIH , D B A I I K A T E Y3
— A GEBIED HAHFEL T $ OPINS FIFLLF $ NPINS HIR HiiEA
a. BAF B AER A S P B R 50 U A WA X Py R T LAY 5
b4 F B LR A K N EEE A R X A b
o. %4 F ${EH NPINS PR MBI EAN LA EE A,

B AR 70 WA B R T, (124 SPEC BT i BUAEHERY 4 .4 F % B, END J5 I A B8t B35

MELFE YUIEFER, XFHIRLLFEUFREHEMNZFE,

RAEHEEEARN LT I ARNEERE T B,

—AMEE R YRR B R E R R WA ESEE T AR, IR,

MR—AEARAE —NRELIERAO R RN X%, WEebbFHEE—MELET
PIGAR AR R ARR ALY, DZERRYRE AN EN S LT $ SRR TR
HMHEMG e EEHANE TS, ﬂ’ﬁ#iikmH}]jzE3&%?’flﬁ€~"ﬂf"ﬂ’3;&bﬂ§ﬂiﬂi"ﬂ’]*
X3

Em%ﬁ&ﬁm%Eﬁ%%mX*%%&m%%ﬁﬂ%*I%W%&j%WE&

Bl¥

23.2 letter_ count:
SPEC MODULE
SEIZE max;
count;: PROC (input ROW CHARS (max) IN,
output ARRAY ("A’’Z’) INT OUT) END;
GRANT count;
END letter_ count; ' ’ (1.1)

24.1 CONTEXT _
count: PROC (ROW CHARS (max) IN,
ARRAY (’4’'Z’) INT OUT) END; | |
FOR ; (8.1)

10.10.3  #iEé

B&: : _ :
CCRHEES) = | o D
CRHIEE) - | (1.1)

| (ERXEH) - ' .} (1.2)
(RRPEG) 1= . | I (2)
DCL (ERY) {, CEHLI)"; - (2. 1)
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SRR = (3

CREART) (3.

| CREAFRRYD (3.2)

CCREARY = | 0

" (R EIA) BX) [STATICT . (4. 1)

RS AFRRT = SR | (5)
TR EILA) B '

' . LOC [NONREF] [DYNAMIC] ' : (5. 1y

(REXEN) 1= | @

(AIXEXARXEA) (6. 1)

| WX R XI5 4) (6. 2)

| (B X AR XEE) ' (6.3)

| CERBX &R XE4) : A (6. 4)

| (AR X IEA) (6.5)

| (R#AERXEN) ' : - (6. 6)

| GRS RED 6.

| <& - - : (6. 8)

(i Bl X R4 = ' ' - (D

SYN (7 Fl L& 3 {, (R X AR X)) _ : (7. 1)

(REXARR) Hi= | | O ®

<»’£>‘(&tb%f«)’ <#§<s’i> = [ (F#48)]
[ AY] = <—3—@4ﬁ1§u\,i&>} (8.'1)
CCREARNE) = , . ; (9
(R MEEA) PROC ([ (EHARD '
[ (% %vﬁﬂfn] [EXCEPTIONS ((BRFEEND]

ﬁ&&ﬁ)mm[<ﬁ¥$+$ﬂ ’ @D
'Mzﬁ,k%c) = (10
<&%k>h<¢mkn ' (10. 1
<&m$>:= _ “ - ' (1D
 __<ﬁ¥Z%$)h(ﬁ¥Z$$H*<$ﬁﬁw> ’ LD
<&ﬁ#iiﬁ@>z: IR : e
(AWM. PROCESS ( [ (EHBAEYD o
’ END C <;sn$,g—3—$>] , (12. 1)
BB R ) | | (1)
SIGNAL Mzﬁ%fb‘o {» CEEEFROM . (13. 1)
<4z4*%».x> = o o (14)

<&X&$ﬂ)[-(<ﬁi>h(ﬁ£ﬂ)]ﬁ@ ' C(14. D

B WEEAAER AR, U R AR LT R A A TS SR X S R TTARR  (EE E
 ATARERRS, | - )
. %AT%ﬁﬁE%ﬁﬂxﬂ%$%MW WM SUA B 4 E 4 CHILL STI W LISE Ik B 39
&Xlo@*ﬂjﬂﬁv#;ﬁ .
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HEFE: £ CHILL 1, XT’I‘T?%%ZTT? EIER (A,

BS ﬁﬁ ﬁmﬁf%ﬁ%@ﬁ?f mbMEﬁﬁﬂ%%Kﬁﬁ
W%%A¢$m%ﬂmW*%%%NmmH‘MEW&%m%ﬂm%WE—ﬁix&aﬂﬁmx
4% 7RIS RE. '

SR %%ﬁmﬁf EEHRHERX, HEFHEEGNESRE.
# B AR X E 4 H %ﬁ*¢ﬁ$m%ﬁ%ﬁim%EﬁiiTxﬁﬁﬁﬁﬁﬁ&XﬁQ%%
mX*%ﬂXﬂ&XﬁﬂR%ﬁ—Aﬁ&m%&E&m%E%@@

10.10. 4 &axﬁaaﬁkx&ﬁmw%@%

MR FHA 2 M B TFE—iEXEsE, H¥E Fo4&M4, NHKREIITE.
MBEENHERSGHLE, WENLAEEHENKEENE, S0 RsEt o fiRRRN,
EAEEA MEHK, MBHZK, M3, null K5 a0 26,0050, MRHHZ —RERGALF,
AERE—AFEE, WS — A RUAZFHLHRE—AFEE; '
MR ENHEESTELT, WENFRAEHESER U ELR;
© MBENHEFERL FREER LT, WEiERLRRER;
W%LMﬁ%ir%%&ix%H%$,wbmzﬁﬁﬁﬁﬂmEﬁﬁ»bMﬂm&ﬁTmTﬂﬁ
8, EIMERBARBEN, TR BFELR;
MBETIHETELE, WEILAEAHENKSEEN RN, BEIHARERE, EN8s
ﬁﬁﬁmﬂﬁﬁﬁtfﬁﬁmiﬂﬁ%ﬁ,%éi%&%k&¢§uﬁﬂﬁmﬁiz+$ﬁﬁw
I_], .
m%bm%%ﬁ&@$ﬁmMMﬁme*%%ﬁzﬁﬁEmHL&%$m%ﬁFﬁE%@m&
AR LA 5 ,
-'m%bMﬁ%F%%$,MEMZ%%%%&%K%%KLEmmﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ%ﬁ
2, Bxt AR SR LR, A
W%WA?ﬁﬁﬁETﬁER¢ﬁ%%ﬁﬁﬁﬁm,MEMTR¢MﬁEﬁﬁHm7LW%$$'
A .
AT FURU _ ,
MREEATERN—A 4T EBARI A RL X AL b, BRI R AR5 A%,
i“ﬂlzi&jz,t'FxEl@Tnil: W% % F ¢ W0k Jﬁﬁf’lizﬁJ—/‘T%/ﬁkx&&%E’J&X&&%Z
t, ﬂ
— A$%$ﬁﬁﬁﬂ%Aﬁax&$%QDZL ab&wwmﬂ7¢ER$m~4;z
x&&mRDzL M4
1.QD I RD %/RE (mEEX, B ' ‘
2. RD f11 QD i AN B 6 B 7E 3211 R A0 B M0 A8y kS R B E R 0L, SR R
B—A ST RS SR s SRR K 40 4 S B R S FTAA X, JU) QD 0 9k 4 BB E i SE IR AR SR B
SCL X 33 i S R A0 2 i T B K B B BB b, EL RD AR R A4 B .
— WMRERAZTTHER R FH— 8 F $HORIBAELE R MARNYEDBR M
Z b e — B RA ED » TE 0 5 M 2SR B by B A ke B K R AL S BT L A
AEER BT b, AR E S R E AR NS RAEE G, m

BEOB, u*mmwﬁ@$>m%ﬁ@&x&m&@@@ﬁ%A&amWﬁzmmwmv'

LY, MRTEAR X b th I R X R B LA A R AL

— MBREFEANZAEXR PN —DLF $WARIPE NS L BR W ARGEHFLE

SOME LY b, ELZR SR R B R AR, S F S
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FFAEE — A R MARBEN AR 2 B — 38R . 3R 4
ik, MEEBBL, WO WLABY. ' '

— WEBHETAR R EECEN M LAREHANRHMTER Q FHEILF $ME W
BxF LT EHARII R Q TEREMEN X X EAZ b, B4, HEHE R ERAENE
NEAEBRIETNR IR RS TER L A4 L —NaF L F S HARIE P2 X
DMk b GEERE, mEEOBA, WEREBFABAN).

MEFAN L F & HBHARFEANTANIFE — TR R AR U B2 L UXFA 4 F

FHLABARBIFE —MEL R B AFEL R R L, KA CNHTE—F WK

—ANEHEME R T EARIE AT AR ARSI R L.

RE—ATIEX R P, AFHM QN SHFM RN 2oL FML%RE, TF4 RN fl ON H L5

BR B AEARCERHERRE R ARGE, SmE R 2N T ERITH R — 4%

B R RAFIEK, U RN 58 R (AR E, T QN L6714 X Bz B4 2 45 91 50 K 33838 P i AR
@o, . : )
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11 HERPIT

1.1 HEREE

HRERE—BE ﬁ%ﬂ?mﬁ'bTuﬁﬁbﬁﬁ#kﬁﬁ“@&&ﬁ%ﬁﬁmﬁfMﬁme%ﬁ(%
J10.5 %), B SUHIR T RS Y R SR A S L RO BIRUF AT 3h1E B e

ﬁ??ﬁﬁﬁ?ﬁ%ﬁf(%ﬂSZMr)%ﬁﬁ%@@ — 2018, HERBAEERY GILT R

¢)#Hﬁmﬁﬁﬁbﬁh#kmﬁ ST ) E PR b MR A ARG ARG T A S SO — IR
ﬁﬁ B — HERRE TR TR, R AR AR S, A BORAE RS, JFEE
TR R PUTHI . AR d— A O — AR, SR AR R0 B B A 45 R b
THIS ZH ARG R M= EM . HRMAETRET HREU M BT aE, ERARENE STATIC fyHL
R TR (B 10.9 %), FEBEIERTR#EE LAHEEMEROR. xS mmpeR
R AT (AR B TR A BRI B B B R — MO (R BN (2L 10. 8 ) Bk
HELHEEFITHRENT T EABHREATEN, ZREMBINZ HERE T PATHEAD
CHILL ¥, FEE AN BRI RN —E %, MR TEARSHIE, NEENE SRR shFRER P
B S22 BT 15338 1 {H BB T | _ | ’ :

I TFALRAER 2 —a, SR L. AT T — MRS BLAMBREN KR, KRR E
MCE# 1 MLE&?E%&(%W@E)W%ﬁﬁME%FﬁfKﬁTgA%Eﬂﬁi%M%t %H
4 ZRF AN AR E#BERGL LN, EXReXit, _ '
' fE CHILL B HE L, #HBRELTF FARMRES —, WEBEARERY ELFHRTH), B4R
BIERH (BIER %A%#ﬁﬂﬁﬂ>&éﬁ*ﬂﬁkﬂ*%ﬁ*iﬂﬁﬁﬁf%iﬂ MR FE R ST
BRASHRAS TR N R B EHT RS '

.2 ERURSE

11. 2.1 #&R

K (B 10.7 4 46T SAMREXZE K S H R0 RTHAT LRI FB. IR CER
By BSNE IR ) B R %ﬁﬂﬁmﬁvzﬁm%mX#EﬁEﬁ%ﬁMﬂf%ﬁ@&ﬁ:ﬁm%ﬁ%
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MR C: HRRRETE

C. 1

REEEEFH

ACCESS
AFTER
ALL
AND
ANDIF
ARRAY
ASSERT
AT

BEGIN
BIN
BODY
BOOLS
BUFFER
BY

CASE
CAUSE
CHARS
CONTEXT
CONTINUE
CYCLE

DCL
DELAY
DO

DOWN
DYNAMIC

ELSE

"ELSIF

END

"ESAC

EVENT
EVER
EXCEPTIONS
EXIT

FI
FOR v
FORBID

- GENERAL

GOTO
GRANT

IF

IN

INIT
INLINE
INOUT

LOC

MOD
MODULE

NEWMODE
NONREF
NOPACK

NOT

oD
OF
ON
OR
ORIF
ouT

PACK
POS
POWERSET

. PREFIXED

PRIORITY
PROC
PROCESS

RANGE
READ

"RECEIVE

RECURSIVE
REF
REGION
REM
REMOTE
RESULT
RETURN
RETURNS
ROW

SEIZE

SEND
SET .
SIGNAL
SIMPLE
'SPEC
START
STATIC
STEP
STOP
STRUCT
SYN

SYNMODE

TEXT
THEN
THIS

TIMEOUT

TO

UP

VARYING

WHILE
WITH

XOR
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C.2

166

MENEREFE

ABS

ABSTIME
ALLOCATE
ASSOCIATE
ASSOCIATION

BOOL -

CARD
CHAR
CONNECT
CREATE

DAYS
DELETE
DISCONNECT
DISSOCIATE
DURATION

EOLN
EXISTING
EXPIRED

ALLOCATEFAIL
ASSERTFAIL
ASSOCIATEFAIL
CONNECTFAIL
CREATEFAIL -
DELAYFAIL
DELETEFAIL
EMPTY
MODIFYFAIL
NOTCONNECTED

FALSE
FIRST

GETASSOCIATION

GETSTACK
GETTEXTACCESS
GETTEXTINDEX

GETTEXTRECORD

GETUSAGE
HOURS

INDEXABLE
INSTANCE

INT

INTTIME
ISASSOCIATED

LAST
LENGTH
LOWER

MAX

NOTASSOCIATED
OVERFLOW
RANGEFAIL
READFAIL
SENDFAIL -
SPACEFAIL
TAGFAIL
TEXTFAIL
TIMERFAIL
WRITEFAIL

#X.6— BiX Z.200

MILLISECS

- MIN

MINUTES
MODIFY

NULL
NUM

OUTOFFILE

- PRED

PTR

" READABLE

READONLY
READRECORD
READTEXT
READWRITE

SAME
SECS
SEQUENCIBLE

SETTEXTACCESS
SETTEXTINDEX
SETTEXTRECORD
SIZE

sUCC

‘TERMINATE

TIME

" TRUE

UPPER
USAGE

VARIABLE

WAIT
WHERE
WRITEABLE
WRITEONLY
WRITERECORD
WRITETEXT



Ftsk D: R

1. BHIEHE

integer. operations:

MODULE

add: '

PROC (i,j INT) RETURNS (INT) EXCEPTIONS (OVERFLOW);
. RESULT i+j;

END add;

1
2
3
4
5
6
7
8 v
9 mult: .
10 PROC (ij INT) RETURNS (INT) EXCEPTIONS (OVERFLOW);
11 RESULT ixj; '
12 END mult;
13
14 GRANT add, mult;
15 SYNMODE operand_mode=INT;
16 GRANT operand_mode;
17 ~ SYN neutral_ for_add=0,
18 neutral_for_mult=1;
19 GRANT neutral_ for_add,
20 neutral_ for_ mult;
21
22 END integer_operations;

2. M EMEIXEH

. 1 fraction_operations:
2 MODULE
3 NEWMODE fraction=STRUCT (num,denum INT);
4 : .
5 add:
6 PROC (f1,£2 fraction) RETURNS (fraction) EXCEPTIONS (OVERFLOW);
7 RETURN [fl.num#2.denum+f2.num1.denum,fl.denum+2.denumj;
8 END add; :
9
10 mult:
11 PROC (f1,f2 fraction) RETURNS (fraction) EXCEPTIONS (OVERFLOW);
12 RETURN [fl.num*2.num,f2.denum 1.denumj; )
13 END mult;
14
15 GRANT add, mult;
16 SYNMODE operand._ mode=fraction;
17 GRANT operand_mode;
18 SYN neutral__ for_add fraction=[ 0,1 ],
19 neutral_ for_ mult fraction=[ 1,1};
20 GRANT neutral_for_ add,
21 neutral_ for_ mult;
22

23 END fraction_operations;
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3. EHEHEREE

1 complex_operations:
2 MODULE
3 NEWMODE complex=STRUCT (re,im INT);
4 : ‘
5 add: o ’ :
6 PROC (cl,c2 complex) RETURNS (complex) EXCEPTIONS (OVERFLOW);
7 RETURN [cl.re+c2.re,cl.im+c2.im|;
8 END add;
9 .
10 mult:
11 PROC (cl,c2 complex) RETURNS (complex) EXCEPTIONS (OVERFLOW);
12 RETURN ([cl.rexc2.re-cl.imxc2.im,cl.rexc2.im+cl.imxc2.re]; .’
13 END mult; '
14
15 GRANT add, mult;
16 SYNMODE operand.. mode=complex;
17 GRANT operand_mode;
18 SYN neutral_for_add=complex [ 0,0 ],
19 neutral_for_ mult=complex [ 1,0 ];
20 GRANT neutral_for_add,
21 neutral _ for_ mult;
22
23 END complex_operations;
4 I'HMER
1  general_order_arithmetic: /* from collected algorithms from CACM no. 93 */
2 MODULE ‘
3 op: , ) _
4 PROC (a INT INOUT, b,c,order INT)
5 - EXCEPTIONS (wrong_input) RECURSIVE;
6 DCL d INT; :
7 ASSERT b>0 AND c>0 AND order>0
8 ON (ASSERTFAIL):
9 CAUSE wrong_input;
10 END;
11 CASE order OF
12 (1): a := b+c;
13 . RETURN;
14 (2): d:=0;
15 (ELSE): d := 1;
16 ESAC;
17 DO FORi:=1TO ¢
18 op (a,b,d,order-1);
19 d:= a;
20 OD; _
21 RETURN;
22 END op;
23
24 GRANT op;
25 :
26 END general_order_arithmetic;
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5. #wRAIEMHFEEHLER

0 ~ 3 T W N

add_ bit_by_bit: -
MODULE
adder: . R i ,
PROC (a STRUCT (a2,al BOOL) IN, b STRUCT (b2,b1 BOOL) IN)
RETURNS (STRUCT (c4,c2,c1 BOOL)); '
DCL ¢ STRUCT (c4,c2,c1 BOOL);
DCL k2,x,w,t,s,r BOOL;
DO WITH a,b,c;
k2 :=al AND b1; ,
¢l:= NOT k2 AND (al OR bl);
x :=a2 AND b2 AND k2,
w:= a2 OR b2 OR k2;
t := b2 AND k2;
s := a2 AND k2;
r:=a2 AND b2; .
¢4:=rOR s OR ¢
c2:= x OR (w AND NOT c4);
"OD; : :
RETURN ¢;
END adder;
GRANT adder;
END add_bit_by_ bit;

exhaustive_ checker:
MODULE
SEIZE adder;
DCL a STRUCT (a2,al BOOL),
b STRUCT (b2,b1 BOOL);
SYNMODE res=ARRAY (1:16) STRUCT (c4,c2,c1 BOOL);
DCL r INT, results res;
DO WITH a,b;
r:=0
- DO FOR a2 IN BOOL;
DO FOR al IN BOOL;
DO FOR b2 IN BOOL;
DO FOR b1 IN BOOL;
I+ :=1;
results (r) := adder (a,b);
OD; '
OD;
OD;
. 0OD;
OD;
ASSERT _ -
results=res [[FALSE,FALSE,FALSE |,[FALSE,FALSE, TRUE ],
[FALSE,TRUE,FALSE | ,[FALSE,TRUE,TRUE |,
[FALSE,FALSE,TRUE ] ,[FALSE,TRUE,FALSE },
[FALSE,TRUE,TRUE | ,[TRUE,FALSE,FALSE ],
[FALSE, TRUE,FALSE ] ,[FALSE,TRUE,TRUE |,
[TRUE,FALSE,FALSE ] ,[TRUE,FALSE,TRUE |,
[FALSE,TRUE,‘TRUE] JTRUE,FALSE,FALSE ], -
[TRUE,FALSE,TRUE ] ,[TRUE,TRUE,FALSE |);
END exhaustive_ checker; . :

FX.6— BINLZ.200
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6. B RHiExk

1 playing_with._ dates: ' \ ‘
2 MODULE/* from collected algorithms from CACM no. 199 */
3 SYNMODE month=SET (jan,feb,mar,apr,may,jun,
4 Jul,aug,sep,oct,nov,dec);
.5 NEWMODE date=STRUCT (day INT (1 :31), mo month, year INT);
6
7 gregorian. date:
8 PROC (julian_day_number INT) RETURNS (date);
9 DCL j INT := julian_day_number,
10 d,m,y INT;
11 J-:=1.721_119;
12 yi=(4%j-1)/146_097;
13 _]:4*]—1—146 097*y,
- 14 d:=j/4;
15 Jj= (4*d+3)/1_461;
16 d:=4x+d+3-1_461 xj;
17 d:=(d+4)/4
18 m:= (5+d-3) /153
19 d:=5xd-3-153 *m;
20 d:=(d+5)/5;
21 y =100 xy + j; '
22 IF m<100 THEN m + := 3;
23 ELSE m - := 9;
24 y+i=1
25 FI; )
26 RETURN [d,month (m+1), y]
27 END gregorian_date;
28
29 ‘Julian_day- number:
30 PROC (d date) RETURNS (INT)
31 DCL c¢,y,m INT;
32 DO WITH d;
33 m := NUM (mo)+1;
34 IF m>2 THEN m - := 3;
35 ELSEm + := 9;
36 v year — := 1;
37 FI; ’
38 . ¢ := year/100;
39 "y = year-100%c;
40 ~ RETURN (146_097xc)/4+(1_461xy)/4 ,
41 +(153+m+c)/5+day+1_721_119;
42- OD; -
43 ~ END Jjulian_day_ number;
44 GRANT gregorian_date, Juhan day_number;
45 END playing_with_dates;
- 46
47 test:
48 MODULE )
49 SEIZE gregorian_date, Juhan day_number;
50 ASSERT julian_day_number ([ 10,dec 1979])——_]u11an day_number
51 (gregorian_date(julian_day_ number([ 10,dec 19/9]))),
"52 END test;
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7. FEHF

1 Roman:
2 MODULE
3 SEIZE n,rn;
4 GRANT convert;
5 convert:
6 PROC () EXCEPTIONS (string_too_small);
7 DCL r INT := 0;
8 DO WHILE n>=1. 000;
9 (r) := 'M’;
10 n-:=1_000
11 r+:=1
12 OD; ' .
13 IF n>500 THEN m(r) ='D’
14 n - := 500;
15 r+=1;
16 FI; v '
17 DO WHILE n>=100;
18 _r(r) :=°C’% :
19 n - := 100;
20 r+:=1
- 21 OoD;- .
22 IF n>=50 THEN rn(r) := 'L’
23 n - := 50;
24 r4=1
25 FI; :
26 DO WHILE n>=10;
27 m(r) := X’
. 28 n-:=10;
29 r+:=1
30 OD;
31 IF n>=5 THEN m(r) =V
32 =5
33 r -/- =1
34 FI;: :
35 DO WHILE n>=1,
36 m(r) ;=T
37 -=1; .
38 r+:=1
39 OD;
40 RETURN; )
41. - END ON (RANGEFAIL) DO FOR i:= 0 TO UPPER (n);
42 rn(i) : =’ ’;
43 OD;
44 CAUSE stnng_ too_small;
45 END convert;
46 END Roman;
47  test: .
48 MODULE
49 SEIZE convert;
50 DCL n INT INIT := 1979; ‘
- 51 DCL rn CHARS (20) INIT := (20)"’; .
52 GRANT n,rn;
53 convert ();
54 ASSERT rn-_”MDCCCCLXXVIIII’ //(6)’ L
55 END test,
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1. letter_ count:
2 MODULE
3 SEIZE max; .
4 DCL letter POWERSET CHAR INIT := =[A:°Z7;
5 count: ) ' .
6 PROC (input ROW CHARS (max) IN, output ARRAY (’A’’Z’) INT OUT);
7 output := [(ELSE) : 0];
8 DO FOR i:= 0 TO UPPER (input ->);
9 IF input > (i) IN letter
10 THEN
11 " output (input > (i)) + = 1;
12 FI;
13 OD;
14 END count;
15 GRANT count;
16 END letter_ count;
17  test: )
1§ MODULE
19 . SYNMODE results=ARRAY ("A’:’Z’)INT;
20 DCL ¢ CHARS (10) INIT := "A-B<ZAA9K’ ”;
21 DCL output results;
22 SYN max=10_000;
23 GRANT max;
24 SEIZE count;
25 count (—> c,output);
26 - ASSERT output=results [(CA) : 3,(’B’, ’K’,’Z’) : 1, (ELSE) : 0);

27 END test;

9. &%

1 prime: »

2 MODULE

3

4 SYN max = H’7FFF;

5 NEWMODE number._list =POWERSET INT (2:max);
6 SYN empty = -number_list { |;

7 DCL sieve number_list INIT := [ 2:max ],

8 primes number_list INIT := empty;

9 ‘GRANT prines; )
10 DO WHILE sieve/=empty;
11 primes OR. := [MIN (sieve));
12 - DO FOR_] = MIN (sieve) BY MIN (sieve) TO max;
13 sieve — := [j];
14 ~ OD;
15 OD;

16 END prime;

10. MG %, XIH PSR

stack: MODULE
NEWMODE element =STRUCT (a INT, b BOOL);
stacks_1: -
MODULE

My o B
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65

SEIZE element;

SYN max=10_000,min=1;

DCL stack ARRAY (min : max) element,
stackindex INT INIT := min;

push:
PROC (e element) EXCEPTIONS (overflow);
IF stackindex=max .
THEN CAUSE overflow;
FI;
stackindex + := 1;
stack (stackindex) := e;
RETURN;
END push;

pop:

PROC () EXCEPTIONS (underﬂow)
IF stackindex=min
. THEN CAUSE underflow;
FI; ‘
stackindex - := 1;
RETURN;

END pop;

elem:

PROC (i INT) RETURNS (elément LOC) EXCEPTIONS (bounds);

IF i<min OR i>max
THEN CAUSE bounds;
FI;
RETURN stack (i);
END elem;

GRANT push,pop,elem; °
END stacks_1;
stacks_2:
MODULE
SEIZE element; B
NEWMODE cell=STRUCT (pred,succ REF cell,info element);
DCL p,last,first REF cell INIT := NULL;

push: :
PROC (e element) EXCEPTIONS (overflow);
p := ALLOCATE {cell) ON
(ALLOCATEFAIL) : CAUSE overflow;
END;
IF last=NULL
THEN first := p;
last := p; )
ELSE last —>. succ := p;
p —>. pred := last;
last := p; :
FI; ) ’
last =>. Info := e;
RETURN;
END push;

pop:

PROC () EXCEPTIONS (underflow);
IF last=NULL

THEN CAUSE undérflow;

FI; :
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66 p := last;

67 last := last ->. pred;
68 IF last = NULL ,
69 THEN first := NULL;
70 . ELSE last ~>. succ := NULL;
71 FI; :
72 ‘ "TERMINATE(p);
- 73 o RETURN;
74 END pop; . ‘
75 : v v ’ . N
76 elem: - v '
77 . PROC (i INT) RETURNS (element LOC) EXCEPTIONS (bounds);
78 IF first=NULL
79 THEN CAUSE bounds;
80 FI, '
81 ' p := first;
82 DO FOR j:=2TO i;
83 - IF p —>. succ=NULL
84 . . THEN CAUSE bounds;
85 . FI;
86 : ~p:i=p->. succ
87 ' OD;
- 88 RETURN p ->. info;
89 -END elem;
90 ‘
91 . /* GRANT push,pop,e]em */
92 END stacks_ 2;

93 - END stack;

1. ERFRELEREIE R A b

1 chess_ fragmentS'
2 MODULE
3 NEWMODE piece=STRUCT (color SET (qute black),
4 : kind SET (pawn,rook,knight, blshop queen,king));
5 NEWMODE column=SET (a,b,c,d,ef g h);
6 NEWMODE line=INT (1 : 8);
7 NEWMODE square=STRUCT (status SET (occupied, free),
8 CASE status OF
-9 (6ccupied) : p piece,
10 (free) :
11 ESAC);
12 NEWMODE board=ARRAY (line) ARRAY (column) square;
13 NEWMODE move=STRUCT (lin_1,lin_2 line, :
14 col_1,col_2 column);
15
16 initialise:
17 "PROC (bd board INOUT); _

18 bd :=[(1): [(a,h): [.status: occupied, .p : [white rook]],
19 (b,g): [.status: occupied, .p : [white knight]], .
20 (c,f):  [.status: occupied, .p : [white, bishopl]],
- 21 (d): [.status: occupied, .p : [white,queen]],.
22 (e): [.status: occupied, .p : [white king]]],
23 (2): [(ELSE){.status: occupied, .p : [white,pawn]],

24 (3:6):[(ELSE):[.status: free]], '

25 (7): [(ELSE):[.status: occupied, .p : [black,pawn]]],
26 (8): [(a,h): [.status: occupied, .p : [black;rook],
T 27 (b,g): [status: occupied, .p : (black,knight]],
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(c,f): [status: occupied, .p : [black, bishop]),

(d): [.status: occupied, .p : [black,queen])],

(e): '[.status: occupied, .p : [black,king]]]
l; f '
RETURN;

“ END initialise;

register_ move:
PROC (b board LOC,m move) EXCEPTIONS (1Hega.l)
DCL starting square LOC := b (m.lin_1)(m.col_1),
arriving square LOC := b (m.lin_2)(m.col_2);
DO WITH m;
IF starting.status=free THEN CAUSE illegal; FI;
IF arriving.status/=free THEN :
IF arriving.p.kjnd:king THEN CAUSE illegal; FI;
FI; B
CASE starting.p.kind, starting. p- co]or OF
" (pawn),(white):
IF col_1 = col_2 AND (arriving.status/=free :
OR NOT (lin_2=lin_1+1 OR lin_2=lin_1+2 AND lin_2= 2))
OR (col_2=PRED (col_1) OR col_2=SUCC (col_1))
- AND arriving.status=free THEN CAUSE illegal; FI;
IF arriving.status/=free THEN '
IF arriving.p.color=white THEN CAUSE illegal; FI; FIL
(pawn),(black):
IF col_l=col_2 AND (arriving. status/_free
OR NOT (lin_2=lin_1-1 OR lin_2=lin_1-2 AND lin_1=7))
OR (col_2=PRED (col_1) OR col- 2=SUCC (col.1))
AND arriving.status=free THEN CAUSE illegal; FI;
IF arriving.status/=free THEN
IF arriving.p.color=black THEN CAUSE illegal; FI; FI;
(rook),(*):
IF NOT ck_rook (b,m)
THEN CAUSE illegal;
FI;
(bishop),(*):
IF NOT ok_ bishop (b,m)
THEN CAUSE illegal;
FI, '
(queen),(*):
IF NOT ok_rook (b,m) AND NOT ok_bishop (b,m)
THEN CAUSE illegal;
FI;
(knight), ()
IF ABS (ABS (NUM (col_2)-NUM (col_1))
-ABS (Iin_2-1lin_1)) /=1
OR ABS (NUM (col.2)-NUM (col_1))
+ABS (lin_2-1in_1) =/ 3 THEN CAUSE 1Hega1 FI
IF arriving.status/=free THEN
IF arriving.p.color=starting.p.color THEN
CAUSE illegal; FI; FI;
(king),(*)_.’
IF ABS (NUM (col_2)-NUM (col_1)) > 1
OR ABS (lin_2-1lin_1) > 1
OR lin_2=lin_1 AND col_2=col-1 THEN CAUSE illegal; FI;
IF arriving.status/=free THEN
IF arriving.p.color=starting.p.color THEN
- CAUSE illegal; FI; F1;/* checking king moving to check not 1mplemented */
ESAC;
OD; .
arriving := starting;
starting := [.status:free];
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89 RETURN; .

90 END register_move;
91 ok_rook: ‘
92 PROC (b board,m move) RETURNS (BOOL);
93 ; DCL starting square := b (m.lin_1)(m.col_1),
94 arriving square := b (m.lin_2)(m.col_2);
95 ‘
96 - DO WITH m;
97 . IF NOT (col 2=col_1 OR lin_1=lin_ 2) THEN RETURN FALSE; FI;
98 IF arriving.status/=free THEN
99 IF arriving.p. color=starting.p.color THEN;
100 RETURN FALSE; FI; FI; '
101 IF col_1=col 2 ‘
102 THEN IF lin_I<lin_2
103 THEN DO FOR lin := lin_1+1 TO lin_2-1;
104 - IF b (lin)(col_1).status/=free
105 THEN RETURN FALSE;
106 FI,
107 : OD;
108 ’ ELSE DO FOR lin := lin_1-1 DOWN TO lin_ 2+1
109 S IF b (lin)(col_1).status/=free
110 : ’ THEN RETURN FALSE;
111. FIL
112 OD;
113 : FI;
‘114 ELSIF col_l<col_2 -
115 THEN DO FOR col := SUCC (col_1) TO PRED (col_2);
116 : IF b (lin_1)(col).status/=free
117 ] v THEN RETURN FALSE;
118 o FI;
119 oD;
120 ' ELSE DO FOR col := SUCC (col-2) DOWN TO PRED (col_1);
121 ‘ IF b (lin_1)(col).status/=free
122~ THEN RETURN FALSE;
123 . FI,
124 - OD;
125 i .
126 RETURN TRUE;
127 . oD; I
128 END ok_rook;
129 ok_ bishop:
130 PROC (b board,m move) RETURNS (BOOL);
131 DCL starting square := b (m.lin_1)(m.col_1),
132 , arriving square := b (m.lin_2)(m.col_2),
133 ' col column;
134 .
135 DO WITH m;
136 CASE lin_2>lin_1,col_2>col_1 OF
137 - (TRUE),(TRUE): col := col_1;
138 ‘DO FOR Iin := lin_1+1 TO lin_2- 1
139 col := SUCC (col);
140 ~ IF b (lin)(col).status/=free
141 THEN RETURN FALSE;
142 : FI;
143 OoD;
144 IF SUCC (col)/=col_2
145 ' . THEN RETURN FALSE
146 : F1;
147 - (TRUE),(FALSE): col := col_1;
148 ' DO FOR lin := lin_1+1 TO lin_2-1;
149 ~ col := PRED (col);
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IF b (lin)(col).status/=free
THEN RETURN FALSE;
v FI; ' ‘
OD; '
IF PRED (col)/=col_2
THEN RETURN FALSE;
FI,
(FALSE),(TRUE): col := col_1;
DO FOR lin := 11n 1-1 DOWN TO lin_ 2+1
col := SUCC (col);
IF b (lin)(col).status/=free
"THEN RETURN FALSE;
: FI; ’
OD;
IF SUCC (col)/=col_2
' THEN RETURN FALSE;
FI;
(FALSE) (FALSE): col := col_1; _—
DO FOR Iin := Im 1-1 DOWN TO lin_2+1;
col := PRED (col);
IF b (lin)(col):status/=free
THEN RETURN FALSE; .
OD;
IF PRED (col)/=col_2
THEN RETURN FALSE;
FI1;
ESAC;
IF arriving.status=free THEN RETURN TRUE;

. ELSE RETURN arriving.p.color/=starting.p.color; FI,
.OD; : ' ’
END ok_ bishop;

END chess_ fragments;

12. BIFMIT—MERER

0~ D O A WA

10
11
12
13

14

15
16
17
18
19
20
21

22

circular_ list:
MODULE

handle_ list:
MODULE
GRANT insert, remove, node;
NEWMODE node=STRUCT (pred, suc REF node, value INT)
DCL pool ARRAY (1:1000)node;
DCL head node := (: NULL,NULL,0 )j

insert: PROC (new node);
/* insert actions */
END insert;

remove: PROC ();
/* remove actions */
END remove;

initialize_list:
BEGIN
DCL last REF node := —>head;
DO FOR new IN pool;
new.pred := last;
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23 last->.suc := ->new;

24 T “last-:= —>new;

25 ' . new.value := 0;

26 o oD; .
27 o ‘ 'head.pred := last;

28 : -last—>.suc := —>head;
29 END initialize_list;

30

31 END handle_ hst

32 manipulate:

33 " MODULE ,

34 . SEIZE node, remove, insert;
35 DCL node_a node := (:' NULL,NULL,536 )
36 : remove();

37 - remove();

38 insert(no‘de_.a);

39 END manipulate;

40 END circular_list;

13. T Em Eﬁiﬁ%%iﬁlﬂﬂ‘]—’l\lziﬁ

1 . allocate_resources:
2 REGION
3 GRANT allocate, dea]]ocate, '
4 NEWMODE resource_set = INT (0 9);
5 DCL allocated ARRAY (resource_set)BOOL := (: (resource_ set): FALSE :);
6 DCL resource_ freed EVENT;.
. .
8 allocate:
9 PROC.() RETURNS (resource_. set);
10 DO FOR EVER; ,
11 DO FOR iIN resource_ set
12. IF NOT allocated(i).
13 "~ THEN
14 ~ allocated(i) := TRUE;
15 , RETURN i;
16 FI;
17 OD;
18 DELAY resource. freed;
19 OD;
20 END allocate;
21 .
22 deallocate! '/ '
23 PROC (i resource_set);
24 allocated(i) := FALSE;
25 CONTINUE resou_rce_'fréed;
26 END deallocate;
27 :
28 END allocate_resources;

14. e IE S K TR 0L 3 4T HEBA

switchboard:

MODULE - .

1

2
3 /* This example illustrates a switchboard which queues incoming ca]]s
4 and feeds them to the operator at an even rate. Every time the
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operator is ready one and only one call is. let through. This is
handled by a call distributor which lets calls through at fixed
intervals. If the operator is not ready or there are other calls

waiting, a new call must queue up to wait for its turn. */°

DCL operator_is_ready,
switch_is_closed EVENT;

call_distributor:
PROCESS ();

wait:

PROC (x INT);

/*some walit actionx*/

END wait;

DO FOR EVER;
wait(10 /*seconds*/);
CONTINUE operator_is_ready;

OD; ) )

END call_distributor;

call_process: v

PROCESS ();
DELAY CASE -
(operator._is_ready): /* some actions */ ;

(switch_is_closed): DO FOR i IN INT (1:100);

CONTINUE operator_is_ready;

/* empty the queuex/
OD; '
ESAC; '
END call_process;

operator: '
PROCESS ();
DCL time INT;
DO FOR EVER;
IF time = 1700
THEN CONTINUE switch_is_closed;
FI;
OD;
END operator;

START call_distributor();
START operator(); ‘
DO FOR i IN INT (1:100);
START call_process();
OD;
END switchboard;
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15. 4HESER—E R

definitions:
MODULE
SIGNAL

acquire,
release=(INSTANCE),
congested,

ready,

advance, :
readout=(INT);
GRANT ALL;

END definitions;
counter_ manager:
MODULE

e

To illustrate the use of signals and the receive case, (buffers

might have been used instead) we will look at an example where an
allocator manages a set of resources, in this case a set of

counters. The module is part of a larger system where there are

-users, that can request the services of the counter. manager. The

module is made to consist of two process definitions, one for the

.allocation and one for the counters. Initiate and terminate

are internal signals sent from the allocator
to the counters: ‘All the other signals are external, being sent
from or to the users. */

SEIZE/* external signals */
‘acquire, release, congested,ready,advance,readout;
SIGNAL initiate. = (INSTANCE),
terminate;
allocator:
PROCESS ();
NEWMODE no_of_counters = INT (1:100);
DCL counters ARRAY (no_of_counters)
STRUCT (counter INSTANCE,status SET (busy,uﬂe)), ’
DO FOR each IN counters;
each := (: START counter(), idle :);
OD;
DO FOR EVER;
BEGIN :
DCL user INSTANCE;
await_signals:
RECEIVE CASE SET user;
(acquire):
DO FOR each IN counters;
DO WITH each;
IF status = idle
THEN
status := busy;
SEND initiate (user) TO counter;
EXIT await_signals;
FI,
OD;
OD;
SEND congested TO user;
(release IN this_counter): .
SEND terminate TO this_counter;
- find_ counter:
DO FOR each IN counters;
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58 DO WITH each;

59 IF this_counter = counter

60 : ; THEN o

61 4 status := idle;

62 S EXIT find_ counter;
63 : FI;

64 ' OD;

65 " OD find_ counter;

66 . ESAC await_signals;

67 END; '

68 OD;

69 END allocator;

70 counter:

71 PROCESS ();

72 ‘DO FOR EVER;

73 BEGIN ]

74 DCL user INSTANCE,

75 count INT := 0;

76 RECEIVE CASE

77 (initiate IN received_ user):

78 "SEND ready TO received_ user;
79 user := received_ user;

80 | ESAC;

81 work_loop:

82 ' DO FOR EVER;

83 " RECEIVE CASE

84 (advance): count + := 1;

85 (terminate): o _}
86 - SEND readout(count) TO user;
87 . EXIT work_loop; :
88 g ESAC;

89 OD work_loop;
90 END;

91 OD;

92 END counter;

93 START allocator();

94 END counter_manager;

FERESR RN — AR EN AR SBR

1
2 B
3 user. world:
4 MODULE _
5/ This example is the same as no.15 except that buffers are
6 used for communication in stead of signals.
7 The main difference is that processes are now identified
8 by means of references to local messége buffers rather than
9 by instance values. There is one message buffer declared
10 local to each process. There is one set of rhessage types
11 for each process definition. When started each process must
12 identify its buffer address to the starting process.
13 The user_ world module sketches some of the environment in
14 which the counter_ manager is used. */ ’
15
16 SEIZE allocator;
17 GRANT user_ buffers,user_ messages,
18 allocator_ messages, allocator_ buffers,
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19 - counter_ messages, counters.. buffers;

20 NEWMODE

21: user_messages =

22 ~ STRUCT (type SET (congested ready,

23 readout, allocator_id), :

24 - CASE type OF

25 : . (congested) : ‘
26 v : (ready) : counter REF counters_ buffers,
27 ‘ ' , (readout) : count INT,

28 ‘ : .+ (allocator_id): allocator REF allocator_ buﬁers
29 ESAC),

30 user_ buffers = BUFFER (I) user_ messages, -

31 - allocator_messages =

32 STRUCT (type SET (acquire, release, counter_ja),

33 : CASE type OF

34 (acquire) : user REF user_ buffers,

35 ' (release, :

36 counter_id): counter REF counters_ buffers
37 ESAC), - _

38 allocator_buffers = BUFFER (1) allocator_ messages,

39 counter_ messages =

40 STRUCT (type SET (initiate, advance, termmate)

41 CASE type OF

42 : (initiate) : user REF user_ buffers, .

43 (advance,

44 terminate):

45 ESAC),

46 counters_ buffers = BUFFER (1) counter_ messages;

47 DCL user_ buffer user_ buffers,

48 allocator_buf REF allocator_ buﬁ'ers7

49 ~ counter_ buf REF counters_ buffers;

50 START allocator(—>user. buffer);

51  allocator_buf := (RECEIVE user_ buffer).allocator;
52 END user_ world; ' '

53  counter_ manager:

54 MODULE

55 SEIZE user. buffers,user_ messages,

56 allocator_ messages, allocator_ buffers,
57 counter_ messages, counters_ buffers;
58 GRANT allocator;

59

60 allocator:
61 PROCESS (starter REF user_ buffers);

62 DCL allocator_ buffer allocator_ buffers;

63 NEWMODE no_of_counters = INT (1:10); .

64 DCL counters ARRAY (no_of_counters)

65 . STRUCT (counter REF counters_ buffers,
66 status SET (busy, idle)),
67 message allocator_messages; '
68 SEND starter—>([allocator_id, —>aHocator_buﬁ‘er])

69 DO FOR each IN counters;

70 "START counter(—>allocator_ buffer);

71 each := [(RECEIVE allocator_ buffer).counter, idle];

72 OD;

73 DO FOR EVER;

74 '~ BEGIN

75 DCL user REF user. buffers;

76 : message := RECEIVE allocator_ buffer;

77 handle_ messages:

78 CASE message.type OF

79 (acquire):

80 user := message.user;
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DO FOR. each IN counters;
DO WITH each;
IF status=idle
THEN status := busy;
SEND counter—>([m1t1ate user])
EXIT handle_messages; :
: FI;
oD, -
OD;
SEND user-> ([congested])
(release):
SEND message.counter—> ([terminate) );
find_ counter: o
DO FOR each IN counters;
DO WITH each;
IF message.counter = counter
THEN status := idle;
EXIT find_ counter;
FI;
OD;
OD find_ counter;
(counter_id): ;
ESAC handle_messages;
END;
OD;
END allocator;

. counter:

PROCESS (starter REF allocator_ buffers);
DCL counter_ buffer counters_ buffets;
SEND starter—> ([counter_ id, —>counter_ buffer]);
DO FOR EVER; ’ :
BEGIN
DCL user REF user_ buffers,
count INT := 0,
message counter_ messages;
message := RECEIVE counter_ buffer;
CASE message.type OF
(initiate): user := message.user;
SENL user—>([ready, —>counter_ buffer]);
ELSE/* some error action: */
ESAC;
work_loop:
DO FOR EVER;
message := RECEIVE counter_ buffer;
~ CASE message.type OF
(advance) count + := I;
(te.rmmate) SEND user—>([readout wcount]);
SRRt EXIT work'"loop, L
ELSE/* some error action */
ESAC;
OD work_loop;
END;
OD;
END counter;
END counter_ martager;
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1  string_scannerl: /x This program implements strings by means
2 of packed arrays of characters. */

3 MODULE :
4 SYN ' .
5 blanks ARRAY (0:9)CHAR PACK = [(*):’ ’ ], linelength = 132;
6 SYNMODE ,
7 stringptr = ROW ARRAY (lineindex) CHAR PACK,
8 lineindex = INT (0:linelength-1);
9 .

10  scanner: .

11  PROC (string stringptr, scanstart lineindex INOUT,

12 scanstop lineindex, stopset POWERSET CHAR)

13 RETURNS (ARRAY (0:9)CHAR PACK);

14 " DCL count INT := 0, : :

15 res ARRAY (0:9)CHAR PACK := blanks;

16 DO : :

17 FOR c IN string->(scanstart:scanstop)

18 - WHILE NOT (c IN stopset);

19 ' count + := 1;

20 OD;

21 IF count>0

22 THEN

23 IF count>10

24 THEN

25 count := 10,

26 FI;

27 v res(0:count-1) := string—>(scanstart:scanstart+count-1);

28 FI; -

29 RESULT res;

30 IF scanstart+count < scanstop

31 THEN o :

32 scanstart := scanstart+count+1;

33 FI;

34 END scanner;

35

36 GRANT scanner;

37

38 END string_scannerl;
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1 string_scanner2: /* This example Is the same as no.17 but it uses
2 character string instead of packed arrays +/
3 MODULE '
4 SYN v ‘
5 blanks = (10)’’, linelength = 132;
6 SYNMODE
7 stringptr = ROW CHARS (Imelength),
8 lineindex = INT (0:linelength-1); :
9
10 scanner:
11 PROC (string stringptr, scanstart lineindex INOUT,
12 scanstop lineindex, stopset POWERSET CHAR)
13 RETURNS (CHARS (10));
14 DCL count INT := 0;
15 DO FOR 1 := scanstart TO scanstop
16 WHILE NOT (string->(i) IN stopset);
17 count + := 1;
18 OD;
19 . IF count>0
20 THEN
21 IF count>=10
22 THEN
23 - RESULT string—>(scanstart UP 10);
24 ELSE
25 RESULT string—> (scanstart: scanstart+count 1)
26 //blanks(count:9);
27 - FIL; '
28 ELSE
29 RESULT blanks;
30 FI; _
31 . IF scanstart+count < scanstop
32 THEN :
33 scanstart := scanstart+count+1;
. 34 FI,
35 END scanner;
36 '
37 GRANT scanner;
38 '
39 END string_scanner2;
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queue: MODULE
SYNMODE info=INT;
queue_ removal:
MODULE
SEIZE info;
GRANT remove;
remove:
PROC (p PTR) RETURNS (mfo) EXCEPTIONS (EMPTY);
/* This procedure removes the item referred to
by p from a queue and returns the information
contents of that queue element */
SYNMODE element = STRUCT (
' i info POS (0,8:31),
prev PTR POS (1,0:15),
next PTR POS (1,16:31));
DCL x REF element LOC := element(p}, prev, next PTR;
prev := x—>.prev; )
next := x—>.next;
x—>.prev, x->.next := NULL; !
RESULT x—>.i;
p := prev;
x->.next := next;
p := next;
X—>.prev := prev,
END remove;
END queue_removal;
END queue;
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read.. modify_write:
MODULE

/* this example indicates how the CHILL i/o concepts can be used */
/* to write an application where a record of a random accessible - */
/* file can be updated or added if not yet in use */

NEWMODE
index_set = INT (1:1000),
record_ type = STRUCT (
' free BOOL,
~count INT,
name CHARS (20));
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15 DCL-

i6 _ curindex index_ set,

17 file_association =~ ASSOCIATION,

18 _record_ file ACCESS (index_set) record type,
19 record_ buffer record type;

20

21 ASSOCIATE (file_association,”"DSK:RECORDS.DAT”);  /* create association */
22 CONNECT (record._ file file_association, READWRITE);  /* connect to file x/

23. curindex := 123; /* position record  */
24 READRECORD (record_ file, curmdex record_ buﬂ'er) " /* read the record */
25 IF record_ buffet.free /* if record is free  */
26 . THEN » /* the claim and */
27 record_ buffer.free := FALSE /* initialize it */
28 record_ buffer.count := 0;

29 record_ buffer.name := = "CHILL I/O concept ”;

30 FI;

31 . record.. buffer.count + := 1; ' v /* increment its count/
32 WRITERECORD (record_ file, curindex, record_ buffer); ~ / write the record */
33 DISSOCIATE (file_ association); _ /* end the association:/
.34 :

35 END read. modify_write;

AHFATHE

1  merge_sorted_ files:
2 MODULE
3
4 /* this example shows how two sorted files can be merged into one */
5 /* new sorted file, where the field ’key’ is used for sorting */
) /* the old sorted files are deleted after the merging has been done */
7
8 NEWMODE
9 record_type = STRUCT ( ,
10 : key INT,
11 ’ name CHARS (50));
12 .
13 DCL
C 14 flag BOOL,
15 infiles ARRAY (BOOL) ACCESS record_ type,
16 outflle ACCESS record_ type,
17 - buffers ARRAY (BOOL) record_ type,
18 innames ARRAY (BOOL) CHARS (10) INIT := ["FILE.IN.1 ”,”FILE.IN.2 7,
- 19 outname CHARS (10) INIT := "FILE.OUT ”,
20 inassocs. ARRAY (BOOL) ASSOCIATION,
21 outassoc ASSOCIATION;
22
23 /* associate both sorted input files, connect an access to them for input */
24 /* and read their first record .into a buffer */
25 .
26 DO
27 FOR curfile IN infiles,
28 curbuffer IN buffers,
29 curassoc IN inassocs,
30 curname IN innames;
31 CONNECT (curfile, ASSOCIATE (curassoc,curname), READONLY );
32 READRECORD (curfile, curbuffer);
33 OD;
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/* associate the output file, create a file for the association */.
/* and connect an access to it for output , */

ASSOCIATE (outassoc,outnanie);
CREATE (outassoc);
CONNECT (outfile, outassoc, WRITEONLY );

merge.files:
DO FOR EVER

/* determine which file, if any at all, to process next+/

/* ‘flag’ indicates the file */
CASE OUTOFFILE (infiles(FALSE)),0UTOFFILE (infiles(TRUE)) OF
(TRUE), (TRUE): /* both files are empty */
7 EXIT merge_ files; o
(TRUE), (FALSE): ' ' -/* one file is empty
flag := TRUE;
(FALSE), (TRUE): ' /* one file is empty
‘ flag := FALSE;
(FALSE), (FALSE): /*no file is empty

: flag := buffers(FALSE).key> buffers(TRUE).key;
ESAC; |

/* output the buffer which currently contains a record with the x/
/* smallest value for ‘key’, fill the buffer with a new record */

" WRITERECORD (outfile, buffers(flag));
READRECORD (infiles(flag), buffers(flag));
OD merge_files; '

/* delete the input files and close the output file */

DO -
. FOR curassoc IN inassocs; ) - '
DELETE (curassoc); ! /* delete the file Y
DISSOCIATE (c¢urassoc); /* and terminate association x/
OD; _ )
DISSOCIATE (outassoc); - /* disconnect and terminate  */

END merge_sorted_ files;
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variable_length_records:

MODULE
/* This example shows how a file which consists of variable length  */
/* records can be treated. . */
/* The file consists of a number of strings of varying length; the */
/* algorithm will read a string, allocate an appropriate location */

/* for it, and put the reference to this location into a push down list */

NEWMODE
string = CHARS (80),
link_record = STRUCT (
. . next_record REF link_record.
string_row  ROW string);
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16 DCL : :
17 pushdownlist REF link_record INIT := NULL,
18 length INT (1:80),
19 temporaryrow ROW string,
20 fileaccess ACCESS string DYNAMIC,
21 association . ASSOCIATION; -
22 filename CHARS (20) VARYING INIT = 7INPUT.DATA”; ,
23 ASSOCIATE (association,filename); /* associate the input file */
24 CONNECT (fileaccess, association, READONLY) /* connect access for input.  x/
25 temporaryrow := READRECORD (fileaccess); . /* read the first record Cx/
26 DO /* while not end—of-file */
27 . WHILE NOT( OUTOFFILE(fileaccess));
28 pushdownlist := ALLOCATE (link._ record, /* get a new link record */
29 [pushdownlist, NULL ]); /* and initialize it */
30 length := 1 + UPPER (temporaryrow->); /* determine length of string */
31 - DO o
32 WITH-pushdowhst—>; ' /* add new string to list */
33 string_.row := ALLOCATE (CHARS (length), /* allocate space for string ~ */
34 temporaryrow—>); - /*and fill it Cx/
35 oD;
36 temporaryrow := READRECORD (fileaccess); /* get next record in file */
37 OD; : ' :
38 DISSOCIATE (association); ' /* end the association */
39
40 END variable_length_records;
AR E R
1 /* The examples 23 and 24 are example 8 divided.in two pieces. */ _
2 letter. count:
3 SPEC MODULE
4 /* This is a spec module for the corresponding module in examp]e 8. */
5 SEIZE max;
6 count:
7 PROC (input ROW CHARS (max) IN, output ARRAY ("A’.’Z’) INT OUT) END;
8 GRANT count;
9 END letter_ count;
10  letter_ count: REMOTE ”example 24”;
11 test:
12 MODULE :
13 /* This is the module ‘test’ from example 8. */
14 - /* It can now be piecewise compiled together with */
15 /* the above spec module */
16 SYNMODE results = ARRAY (’A’’Z’) INT;
17 DCL ¢ CHARS (10) INIT := "A-B<ZAAIK’ ”;
18 DCL output results; :
19 SYN max = 10_000;
20 GRANT max;
21 SEIZE count;
22 count (-> ¢, output); : : '
23 ASSERT output = results [(’A’) : 3, ('B’, ’K’, ’Z’) : 1, (ELSE) : 0 ];

END test;
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CONTEXT
/* This is a context for the module “letter_ count” x/
/* as used in example 23, allowing the piecewise - */
/* compilation of “letter._ count” */
SYN max = 10_ 000
FOR
letter_ count:
MODULE
SEIZE max;
DCL letter POWERSET CHAR INIT := ['A’: °Z7;
count:
PROC (input ROW CHARS (max) IN, output ARRAY (’A’ 'Z) INT OUT)'
output := [(ELSE) : 0];
DO FOR i:= 0 TO UPPER (input —>);
IF input -> (i) IN letter THEN
output (input —> (i)) + :=1;
FI;
OD;
END count;
GRANT count;
END letter_ count;

FOTREAR R {5

/* This example uses the module ‘stack’ from example 27 or 28. */
/* It shows how prefixes can be used to prevent name clashes.  */
/* It uses the remote construct to share the source code. */
char_stack:
MODULE
SYNMODE element = CHAR;
GRANT (-> stack ! char) ! ALL;
stack: SPEC REMOTE’ "example 29”;
stack: REMOTE “example 27 or 28”;
END char_stack; ‘

int_stack:

MODULE
SYNMODE element = INT;
GRANT (—> stack ! int) ! ALL;
stack: SPEC REMOTE ’“example 29”;.

~ stack: REMOTE “example 27 or 28”;

END int_stack;
/* Here ‘push’, ‘pop” and ‘element’ are visible but  */
/* with prefixes ‘stack ! char’ and ‘stack ! int’ for  x/
/* the implementations with element = CHAR and */

/* element = INT, respectively. */

/* Below are some possibilities of using the granted */

/* names inside modules. Cx/
MODULE

SEIZE ALL PREFIXED stack ;

DCL ¢ CHAR;

int ! push (123) ;
char ! push (’a’) ;
int ! pop () ;

¢ = char ! elem (1) ;
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32  END,

33
34 MODULE
35 - SEIZE (stack ! int —> stack) ! ALL;
- 36 stack ! push (345) ;
.37 stack ! pop'( ) ;
38 END;
XA N 6E
1 textio:
2 MODULE
3 ,
4 - /* This example shows the use of the text i/o features. */
.5 '
6 DCL
7 outfile ASSOCIATION,
8 output TEXT (80) DYNAMIC,
9 size INT := 12345,
10 flag  BOOL := FALSE,
11 set SET (a,b,c) := b,
12 sl CHARS (5) := "CHILL”,
13 s2 CHARS (5) DYNAMIC := "text”;
14 ' ’ ,
15 ASSOCIATE (outfile, "OUTPUT. DATA”) — - associate the output file
16 ‘CREATE (outfile); — — create it
17 CONNECT (output,outfile WRITEONLY ); — — then connect text location
18 WRITETEXT (output,”%B%/”,10); - —=1010
19 WRITETEXT (output,”%C%/”,set); --b
20 WRITETEXT (output,”size = %C%/" size); - —size = 12345
21 WRITETEXT (output,”%CL6%C i/0%/”,s1,52); -~ CHILL text i/o
22 WRITETEXT (output,”flag =%X%C” flag); - -flag = FALSE
23 size ;= GETTEXTINDEX (output); --12
24 DISSOCIATE (outfile);

27.

25 END textio;

KB
1 /* This example implements a generic stack. Please */

2 /* note that the element mode has been left out. */

3 . /* The element mode is defined in the surroundings. */

4 /* The context is a virtually introduced context, */

5 /*.and it has no source. x/

.6 CONTEXT REMOTE FOR

7  stack:

8§ MODULE

9 SEIZE element;
10 NEWMODE cell = STRUCT (pred,succ REF cell,info element);
11 DCL p,last,first REF cell INIT := NULL;

12 . :

13 push:
14 PROC (e element) EXCEPTIONS (overflow)
15 p := ALLOCATE (cell) ON (ALLOCATEFAIL): CAUSE overflow; END;
16 IF last = NULL THEN
17 first := p;
18 last := p;
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ELSE

19
20 last => .succ := p;
21 p —> .pred := last;
22 last := p;
23 FI,
24 last => .info := ¢;
25 RETURN;
26 . END push;
27
28 pop:
29 PROC () EXCEPTIONS (underﬂow)
30 IF last = NULL THEN
31 CAUSE underflow;
32 FI;
33 = last;
34 last := last -> .pred;
- 35 IF lJast = NULL THEN .
36 first := NULL;
37 ELSE
38 last -> .succ := NULL;
39 FI;
40 TERMINATE (p);
41 RETURN;
42 END pop;
43
44 elem:
45 PROC (i INT) RETURNS (element LOC) EXCEPTIONS (bounds)
46 . IF first = NULL THEN
47 CAUSE bounds;
48 FI;
49 p := first;
50 DO FOR j:=2TO i;
51 IF p -> .succ = NULL THEN
52 CAUSE bounds;
53 FI;,
54 p = p -> .succ;
55 oD;
56 RETURN p -> .info;
57 END elem;
58
59 GRANT push,pop,e]em, '
60 END stack;
—MNEREELE
1 /* This example implements the functionality of example 27 */
2 /* demonstrating how an abstract data type can be */
3 /% implemented in two different ways in CHILL. */
4 CONTEXT REMOTE FOR
5  stack:
6 MODULE
7 SEIZE element;
8 SYN max = 10_000, min = 1;
9 DCL stack ARRAY (min : max) element,
10 stackindex INT INIT := min-1;
11 push: ‘ v
12 PROC (e element) EXCEPTIONS (overflow)
13 * IF stackindex = max THEN
192 #X.6— BiINZ 200
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- CAUSE overflow;
FI,
stackindex +:= 1;
stack(stackindex) := e;
RETURN;
END push;
pop: A
PROC () EXCEPTIONS (underflow
IF stackindex = min THEN
CAUSE underflow;
FI;
stackindex-:= 1;
RETURN;
END pop;

elem: ‘
PROC (i INT) RETURNS (element LOC) EXCEPTIONS (bounds)
IF i < min OR | > max THEN
CAUSE bounds;
FI;
RETURN stack(i);
END elem;

GRANT push,pop,elem;

. END stacks;

29, HEBAEIREY BT
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/*This SPEC MODULE defines the interface of example 27 and 28. */ ‘

stack: SPEC MODULE

SEIZE element;
push: PROC (e element) EXCEPTIONS (overflow) END;
pop: PROC () EXCEPTIONS (underflow) END;

elem: PROC (i INT) RETURNS (element LOC) EXCEPTIONS (bounds) END;.

GRANT push,pop,elem;

END stack;
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CGRAREHAR) 1= h
' { CREAEES) | (TRHIED) |

CRIAER) | GRHARB) -
(RMEHK) =

{ (EEIEES) | TRLMIES)}"
(LTt 1= ' _

{ CREAREG) | (TRHES) |

GRS | GRARB) "
(FhtEiEa &) =

{ (FH1EiEd)}"
(FBEEGE) 1=

{ (FiBiEa )}
($EIES)) 1=
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GREAE )
| (CEXE4))

(EXE&a) i= g
(Bl X #E X X%&4))

| (AR XE4)

| (Bl XR = X iE4))

| Gt XiE4)

| (AR (ES)

| (fEFRXEH)

| (=)

(begin-end 42 F) .=
BEGIN (begin-end 442 5 4&) END

(GEAEENEES) (1=
(RX BB = GEAE )
[ mp)] [ (BELFE)];

PROC ( [ (HHZ)D [ (BRHWA]
[EXCEPTIONS ( (%% &))] (EAEKA);
(ig 4244) END

(ki) 1=

(B&Y {, (A}
(k) 1=

(R M HA) (KR
(HAZBME) i=

[ (i@ A)] [RECURSIVE]
GERAM) 1= |

GENERAL

| SIMPLE

| INLINE
GRAZR XES) 1=

(X MER) + (HAER)

[ RmEL£5] [ (MELF$)];
(RN 1= '

PROCESS ( [ (M4 %&)]); (##4%) END
g3 1=

C(ETFTsc&Y] [ () ¢]

‘MODULE [BODY ] (#%3:4k) END

[ L8] [ (RELFE)];

| (GGRAZAEA)

(B3) (1=

[ (ETFTx&)] [ (RX B ¢]
REGION [BODY] (R %4k END
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[k ] [ (RELF$)];
| GZAZ#RK)

A2 /) 1=
{ R | GRS | (B3 | (BLIARKR) T
CGRAZHAR) 1=
‘ [<%$$$$)@Rmmm<ﬁ&&ﬁ$ﬁh
GRAZR) 1= v
[ (M#4F %) :] SPEC REMOTE (#2347 & ) ;
(WA LTFX) (1=
CONTEXT REMOTE (#2347 5 /)
[ (ELTFs#)] FOR
<LT1&&33=
CONTEXT MODULE REMOTE {(#2 5347 & ) ;
(BEHRIRER) 1=
(F R FEE)
| (EX3IRLF)

| (%)

(LR 1=
(R LA )
| 339D
| GERAZHR)

(BRI 1=
[(EFxd&)] [ (Mm% £5F%) :] SPEC MODULE
(A A END [ (B2 45 %)];

BHRBLH) 1=
[(LFx&)] (W% L£F %) :MODULE SPEC
(LK HIR) END [ (F3 25 $)];

(RARK) 1=
R 2L R 30D
| (R3ZBLYD
| Gz AZ%)
(MERARIR) 1=
[(ETFx&)] [ (M#%£45F %) :] SPEC REGION
GLIR $%4k) END [ (B2 4£F%)];
(RRFEY) 1=
[ (LFx#&)] (H¥ %5 %) :REGION SPEC
(LR %4k) END [ (245 %)];
(LFxxk) 1=
(ETFxX) { (EFx)}?
| GzA LT

(ETF) 1=
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dwmmw¢Ti%>wm

.<@&ﬁﬁﬁ>3=
(R IE)
| (ERXEE)

(BRHEIAIEY) 1= :
DCL (#39) {, CGEFELY )

CREY) 1= |
(A3 A
| CRELFRLA)
(EEAHRY) 1=
' (R XM pmAk) (#X) [STATIC]
(REAFFERY) I= _
(RXMBIA) X
LOC [NONREF] [DYNAMIC]

ER X&) 1=
(R XA X X#E4H)
| (Fr#E X XiE49))
| (B X8 2 X & 4))
| CER X XE4)
| AR X IEA))
| CR#AEENED)
| (5 EXEA)
| ()5
(BRI XFEREXES) (1=
SYN (ER XA X)) {, CRRXBEAZLIN)}";
(ERX#EREX) (1=
(RXmdmtir { B = [ GFHm]
| [ (8] = (Fafakx L))
(FERAZXEES) (1=
(X MBI :PROC ( [ (EHEEOD
[ (4 R#%)] [EXCEPTIONS ( (%% #&))]
(itA2BM&k) END [ (B#2F%)];
(MR 1=
CEF A {, GEH A}
GEFAR)Y 1=
(RELFE) { (MELF ) (KERWD
CEMAZR XIEA) 1=
(& XMk 3 :PROCESS ( [ (BEMAEYD
END [ (¥ 25%)];
RIS R LES) =
SIGNAL (EAEF R {, BEEFEX}";
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(BEEFEX) 1=
(RXmda) [= &K ( @&} ] [To]
1M1 FHEWT
FEHEIXES) 1= _
SIGNAL ({25230 {, (FFEX}";
43 X)) 1= , ;
(b [= C #X) { @#EXD)Y)] [To (#£L25)]

F\‘r

_‘;_

ay

12 BENEX MR

(TRLHEIES) 1=
(A5 d3E48))
| (BBNIE4)

(FEPLTFH) 1=
C(BRH) —) (HAE)! (B

(H TS wmy =
(AT
| (=)
(égﬁ—m wy =
(RTH0)

| (%)
(B#) = |

(BNBHE)Y {, (BANBH))

| <#ph B8 {, (BHEL}
(A BEH) I=

GRANT (R E £-F4) {, (AMHEL LT}

| GRANT (#Ema) [ (AEF9)];
A #BEEFe) =

<%§&/é iy {, (BhEH)}
(#BEH) .=

(LF &)

| (HBRKXEFE) (BETH)

| [ ¢(BT#)>1] ALL
(T4 1=

PREFIXED [ (#1%4)]
(BEF8) 1=

FORBID { (Z. %5 4%) |ALL)

(B EFER) 1=
CGBRLEFE {, (BAEF)

(BNIEH) 1=
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SEIZE (R4 2 4F4)) {, (WAL LTFa))";
| SEIZE (#AN&mwa) [ (A% T 4)];

(BANFR) i=
(BNBH) {, (BNBH))"
BNBH) 1= |
(BF8)
| L (3T4)>1] ALL
(BRAFFHI) (1=
HRARTER) ( (ERETER))"
(BRART £ 1=
CHRAART) { CRAARTI})
| (AR Z)
BT 1=
(BT a1 AKX
| (F &5 E)
| (BFEAEXLF)
| ELSE

(LxFZ) 1=
(x)
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LR EXAL XA fER L
: s B 5 W5

(48 5F I 45 PO 36 F 42 AR 942 ' '

(4 7B £F 4 X0 , i 3.11.3

(4 3o 45D : 9.3.2

(i ) By e W ST 42 R DD . 7.4.8

(R _ ‘ 3.10.3

CF LT ' . , 4.2.2

(B4 : 6.1

(B4EE 4 ) : 6.1 -

(HiE S ) o . 10. 2

(4 6.7

EER | 6.7

(HEHEHTFHAAR) ' 6. 20. 4

(B HeR) ' o .3.12.4

(F K7 B 45 5.3.6

(FRRGEBHLS 5.3.7

(¥ AE) 4.2.8

(BB XD 3.12.3

(F R 4.2:9

(m $Am) 5.2.5

(W7 Z 3 45) '6.10

(AR EH ) 6.2

(B AR B 1) 6.2

(BAE5) 6.2

(HAAHETFEAED 7. 4.2

(o AH)D 7.4.2

(A A HE 7.4.2

(o BMRETEEARN S 7404

(Be#EX) - 3.10.2

(begin-end 442 5 10. 3
(begin-end 4-#2 1K) . 10. 2
(Z#2$ F @) ' ' 5.2.4.8
(B4 EHF @HE 5.2.4.2
¥ Fdh) 5.2.4.8
(FRF @) 5.2.4.3"
(HREXY 3.4.3
C R EW 3.6.2
(36 5 34k 6.1
(F 6528 2.4
(B RAEFEX 3.9.3
(BFTREED 3.9.3
B REL 3.9.
(0% R 4l 4350 6.19.3
(RA{FEFRBR . _ 6.7
(ASFHEALK , ~ 6.7
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ARALETF

(PEF A2 AR 24D

CGA R 1)

CER B

O 4300
CEAART)
CERFRT R
CERARF YD
(RRBRER)

(GGLE B

BRE S

(F 5 aia)

CF AR D

(FHE)

(F & F @M
(CHILL W4T 5 AR)
(CHILL ¥ W3 T4 58 M)
(CHILL —# W3 T2 5 F R
(CHILL A P S8 T AR A
RIETEY

(F M6 = B & F 4
ICEX -

(e X)
(et )

(M EE XD
GEERSTAEARER)
(LT '
(LT

(EF &)

(BT A
(515D

(gl

(AEHE 5D

GEH B 7D

(B s i5)

($He5D)

(B2 45
Bt et s 45D

($ARE8))

(B ARIE 4 A

(B AEK)

(B #71)

(HHH BT @A)
CBLERAD

(BLEAE 47D

ST 198
oM B A
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A LEFF
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(R XE4)
(GER B )
(&8 E B

GER MR
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(M3 A aBIRD
(R A& 31 R4

& F)

(it dEF)
(% 45T T 4)

(K AT A25EA)
(B4 X) '
(5B AHRFA2AEAD
T

(BF3E PSR FAZ A AD
GEE T

(h#id)
(hiE L)
(REH A
(AFEHAD
(& M8 0)
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-
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FT D
(#ERAR)
(MK
(FHR)
(A X)
(FF R
(BF 55
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(REX) ]
ik X #H4)
[ETEE Y

)

AR A
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(BAEFE XN
(BLF B
GR A F R

(FAE)
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RS - X S oA M AL
| % B W2 W B
(BELFA) ' : , 12.2.3. 4

(F kR - i 6.5.2
FA) : ' ,' ' 10. 4
(AL : o . 10. 4
X E A ' 7.5.3
(X 425) 7.5. 4
X EHE) 7.5.4
X %) 7.5.4
A& X390 7.5.4
B R E) 7.5.4
(Aw3I AL 3.6.3
CGE A ’ ) 10. 4
(RUE S P 40F42 48 ) - o 7.5.8
(Emaitey o v 6.9
(B B4 . 12.2.3.4
(BB - : 12.2.3. 4
(BEFae) o ' O 12.2.3.4
AZALR) 8.2
(Fxipale$ F @ 5.2.4.8
(Pt HlEF) 5.2.4.2
(FxstfEHFaOHE 5.2.4.2
(W &35 X0 9.4.2
(B3 ) 9.4.3
EHPE 1 © 6.3
(BB FAE ) : ’

(FARAE XD 7.4.6
CFARB XD °3.10.3
(AL 4.1.2
CIC T E S ©3.10.1
(FHIB KD 3.8
(ERF @B 5.2.4.2
(CEHBEL) "3.4.2
(N4 iE) 7.5.7
(N 8B) 7.5,7
[N 7.5.3
SANE AL 7.5.3
(INBEARSFTAREER) 7.4.1
N —RAETEAER 7.4.1
ANBBERRTELAR) 7.4.1 .
(REEZ) ' 12.3
(TLELARTRAEA) ' A ' 7.4.2
ER) ‘ ' o 6. 5.2
(A5 %m$im) 5.2.5
(Fir g S am) 5.2.5

CEAE) - ' 4.2.7
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gk AL

RS XL
Y5 H 5 5
KB . 3.12.5
(KEEA 6.20.3
(FHED 2.2
(A B EAL) 4.1.2
7 RE#) 2.4
(F@a) 5.2.4.1
(FaEikx L) 3.12.4
(F &858 BD 3.4.6
(B 2.1
(EAE A - 7.5.3
(RAWRETEFAR 4.2.12
(AR . 5.2.2
ESR.Z 9 '4.2.13
(CEABLID 4.1.2
EX RS 6.5.2
(- AIEAZHA)D 4.2.11
(B AF R 41.3
BT EE) 6.5.2 .
(FR 3.4.6
(FAE) 4.2.9
(R RAEX ) 3.5
O &I HD 5.3.5
(A ik XD 9.4.2
(5% ) , 9.4.3
CE o 3.3
AT AL 6.20.3
BXZ 3.2.1
(e REFREAERD 7.4.5
UGB A4 7.4.5
& T ) _ 7.4:5
B3 ' 10. 6
A 10.2
(BRI ' '10. 10. 2
(e BELH 5.3.8
C(AARBR) o ' , 9.4.2
GESH ' 9.4.3
(B EHALFAE) 6.2
(&F) : ‘ 2.7
(L5 %) : ‘ k 2.7
(AR XED) } 3.2.3
CHRTHD : 12.2.3.3
QEa s ) 3.3
(BHIFESALE) : 3.4.5
(HFELSR) : . 3.4.5
(AR F @AM ‘ o - 5.2.4.8

(NBHBF) o ‘ 5.2.4.2
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(HFa k)
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GEHH-1D
CGEF#%-2)

GEH -3

GEH -
(Z H 3-5)
(ZHH6)

(EH FF-3)
(BHHF-D
(Bitgmig X L5)
(BReE$BEX LT
(RAET REMBX L)

(KB _
(B BAKEAE XD
(B EAEHEX)
AL M XD
(B # A
TTTLN

(¥ }TmiE)
(F 5 A E )
(EHF)

(A2 B AR & AF)
(R4

(B8
(REKREZHD
(CREHH)
(REBLEHEN
(REHE D
(R& S im)
(AT

(RT#F 41D
(PHRALTFE)
(B LLTF4)
(RAL)

(R 40

(AR 4R)
(A2 B R
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(it A2 R )
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(AR KD
(AR
(AR X
(AR XEE)
(5
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NCES N ' 9.4.3
S BNESE) ‘ ' : 12.2.3.5
(BAIEH) S , 12.2.3.5
(BAF D) ‘ ‘ o 12.2.3.5
(R E ) ' ‘ ' 6.18. 1
(REE RN 6.18. 3
(REAETHIE) 6.18.2
(FoAE) 3.4.5
IRE T-F DU ‘ o - ' © 8.4.5
(BAFERAE) 5.2.4.5
(AKX 3.4.5
<imxm%%&ﬁﬁm> 7.5.8
5520 - 11.5
<%72x¢a> : 11.5
(E 5 R B ' 6.19.2
(255 $) » 2.2
CES T M : v 2.7
RGET LTS - _ 10.10. 2
REGEX L1 10.10. 2
CCERAEBE) | 6.2
S EONE _ ‘ 4.2.7
CGLmsR) A ' 10.10.2
R RK) ' » 10. 2
(YK ) . ' : 10.10. 2
G E k) n 0.2
(B - ‘ — . © 613
(FHtz) | 3.12.5 -
{FR-AE 4.2.6
(B HAEX) 5.2.14
(R 6.5.2
(FKD 3.12.5
(T KB 6.5.2
(FERKAD 3.12.5
(F K48 6.5.2
A B 1) - 6.14
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<$%ﬁ@§ﬁ> 5.3.6
(BAE) 4.2.6
KERR) 3.12.2
S W 3.12.2
($FHBHM) 5.3.8
CE R 4.2.7
(LR - 3.12.2
(BEMBD 4.2.10
RETLEEW 3.12. 4
(# 5 Rm) 5.2.5
(CFAE XD . 5.3.2
(FE2EH-0) 5.3.3
5.3.4

(FEFH-1
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(B X #E X2 SCiE 41 3.2.2
(B3R a3 5.1
(B X R XiE4)) 5.1
FER 3.12.4
(AL PHTFEAARAD 6. 20. 4
(X KE A 7.5.3
(AT FAR 7.5.3
(XANBE AR - 7.5.3
(XAKE 3.10.4
(XA 3.10.4
(EX 3] A L5 2.7
()% 4F ) 5.3.2 -
(R F 41 6.3
(R4 15 P30 FA2 BB D 9.4
(it e #h4%) 9.3
(B 2L 2 A2 B) 9.3.1
(A X)) 3.11.1
(T — A& W3R TR 5 HA)D 9.4.3
(FEiE 70D 7. 4.6
(%A ©5.2.5
(AR XA8) 5.3.1
(AT & % ) 5.2.5
(RAFT 45 1M 5.2.5
(ABTEESR 3.4.5
(L 3.4.6
(EAED 4.2.9
(F# LR 3.12.3
(EFEAL 6.20. 3
A &aE XD 7.4.6
({h) 5.3.1
BT A 7.5.3
(EHmiE) 5.2.8
(g R 5.2.9
AT RARARD 5.2.13
BB HF ) 5.3.2
Gk & 6.5.2
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Bk H: 5l

W R —ARIENE XA 2 %A P U BAR R RRIIARENN AL IS LR
TR AE R TT,
E— TXTESHEEEERE X. 6,

A ABS 72,96,97-98,174 alternative ﬁelds 164

absolute time built-in routine call 125 alternative field 31, 32-33, 36,59, 150, 152 165
absolite time built-in routine call 124 AND 69,176,173
absolute time mode 2, 28, 149, 151, 166-167, 169 ANDIF 69,173
absolute time mode 27 applied occurrence 5, 11, 128, 155
absolute time mode name 27 arithmetic additive operator 71
absolute time mode name 27,166 ’ . arithmetic additive operator 71, 72, 76
absolute time primitive value 123, 125, 167 arithmetic multiplicative operator 72
absolute timing action 122, 123, 127 arithmetic multiplicative operator 72, 73, 76
absolute value 96 ARRAY 29, 30, 35, 163, 173
ABSTIME 124,125,174 array element 34-35, 46, 164
ACCESS * 25,27, 163, 173 © array element 41, 46, 61, 136, 143
access 2,5, 12,31, 34, 39-40, 42, 83,101, 118, 135—  array expression 80, 82, 96-97, 167
136, 142 array location 22, 30, 4647, 81
. access attr built-in routine call 102, 107 array location 46-47,61-62, 80-82, 96-97, 136, 143,
- access attribute 102 167
access location 100-103, 105-108 . array mode 16, 30, 34-37, 44, 58, 109, 146-147,
access location 101 : 149-150, 152154, 166-167
access location 105-106, 108-109, 118-119, 167 - array mode 28, 29, 30, 168
“access mode 4, 26, 102, 147, 149, 151, 153, 166-167  array mode 21-22, 168
access mode 25 . array mode name 29, 96-99, 166
access mode 27,106, 110, 112,119, 149, 151 array primitive value 61-62, 144, 167
access mode name 25, 166 array slice 36, 47
access name 2, 40, 42, 83, 166 array slice 41, 46, 47, 62, 136, 143
- access name 41, 42, 143 array tuple 57, 165
access name 162 array tuple 56, 57-59
access reference 107,110, 118-119 © ' array value 30, 57, 61-62, 109
access sub-location 26, 40, 105, 110, 118 ASSERT 87,173
Access values 102 assert action 4, 87
action 1, 3,5-6,9, 75, 80, 87,90,112,115,120-122, assert action 75, 87
128-131, 133, 142, 144-145, 170 ASSERTFAIL 87, 175
action 75,127 assigning operator 76
action statement 1, 75, 87, 120, 134, 142 assigning operator 75, 76, 77
action statement 75, 122-123, 128 assignment action 76, 143

action statement list 77-82,120-121, 123, 130, 164  assignment action 75
action statement list T77-79, 90, 93-94, 120, 122- = assignment conditions 40, 59, 65, 68, 76, 85-87,

123, 127, 128, 129 91-92, 99, 109
activation 86, 136, 142 assignment symbol 76
active 5, 142, 143-145 assignment symbol 39-40, 75, 76, 80
actual index 110-—112, 114, 116-118 ASSOCIATE 4, 25, 100, 103, 174
actual length 28, 44-45, 60-61, 68-69, 76, 81, 97,  associate built-in routine call 102, 103

114, 116-118 associate parameter 103, 170
actual parameter 65, 84, 132, 142 . associate parameter list 103
actual parameter 57, 65, 84, 85-86, 170 " . ASSOCIATEFAIL 103, 170, 175
actual parameter list 84 ASSOCIATION 25,103, 107, 163, 174
actual parameter list 65, 84 association 2, 4, 25, 39-40, 100-110, 170
AFTER 122/173 association attr built-in routine call 102, 104
alike 13, 140-141, 148, 151, 152 association attribute 101
ALL 137,160-161, 162,173 association location 100-103, 107
all class 12, 33, 66, 140, 143, 147, 155, 165 association location 103-107, 167
ALLOCATE 2,4, 57, 98,99, 136, 174 - association mode 4, 25, 101, 147, 149, 151, 166-167
allocate built-in routine call 96, 98 association mode 25
allocated reference value 99, 136 association mode name 25
ALLOCATEFAIL 99, 175 ’ association mode name 25, 166
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association value
AT 123,173 -

101, 170

Backus-Naur Form 7

base index 4, 101, 106, 108

BEGIN 130,173

begin-end block 3-4, 130

begin-end block 75,127, 129, 130

begin-end body 128, 130

BIN 19, 20, 163, 173

binary bit string literal 56

binary integer literal 53

binding rules 8, 11, 156

bit string . 28, 68-69

bit string literal 56

bit string literal 52, 56, 73

bit string mode 29, 44, 60, 149, 152

bit string value 28, 56, 68-69, 71, 73, 116

block 1, 52, 82, 121, 127, 128, 130, 134-136, 142,
156-157

BODY 134-135,173

BOOL 17, 44, 54, 60, 70, 72, 103-104, 107, 154,
163, 174 '

boolean expression - 82

boolean expression 7, 67, 77, 82, 87, 167

boolean literal 54

boolean literal 52, 53, 54

boolean literal names 53

" boolean literal name 53, 166.

boolean mode 17, 148, 151, 166-167

boolean mode 16, 17

boolean mode name 17

boolean mode name 17,166 v

- boolean value 28, 54, 68-70, 73, 101,115

. BOOLS 28,29, 56, 71, 73, 163, 173

_bound 11, 138, 141, 152-153, 157, 159, 161-162,
164, 167

bound reference 2, 20, 42

bound reference location name 167

bound reference mode
166-168

bound reference mode 20, 21

bound reference mode name 21, 166

bound reference primitive value 42-43, 143, 167

bracketed action 3, 83-84, 121

bracketed action 75

bracketed comment 9

BUFFER 24,163,173

buffer 5, 22, 39, 91-92, 130

buffer element mode 24, 25

buffer element mode 24, 57, 74, 92, 94, 149, 151,

153
buffer length 24, 92, 149, 151
buffer length 24, 25
buffer location 24, 74, 92, 94
buffer location 57, 74, 92, 94-95, 167
buffer mode 2, 24, 147, 149, 151, 153, 166-167
buffer mode 23, 24 ' '
buffer mode name 24, 166
buffer receive alternative 94, 127, 129
built-in routine call 3-4, 48, 57, 84, 97, 99, 103,
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21, 148, 150-151, 153-155, -

107114, 119, 125, 136, 169
built-in routine call 84, 85, 95-96, 169
built-in routine name 95, 169
built-in routine name 84-85, 167
built-in routine parameter 84, 102

built-in routine parameter list 84
BY 80,173

call action 84, 132

call action 75, 84

canonical name string 11, 155

CARD 96, 97-98, 174 '

carriage placement 117

CASE 31, 67,68, 78, 90, 93-94, 173

case action 3, 33, 68, 78, 164-165 ‘
case action 75, 78,127, 129, 165

case alternative 78

case alternative 78, 127, 165

case label 58, 165

case label 78, 164, 165

case label list 57, 78, 164-165

case label list 56, 58, 78, 150, 152, 164, 165
case label specification 32, 58, 78, 164, 165
case label specification 31, 33, 67, 78, 164, 165
case selection 164, 165
case selection conditions
case selector list 78
case selector list 67, 78
CAUSE 88,173
cause action 3-4, 88, 120

33, 58, 68, 78

. cause action 75, 88

change-sign 73

CHAR 17-18, 44, 54, 60, 72, 153, 163, 174
character 2, 7-11, 17, 28, 54-55, 71, 110, 113~11
character 8-9, 54, 114, 168 .

character literal 18, 54

character literal 52, 54

character mode 17, 18, 148, 151, 166

character mode 16, 17

character mode name 17

character mode name 17, 166

character set 8-10, 17, 55, 171

character string 28, 71, 111, 114, 116

character string ' 9 '

character string expression 111, 167

character string literal 9, 55 _

character string literal 52, 55, 73, 137

character string location 111, 118-119, 167 v

character string mode 29, 44, 60, 149, 152, 167

character string value 28, 55, 71, 116

CHARS 27, 28, 29, 55, 71, 73, 163, 173

CHILL 1-10, 12-13, 17, 23, 25-26, 37, 49, 55, 63,
66, 75, 85, 95, 100-102, 108-110, 113-115,
122, 135-137, 140, 142-144, 167, 169

CHILL built-in routine call 84, 95

CHILL location built-in routine call 95

CHILL simple built-in routine call 95

CHILL value built-in routine.call 95, 96

class 2-3,5,7, 12,13, 19-20, 26, 30, 33-34, 40, 46-
47, 50-74, 76, 78, 82-86, 91-94, 97-99, 103-
104, 106-107, 109, 112, 115-116, 119, 124~



125, 140, 143, 147-149, 152-153, 155-156, 165,
167-169

clause width 112, 114, 115-116, 119

closed dyadic operator 76

closed dyadic operator 76, 77

closest surrounding 83, 86, 136

comment 9,11

comment 9

compatibility relations 148

compatible 13, 20, 30, 34, 40, 46-47, 50, 58-59,
61-62, 67-70, 72-73, 76, 78, 82, 85-86, 91-92,
98-99, 106, 109, 112, 147, 149, 152, 155, 165,
167-168

. complement 73

complete 58, 78, 165

component mode 14-15, 29, 45, 60, 81

composite mode 2, 28

composite mode 15-16, 28, 168

composite object 80, 81°

composite value 28, 30-31, 66

concatenation 9, 11, 28, 71

concurrent execution 5, 133, 135, 142

conditional expression 164-165

conditional expression 67, 68, 143-144, 165

conjunction 69

CONNECT 4,100, 105, 106-107, 174

connect built-in routine call 102, 105

connect operation 26, 101, 102, 105, 108

connected 4, 40, 100-103, 105-110, 117

CONNECTFAIL 106,170, 175

consistency 33, 36, 68

consistent 165 -

‘constant 3, 50-59, 63, 66-74, 97, 115, 136, 140,
168, 170

constant classes 12

constant value 3,170

‘constant value 13, 39-40, 50, 57, 140, 144, 168

CONTEXT 137-138,173

context 5, 85, 169 :

context 127, 129-130, 138, 139-141, 161-162

context body 128, 137-138 J

context list 127, 134-135, 137, 138

context module 75,137

CONTINUE 88,173

continue action 5, 24, 89, 90, 145

continue action 75, 88

control code 112, 113

control part 79, 130

~ control part 79

control sequence 54, 55

conversion clause 112-113, 114

conversion code 115

112, 114, 115-116

112, 114, 115

conversion code

conversion qualifier

CREATE 104,174

created 2, 11, 23, 25, 27, 39-40, 65, 81, 98-101,
103, 108, 110-111, 127, 128, 130, 132, 135-
136, 142, 155

CREATEFAIL 104, 170, 175

critical 130, 132-133, 141, 142, 143-144

critical procedure name 142

~ delay case action

current index 101, 106, 108
CYCLE 123,173

cyclic timing action 122-123
cyclic timing action 122,123, 127

data statement 1, 3, 120-121, 129

data statement 128

data statement list

data transfer state

day expression 124

day location 125

DAYS 124,174

DCL 39, 81,132, 139, 173

decimal integer literal 53

declaration 1, 32, 39, 128, 130, 134, 136, 143, 161

declaration 39, 127

declaration statement

declaration statement

defined value 3, 142

defining mode 12-15, 29, 105, 162, 164

defining mode 13

defining mode 13, 14-15, 19, 163

defining occurrence - 5, 83

defining occurrence 10-11, 13-16, 18, 39-40, 50,
75, 80-81, 84, 93-94, 127-128, 130-135, 137,
140-141, 145, 155-157, 159, 161-164, 167

defining occurrence list 10, 13, 39-40, 50, 93, 127,
131, 133, 139-140

definition statements 1

definitton statement 128

DELAY 89-90, 122,123,173

delay action 24, 89, 144

delay action 75, 89

delay alternative 90, 127

24, 90, 144

delay case action 75, 90, 127, 129

delayed 5, 24, 39, 74, 89-95, 122, 142, 143-145

DELAYFAIL 89-90, 175

delaying 5, 92, 142

DELETE 104,105,174

DELETEFAIL 105,170, 175

dereferenced bound reference 42

dereferenced bound reference 41, 42, 43, 143

dereferenced free reference 43

dereferenced free reference 41,43, 143

dereferenced row 43

128
4,100, 101

2, 39, 120
39, 128

" dereferenced row 41, 43, 44, 143

dereferencing 2, 21

derived class 12, 53-56, 65, 70-71, 73, 97, 103-104,
106-107, 119, 124-125 :

derived syntax 7, 30-31, 57, 77, 114, 116, 137, 158 -

destination reach 158, 159

difference 71

digits 115-116

digit 8,53, 113-116

direct linkage 156

directive 10

directive 10

directive clause 10

directive clause 10

directly enclose 129
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directly enclosed 121,129, 140-141, 157, 159, 161,
164 '

directly enclosing 121, 127, 129, 136, 139, 157-162

directly linked 156, 157, 159

~ directly strongly visible 156, 157

DISCONNECT 100, 107,174

disconnect built-in routine call 102, 107

disconnect operation 101

discrete 51

discrete expressions 78, 97

discrete expression 37, 78, 80, 96-98, 111, 168

discrete literal 52

discrete literal expression
165, 168

discrete locations 97

discrete location 96-97, 111, 167

discrete mode 2, 16, 26, 33, 36, 58-59, 6364, 147,
165-168

discrete mode 15, 16, 168

discrete mode 20,25, 168

discrete mode name 19-20, 78, 80-82, 96-97, 164—
166

DISSOCIATE 25,100, 103, 174

dissociate built-in routine call 102, 103

dissociate operation 100

division remainder 72

DO 79, 86, 173

do action 3, 79, 80-83, 130, 144

do action 42, 52,75, 79, 127, 129, 143

DOWN 80, 81,173

DURATION 27,124, 163,174

duration built-in routine call 124

duration built-in routine call 124

duration mode 27, 149, 151, 166, 168-169

duration mode 27

duration mode name 27

duration mode name 27,166

duration primitive value 122- 123 168

duration values 170

DYNAMIC 22, 23, 25-26, 27, 40, 41, 48, 57,
85-86, 132, 139, 173

dynamic array mode 37, 59

dynamic class 12, 51, 68-71, 76, 81, 132

dynamic condition 4, 6-7, 64, 76, 113, 120, 169

dynamic conditions 7

dynamic equivalent 13, 154, 155

dynamic mode 2, 5, 7, 12, 20, 22, 37, 44, 51, 76,
99, 154-155 ‘

dynamic mode location 3, 76

dynamic parameterised structure mode
48, 59, 63, 70

dynamic properties 102, 110

dynamic properties 7

dynamic read-compatible 13, 41, 85- 86 154,
155

dynamic record mode

dynamic string mode 37

19, 29, 31, 58-59, 78, 164~

32, 38,

26, 106, 109, 149, 151

editing clause 112-113, 116, 119
editing code 112,116, 117, 119
element 2, 7, 28, 30, 34-36, 44, 46, 55-57, 60-61,
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66, 68-69, 73, 81, 96-97, 101, 111-112, 116

element layout 36, 82, 151
element layout 30, 46-47, 149, 151-152, 169
element layout 29-30, 34
element mode 30, 81, 101
element mode 29, 30
element mode 16, 30, 36, 46, 57-59, 61, 82, 146—
147, 149-150, 152-154

31, 32, 36, 57, 59, 67, 77-78, 93-94, 120,
121, 127, 129, 150, 152, 164, 165, 173
else alternative 67
else clause 77
ELSIF 67, 77,173
emptiness literal 55
emptiness literal 52, 54, 55
emptiness literal name 55
emptiness literal name 54, 166
EMPTY  43-44, 85, 91, 98-99, 107, 175
empty 11, 23, 28, 39-40, 57, 81, 85, 94, 101, 104,

110, 132, 137, 158, 160-163

empty 87,128,137, 139, 158
empty action 87
empty action 75, 87
empty instance value 55
empty powerset value 57, 97-98
empty procedure value 55
empty reference value 55

ELSE

. empty string 26, 40, 45, 60, 73

END 120, 122-123, 130-131, 133-135, 137,

138, 139, 140, 173

end bit 34, 36

end value 80-81

end value 80, 82

end-of-line 9

enter 142

entered 4, 39-40, 77-83, 90, 93-94, 120, 122 123
128-129, 130, 132, 142

EOLN 118-119,174

equality . 70, 140

equivalence relations 5, 148

equivalent 13, 76, 109, 148-149, 150-155

ESAC 31, 67,78, 90, 93-94, 173

EVENT 24, 163,173

‘event length 24, 89-90, 149, 151

event length 24
event list 90
event location 24, 89-90

- event location 88-90, 167

event mode 24, 147, 149, 151, 166-167

event mode 23, 24

event mode name 24, 166

EVER 80, 173

exception 1, 3-6, 11, 41-48, 51-52, 59-66, 68-70,
72-79, 81-82, 85-93, 95, 98-99,102-110, 112-
113, 116-117, 119, 120, 121, 123-125, 130,
132, 148-150, 154-155, 169-170

exception handling. 120

exception list 121

exception list 22,23, 120-121, 131-133, 140

exception name 4, 85, 120-121, 132, 133, 169

exception name 10-11, 22, 88, 120



exception names 23, 149, 151
EXCEPTIONS 22,131, 133, 140, 173
exclusive disjunction 68 '
EXISTING = 104, 174

existing 4, 101, 104-106

EXIT 83,173

exit action 3, 83, 84

exit action 75, 83, 84

EXPIRED 125,126,174

explicit read-only mode 15

explicit read-only mode 15-16

explicitly indicated 58, 66, 165

expression 23, 25, 32, 34, 38, 45-47, 51, 57, 60, 62—

63, 65-66, 73, 77-78, 81; 98, 101-102, 105,

110, 130, 144-145, 147, 164, 170
expression 7, 46-47, 56-59, 61-66, 67, 75, 77, 80,
96, 98-99, 105, 108, 136, 144, 167-168

expression conversion 63 ‘
expression conversion 50-51, 63, 144, 170
expression list 37-38, 46, 61, 96, 98-99
extra-regional 41, 59, 68, 99, 143, 144

FALSE 17, 53, 69-70, 87, 102-108, 115,174, 203

feasibility 36

FI 67,77,173

field 11, 31, 32-36, 47-48, 57, 59, 63, 66, 83, 146,
160, 163

field 31, 149-150, 152.

field layout 32-33, 36, 83, 150

field layout 32, 48, 150, 152

field layout 31-32, 34, 35

field mode 16, 32, 36, 59, 146-147, 150, 152-154

field name 11, 57, 83, 164 '

field name 10, 11, 47, 57, 63, 160-161, 164

field name 31, 32, 33, 36, 38, 42, 48, 52, 58-59, 63,
83, 161

field name 47-48, 164

field name defining occurrence 83

field name defining occurrence 10-11, 31, 83, 164,

field name defining occurrence list- 10, 31-32

field name list 57

field name list 57, 59, 161

file 4, 26,100, 101-102, 104~-110, 117, 170

file handling state 4, 100, 101

file positioning 106

file truncation 106

FIRST 105-106, 174

first element 46, 47, 62, 136

fixed field 31-32

fixed field 31, 32-33, 150, 152

fixed field name 32, 33

fixed format 114-115

fixed string 116

fixed string mode 28, 29, 45, 60, 76, 81, 147, 150

fixed structure mode 32

FOR 80,137-138,173

for control 79, 80, 82

for control 79, 80

FORBID 160,173

forbid clause 160, 161, 164

forbid name list 164

forbid name list 160, 161, 164

formal parameter 65, 85, 132, 142 :
formal parameter 42, 65, 127, 131, 132-134, 143
formal parameter list 65, 127, 131, 132-134, 141
format argument 111,112

format clause 112, 113

format control string 111-112,113

format effectors- 9, 11, 113

format element. 112, 113

format specification 112, 113

format text 112,113

free 142

free format 114-115

free reference 2, 20, 43

free reference location name 167

free reference mode 21, 149, 151, 155, 166-168
free reference mode 20, 21

free reference mode name 21

free reference mode name 21, 166

free reference primitive value 43, 143, 168

free state 3, 100

GENERAL 131, 132-133,173 -

general 22, 32-33, 85, 132, 133, 143, 167

general procedure 84, 131

general procedure name 22, 52, 133

general procedure name 51-52, 167

generality 85, 167 ‘

generality 85, 132, 141, 169

generality 131, 132

generated 4, 131

GETASSOCIATION 107,174

GETSTACK 2, 4,57, 98,99,136,174

gettext built-in routine call 102, 118

GETTEXTACCESS 118-119,174

GETTEXTINDEX 118-119, 174

GETTEXTRECORD 118-119,174

GETUSAGE 107,108,174

GOTO 87,173

goto action 3, 87, 130

goto action 75, 87

GRANT 158,159, 173

grant postfix 158-159, 160, 161, 164

grant statement 138, 160

grant statement 158, 159, 160-161, 164

grant window 159, 160

grantable 159, 161

greater than 70, 72, 82, 98, 106, 109, 112, 117, 119,
154

greater than or equal 70

group 7, 127,129-130, 139, 141, 161, 164

handler 1, 4-6, 11, 75, 120, 121, 129, 131, 142, 169

handler 39-40, 75, 84, 86-88, 120, 127, 129, 131,
133-135

handler identification 120

hereditary property 12, 13, 15, 17-24, 26-27, 29~
30, 32-33, 148

hexadecimal bit string literal 56

hexadecimal digit 53, 56

hexadecimal integer literal 53
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hour expression 124, 125
hour location 125
HOURS 124,174

IF 9,67,77, 173

if action 3,77

if action 75, 77, 127, 129

" imaginary outermost process
136, 142, 157, 169

implementation built-in routine call 84

implementation defined built-in routine 5, 135,169

implementation defined exception name 4-5, 169

implementation defined handler 121, 169

implementation defined integer mode 5-6

implementation defined integer mode names 13,
169 - o

implementation defined name 10,85, 127, 167

implementation defined name string 157

implementation defined process names

implementation directive 10

implementation directive 10, 169

implicit read-only mode 15, 16, 30, 32, 146

implicitly indicated 165

implied 156-157, 162-163

implied defining occurrence

l implied names 5, 157

implied name string 158, 162, 163

IN 22,70, 80, 85, 93-94, 122-123, 127, 131-132,.
173

inclusive disjunction 68

index expression 105, 106-109,111-112, 118

index mode 26, 30, 106

index mode 25-26, 27, 29-30

index mode 26, 30, 46-47, 58, 61-62, 97-98, 105—
109, 112, 149, 151-153, 165

INDEXABLE 104,174

indexable 4, 101, 104-106

indexing 2

indirectly strongly visible 156, 157

inequality 70

INIT 39,173

initialisation 39, 128

initialisation 39, 40, 57

INLINE 131, 132-133,173

inline 132

inline procedures 131

INOUT 22, 85, 131-132, 134, 173

input-output mode 2, 25

input-output mode 15, 25

INSTANCE 23, 65, 163,174

instance location 90, 93-94, 167

instance mode 2, 23, 149, 151, 155, 166-168

instance mode 15, 23

instance mode name 23

instance mode name 23, 166

instance primitive value 91, 168

instance value 23, 65, 88, 90, 93-94, 142, 169

INT 13, 16, 19, 30, 53, 97-98, 110, 119, 131, 154,
163, 169, 174

integer expression 37, 44-45, 61, 80, 96, 98-99, 118-
119, 124-125, 168

85-86, 127, 134, 135,

5,169

157, 162, 163

22 % X.6 — X Z. 200

integer literal 53

integer literal 52, 53

integer literal expression
55, 73, 89-92, 168

integer location 125

integer mode 17, 135, 148,151, 166, 168-169

integer mode 16 ’

integer mode name 16

integer mode name 16, 166

integer value 4, 17-18,53, 71-73, 96, 115

intersection 69

intra-regional 3, 41, 59, 68, 85, 91-92, 99, 133,
143, 144, 161 '

INTTIME 125,174

invisible 58, 156, 164

io clause 112-113, 117

1o code 112, 117

iolist 111, 112, 116

io list element 111, 112, 116

io location built-in routine call 95, 102

10 simple built-in routine call 95, 102

io value built-in routine call 96, 102

irrelevant 150, 152, 164, 165

ISASSOCIATED 103,174

1sassociated built-in routine call 102 103

iteration 3

iteration 80

18-20, 24, 26, 28, 34-35,

justification 114-115

l-equivalent
label name

13, 148, 149, 150, 153
75, 130, 134, 140
label name 83-84, 87, 167
labelled array tuple 57, 164
labelled array tuple 56, 58, 165
labelled structure tuple 57
labelled structure tuple 56, 57, 59, 164
LAST 105-106, 174
layout 30, 32, 34-35, 113
left element 45, 60-61, 136
LENGTH 28, 96, 97,174
length 34, 36, 97, 151
length argument 96
less than 36, 45, 60, 65, 70, 76, 112, 116-117, 119
less than or equal 20, 29-30, 36, 70

letter 8, 52, 115

letter 8

lexical element 8, 9

lifetime 1, 4, 39-40, 43-44, 48-49, 74, 81, 86, 89-92,
95, 98-99, 108, 127, 128, 130, 132, 134-135,
136

lifetime-bound initialisations 128

lifetime-bound initialisation 39

line-end comment 9

linkage 156

linked 138, 156, 157, 159

list of classes 33, 34, 98, 147, 165

list of values 5, 33, 38, 44, 48, 55-57, 59, 63 93,
145, 154, 165

literal 8, 17, 19, 32, 52, 73 .

literal 3, 34, 45, 47, 50, 51, 52-54, 60, 62, 6674,



97, 140, 168, 170

literal 50-51, 52

literal expression 140 :

literal expression list' 31, 33-34

literal qualification 52

literal range 19, 25-26, 78, 164-165

LOC 22, 23, 40, 42, 81, 85-87, 131-134, 139, 173

loc-identity declaration 2, 40, 81, 128-129, 132, 136

loc-identity declaration 39, 40, 41-42

loc-identity name 40, 42, 133, 140, 153, 161

loc-identity name 42, 143, 166

location 1-5, 12-13, 15, 20-22, 24-26, 31, 35-36,
39-40, 41, 42-44, 46-49, 51, 55, T4, 76-77,
80-81, 83-86, 95, 97-106, 108-112, 116, 118~
119, 125-128,130-132, 134, 136, 142-143, 153~
154, 160, 169-170 ’

location 40, 41, 48, 51, 57, 74-77, 80, 83-86, 96-97
103-104, 132, 136, 143-144, 161, 167

location argument 111, 115-116

location built-in routine call 48

location built-in routine call 41, 48, 49

location built-in routine call 84 .

location built-in routine call 48-49, 143, 168

location contents - 51

location contents 50, 51, 144

- location conversion 49

location conversion 41, 49, 63, 136, 143, 170

location declaration 2, 4, 39, 132, 136

location declaration 39, 40, 42, 57

location do-with name 42, 83

location do-with name 42, 143, 166, 170

location enumeration 81

location enumeration 42, 80

location enumeration name 42, 82

- location enumeration name 42, 143, 166

location name 40, 42, 133, 140, 161

location name 42, 136, 143, 166-167

location procedure 5

location procedure call 48,132

location procedure call 41, 48, 143

location procedure call 48, 85, 143, 168

locked 142, 143, 145

LONG_INT 17

loop counter 80, 81

loop counter 42, 52, 80, 81-82, 127

LOWER 96, 97-98, 154, 174

lower bound 30,47 .

lower bound 17-19, 29-30, 37, 46-47, 61-62, 81,
97, 106, 108, 149, 151, 169

lower bound 19, 20, 30, 37

lower case 8,9, 115

lower element 46, 47, 62, 136

mapped 30, 32, 36

mapping 34, 35-36

match 140-141 ‘

MAX 96, 97-98, 174

member mode 20

member mode 20

member mode 20, 58-59, 70, 82, 97, 148, 151, 15
membership operator 70 ‘

membership pperator 69, 70

metalanguage 2,7

MILLISECS 124,174

MIN 96, 97-98, 174

minute expression 124, 125

minute location 125

MINUTES 124,174

MOD 72,173,173

mode 2-3, 5, 12-14, 15, 16, 22-23, 26-27, 29-37,
39-49, 51-52, 57-65, 67-70, 72, 74, 76, 78, 81~
87, 89-94, 97-99, 103-106, 108-110, 112, 115—
116, 119, 126, 132-134, 140-141, 143, 145-
151, 153-155, 160-165

mode 12-13, 15, 16, 21-25, 29, 31-33, 39-41, 50,
57, 81, 132, 139-140, 145, 162, 168

mode argument 57, 96, 97-99

_mode checking 5, 13, 49, 63

mode definition 2, 13, 14-15, 50

mode definition 13, 14-16, 127

mode name 6, 12, 13, 14-16, 97, 162

mode name 16, 42-43, 49, 56-58, 6364, 67, 96-99,
163,166 :

mode rules 5, 146

modification built-in routine call 102, 104

MODIFY 104,105,174

modify parameter 104, 170

modify parameter list 104, 105

MODIFYFAIL 105,170,175

MODULE 134,137-138,173

module 3-5, 83-84, 120-121, 128-130, 134, 135-
136

module 75,127, 129, 134, 135, 137-139, 141, 160~
162

module body 134, 138-139, 141

module body 128, 134, 157

module name 134

module spec 130, 138, 139-141, 164

modulion 127, 128-129, 134-136, 138, 141, 158-
162, 164 '

modulo - 72, 73

monadic operator 73

monadic operator T3

month expression 124

month location 125

multi-dimensional array 30

multiple assignment-action 75"

name 2-6, 10, 11, 13-14, 16-18, 21-23, 25, 27, 31—
32, 39-40, 42, 48, 50, 52-55, 63, 80-82, 84, 86,
88, 91, 93, 127-128, 130-135, 138, 140, 155,
160, 166-167, 169
name 10, 11,15, 71, 81, 127, 155, 157, 166-167
name binding 5, 10, 128, 155, 156, 157
name string 11, 75, 81, 83-84, 133-135, 137, 139,
148, 157, 160-161 '
name string 10, 11, 138, 141, 152-153, 155-164,
167 '
named values 18
new prefix 158, 159-160, 162
NEWMODE 13, 14, 173
newmode definition statement 6,13, 15
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newmode definition statement 14, 15-16, 128, 139

newmode name 15,19, 29, 140, 160, 164, 167, 169

newmode name 166

newmode name string 160-161, 164, 167

nil 16, 143-144, 151

non-composite mode 15,16, 168

non-hereditary property 12,16, 19, 29

non-percent character 113

non-recursive 23, 85, 132

non-reserved character 55, 168

non-reserved name - 84, 167

nop-special character 55, 168

non-value property 12, 23, 25-26, 33, 39-40, 51,
64, 76, 85, 133-134, 145, 147

NONREF 22, 48, 86, 132, 139, 140, 173

NOPACK 30, 32, 34, 35-36, 4648, 82-83, 150~
151, 173 ‘

NOT 173,173

NOTASSOCIATED  103-104, 106, 175

NOTCONNECTED 107-110, 175

novelty 12-13, 14, 15, 16, 148-149, 151-153, 164

novelty bound 13, 15, 141, 148, 152, 153, 164

novelty paired 153

NULL 21- 23 43-44, 55, 85, 91, 99, 107-108, 174

null class , 55, 143, 155

NUM 19, 30 35, 37, 44-45, 47, 60-64, 96, 97-98,
106, 108, 154, 174

number of elements 30, 35, 37, 58, 149, 152, 154

number of values 17-19, 36, 148

numbered range mode 19, 26

numbered set element 18

numbered set list 18

numbered set mode 18, 19, 26, 82, 148

octal bit string literal 56

octal digit 53, 56

octal integer literal 53

OD 79, 86,173

OF 31,67, 78, 173

old prefix 158, 159-162

ON 120,173

on-alternative 130

on-alternative 120,127,129

operand-0 67, 68

operand-1 68, 69

operand-2 69, 70

operand-3 69-70, 71, 72

operand-4 71,72,73

operand-5 72,73, 74

operand-6 73, T4, 143

operator-3 69, 70

operator-4 - T1, 72

OR 68, 76,173

ORIF 68,173

origin array mode 16, 30

origin array mode name 29, 30, 37

origin array mode name 15

origin reach 158, 159

origin string mode 16, 29

origin string mode name 28, 29, 37

origin string mode name 15
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parameterisable variant structure mode

parameterised array mode

‘powerset difference operator

origin variant ‘structure mode
150, 152, 154

origin variant structure mode name 31, 33-34, 37

origin variant structure mode name 15

OUT 22, 85, 131-132, 134, 173

OUTOFFILE 107,108,174

outoffile 102, 106-109

outside world object 4, 25, 100, 103-104

OVERFLOW 64, 72-74, 81, 98,175

overflow 114-115

16, 33, 38, 149-

PACK 30, 32, 34, 35, 150-151, 173

packing 34, 35

padding = 114-116

parameter attribute 23, 132-134, 149, 151

parameter attribute 22

parameter list 125

parameter list 22, 23

parameter passing 6, 65, 85, 131-132, 169

parameter spec 85-86

parameter specs 23, 85, 132, 133, 149, 151, 153,
163

parameter spec 22, 23, 57, 127, 131-134, 140

parameterisable 12, 22-23, 26, 34, 41, 98, 146,
154

33, 146,
149, 152, 154

parameterised array mode 37

parameterised array mode 29, 30

15-16, 30, 47, 62, 166

parameterised array mode name- 29, 166

parameterised string mode 37

parameterised string mode 28, 29

parameterised string mode 15-16, 29, 45, 60, 166

parameterised string mode name 28, 166

parameterised structure mode 31, 32-33

parameterised structure mode 15-16, 32, 33, 38,
58-59, 146, 149-150, 152, 154, 166

parameterised structure mode name 31, 166

parent mode 14-17, 19, 147-148

parenthesised clause 112,113

parenthesised expression 46, 65

parenthesised expression 51, 65, 66

pass by location 131, 132

pass by value 131, 132

path 14, 148

percent 113

percent 113

piece 5, 9,11, 136-137

piece designator- 136, 137

pilecewise programming 136, 138, 140

POS 34, 35, 150, 173

pos 151

pos 31-33, 34-35, 36, 150-151

postfix 159

postfix 158-159, 160, 162

POWERSET 20, 163, 173

powerset difference operator 71

71, 72,76

powerset enumeration 80-81
powerset enumeration 80



powerset expression 81

powerset ‘expression 80, 82, 96-97, 168

powerset inclusion operator 70

powerset ir.Jusion operator 69, 70

powerset mode 2, 20, 58, 147-148, 151, 153, 166,
168

powerset mode 15, 20

powerset mode name 20, 166

powerset tuple 57-58

powerset tuple 56, 58-59

powerset value 20, 57, 68-T1, 73, 80-81, 96

PRED 81, 96, 97-98, 174

predefined name string . 159

prefix 158 v

prefix 10,11, 158, 160-162

prefix clause 159, 160, 161-162

prefix rename clauses 158

prefix rename clause 158, 159-162

PREFIXED 160,173

prefixed name string 155, 158

prefixed name string 10, 11

prefixing operator 11

primitive value 51, 83, 147

primitive value 50, 51, 74, 83, 96, 144, 167-168

PRIORITY 89,173

priority - 89, 90-94

priority 89, 90-92

PROC 22,131, 133, 140, 163, 173 .

proc body 128,131 _

procedure 2-6, 22, 48, 55, 64-65, 84-87, 120, 128~
132, 136, 142-144, 163 .

" procedure attribute list 131, 140

“procedure call 3, 5, 84, 86, 130-132, 143

procedure call 57, 84, 85, 143-144

procedure definition 86, 121, 131, 133, 136

procedure definition 52, 127, 129, 131, 132-133

procedure definition statements 22

procedure definition statement 128, 131, 132

procedure mode 2, 22, 23, 133, 141, 149, 151, 153,
155, 166, 168

' procedure mode 14-15, 22

procedure mode name 22, 166

procedure name 52, 57, 86-87, 132-133, 141-
142, 153, 163

procedure name 84-85, 143144, 167

procedure primitive value 84-86, 168

procedure values 22, 131

PROCESS 133, 140, 173

process 2, 4-6, 23-24, 27, 39, 55, 65, 74, 84, 86-95,
122-123, 125-126, 129-130, 135, 142, 143~
145, 169

process body 142

process body 128,133

process creation 142

process definition 5, 65, 84, 86-87, 121, 133, 136,
141-142, 169

process definition 127,129, 133, 134

process definition statement 128,133, 134

process delaying 144

process name 6, 91, 133, 141-142, 145, 153, 163,
169 ’

~

process name 65, 145, 167

process re-activation 145

process termination 142

product 72 S

program 1-5, 8-12, 26, 37, 66, 75, 84, 100-101,
108-110, 120, 122, 128-129, 131, 133, 135,
136-137, 142, 152, 156

prugsam 135

program structure

PTR 21,163,174

1,5 127

quasi data statement 128, 139

quasi declaration 130, 139

quasi declaration statement 139

quasi defining occurrence 11, 15, 130, 138, 140-
141, 152-153, 156-157

quasi definition statement 139, 140

quasi formal parameter 140

quasi formal parameter list 140, 141

quasi loc-identity declaration 139, 140

quasi location declaration 139

quasi novelty 15, 141, 153, 164

quasi procedure definition statement

quasi process definition statement

quasi reach 130

quasi signal definition 140

quasi signal definition statement 139, 140

quasi statements 140

quasi synonym definition 140, 170

quasi synonym definition statement

quote 55, 168

quote 55

quotient 72

130, 139, 140
130, 139, 140

139, 140

RANGE 19, 26, 30, 163, 173

range 1-2, 17, 19-20, 30, 55, 57, 66, 78, 116, 124,
169 '

range 56

range enumeration 80-81

range enumeration 80

range list 165

range list 78

range mode 14-16, 19, 30, 76, 107, 109, 116, 147-
149, 151, 166

range mode 16,19

range mode name 19, 166

RANGEFAIL 41, 44-47, 51, 59-62, 68-70, 76, 78,
82, 98, 107, 109-110, 124-125, 148-150, 154,
175 ‘

re-activation 5, 142

reach - 39-40, 79, 85, 89-90, 92-94, 121-123, 127,
128-130,135-136, 138, 141, 153, 156-164, 169

reach-bound initialisation 128-129, 142-143

reach-bound initialisation 39, 40

READ 15, 16, 30, 32, 153-154, 163, 173

read operation 101, 102, 105, 107, 108, 109

read-compatible 13,41, 43, 85-86,119, 153, 154—
155 i

read-only 2, 16, 32, 148, 153-154

read-only mode 2, 15, 16, 30, 32, 146, 150-151,
153
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read-only property 2,12, 16, 40, 76, 85, 90, 93—
94, 99, 109, 116, 126, 146

READABLE 104,174

readable 4; 101, 104, 106

- READFAIL 109, 175 .

READONLY 105-107,110, 174

'READRECORD 4, 108, 109, 113, 118, 174

readrecord built-in routine call 102, 108

READTEXT 111, 112,114-118,174

READWRITE 105-107,174

real defining occurrence 130, 141, 156-157

real novelty 15, 141, 153

real reach 130, 138-139, 141

RECEIVE 74, 93-94,173

receive buffer case action 94, 144-145

receive buffer case action 92, 94, 129

receive case action 3, 5, 24, 92, 145

receive case action 52,75, 92, 127

receive expression 24, 74, 144-145

receive expression 74, 144

receive signal case action 93, 144

receive signal case action 92, 93, 129

record mode . 26, 101, 109, 170

record mode' 25-26 .

- record mode 26, 108-109, 118, 149, 151, 153

RECURSIVE 22, 23, 131, 132-133, 173

recursive 23, 131, 132, 143

recursive definitions 13, 14, 50

recursive mode 14, 148

recursive mode definitions 14

recursivity 23, 85, 132, 149, 151, 169

REF 14, 21, 110, 153-154, 163, 173

referability 2, 36, 41

referable 2, 20, 34, 36, 40, 41, 42-49, 74, 82-83,
85-86, 97-98, 102, 109, 112, 126, 132-133,
140, 170

reference class 12, 107, 143

reference mode 2, 20, 146, 153, 155

reference mode 14-15, 20

reference  primitive value 98-99, 168

reference value 2-3, 21, 22, 98-99, 107-108, 110

referenced location 43-44, 74, 99, 108

referenced location 74, 144

referenced mode 21

referenced mode 21

-referenced mode 21, 43, 148, 150-151, 153-155

referenced origin mode 22, 44, 149-151, 153-155

referencing property 12, 143, 146, 154-155

REGION 135, 138, 173 '

region 3-5, 99, 120-121, ‘128—130, 132, 134, 135,

136, 142-145 :
region 127-129, 135, 137-139, 141, 143-144, 160-
162

region body 135, 138-139, 141

region body 128, 135, /157 :

region name 135 .

region spec 130, 138, 139-141, 164

regionality 65, 85-86,103,106-107,109,119, 140-
141, 143, 144, 169-170

regionally safe 40, 76, 85-86, 99, 144

relational operators 27, 70
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relational operator 69, 70

relative

REM

timing action 122,127

1eleased 121, 142, 143-144

72, 73, 173

REMOTE 136-137, 173

remote

context 137, 138

remote modulion 134-135, 136-137, 138-139, 141

remote
remote

piece 136, 137
spec 136-137, 138-139

repetition factor 112, 113

reserved names 167

reserved simple name string 9
reserved simple name string 9, 84
restrictable 13, 154, 155

'RESULT 86, 173
result

2-5, 11, 32, 51, 64, 6670, 73, 76, 86, 92,

103, 108, 131, 142, 148-150, 154

result

86

result action 3, 86, 132, 143
result action 57, 75, 86, 87, 132

. result attribute 23, 132
result attribute 22

result spec 131-132

result

spec 23, 48-49, 57, 64, 85-87, 132, 149,

151, 153, 163

result spec 22, 23,127, 131-133, 140

result transmission 6 ’

resulting class 12, 19, 58, 68-69, 71-73, 82, 97,
147, 165

resulting list of classes 33, 78, 165

resulting lists of classes 33

resulting mode 147

RETURN 86,173

return action 86, 131

return action 57, 75, 86

RETURNS 22,173

right element 45, 60-61, 136

root mode 12, 19, 26, 60, 68-74, 82, 97-98, 116,
140, 147, 153, 165, 169

ROW

ow 2,

9, 21, 163, 173
20, 22, 43

row mode 22, 149-151, 153-155, 166, 168
row mode 14, 20, 21

row_mode name 21, 166

Iow primitive value 43-44, 143, 168

safe 14

SAME
scope

105-106, 174
4-5,127, 128

second expression 57
second expression 124, 125
second location 125

SECS

124, 174

seizable 159, 162

SEIZE

137, 161, 173

seize postfix 158-159, 161, 162
seize statement 161

seize statement 158-159, 161, 162
seize window 161-162

selection 2-3, 78, 164

selector

33, 78, 165



selector value 164, 165
semantics 7-10, 32, 40, 42, 47, 49, 52, 63, 76, 81,

91-92, 102-104, 112, 118-119, 131, 136-137 -

semantics 7

semantic category 7, 166
semantic description 7-8

SEND 91-92,173

send action 5, 24, 91, 92, 143
send action 57, 75, 91

send buffer action 92, 94, 144-145
send buffer action 91, 92

send signal action 91, 93, 145
send signal action 91
SENDFAIL . 91,175
SEQUENCIBLE 104,174
sequencible 4, 101, 104-106
SET 18, 90, 93-94, 105, 163, 173
set element 156

set element 18

set element name 18, 130, 140, 148, 153

 set element name 11, 54, 167
set list 18,19 -
set literal 54, 116
set literal 52, 54
set mode 18, 54, 116, 148, 151, 156, 166

set mode 16, 18, 127

set mode 18, 54, 140, 153

set mode name 18, 166

settext built-in routine call 102, 118
SETTEXTACCESS 119,174
SETTEXTINDEX 119, 174
SETTEXTRECORD 118-119, 174
SHORT_INT 17

SIGNAL 140, 145,173

signal 5, 91-93, 130, 145, 163
signal definition 57, 145

signal definition 127, 145

signal definition statements 5

signal definition statement 128, 145
signal name 91, 93, 141, 145, 153, 163
signal name 57, 91, 93, 167

~ signal receive alternative 130
signal receive alternative 93,127,129

similar 13, 147, 148, 149, 151, 155-156, 169
SIMPLE 131, 132,173
simple 131, 132
simple name string 8, 116
simple name string 8, 9-10, 11, 75, 115, 131, 133—
141, 155, 161-163
* simple prefix 10, 160
simple procedures 131
simple spec module 130, 138, 140
simple spec region 130, 138, 140
single assignment action 57, 75
SIZE 16, 49, 96, 97-98, 174
size 16, 26, 32,101
slice size 45, 46-47, 60-62, 136
slicing 2
space 9
SPACEFAIL
- 130, 175

65, T7-79, 85, 90, 93, 95, 99, 120,

_string expression

SPEC 136, 138, 139, 160, 173

spec module 5

spec module 75, 127-130, 135, 137, 138, 139-141,

157, 160-162

spec module body 128, 138

spec region 5

spec region 127-130, 135, 137, 138, 139-141, 143—
' 144, 157, 160-162

spec region body 128, 138

special character combination 8-9

special simple name strings 8, 9, 115

special symbol™ 8,172

stack 98

START 65, 173

start action 88

start action 75, 88

start bit 34, 36, 151 :

start element 44, 45, 60-61, 136

start expression - 3, 5, 65, 88, 130, 142

start expression 51, 57, 65, 88, 170

start value 80-81 ’

start value 80, 82

STATIC 39, 40, 136, 139, 142, 173 .

static 41, 74, 136, 140

static class 97

static condition 7, 64-65, 140, 144, 148

static conditions 7

static mode 2, 12, 20-21, 155, 167

static mode location 49, 63, 108, 136, 143, 167

static properties 5, 11, 38, 84, 138, 140, 169

static properties 7

static record mode 26, 107, 109, 149, 151

STEP 34, 35-36, 150, 173

step 30, 34-35, 150-151

step enumeration 80-81

step enumeration 80

step size 34, 35-36, 151

step value 80-81

step value 80, 81-82

STOP 88,173

stop action 5, 88, 142

stop action 75, 88

storage 32, 65, 77-79, 85, 90, 93, 95, 98-99, 120-
121, 130, 148

storage allocation 136

store location 108, 109

strict syntax 7, 46, 149-150, 152

string concatenation operator 71

string concatenation operator 71,

string element 28, 44, 114

string element 41, 44, 60, 136, 143

string expressions 97

80-82, 96-97, 111, 168

string length 22, 28, 29, 37, 44, 55-56, 71, 73,
76, 98, 109, 111, 114, 116, 118, 150, 152, 154

string length 28, 29

string location 22, 44-45, 81

72,76 .

" string location 41, 44-45, 60, 80-82, 96-97, 111~

112, 136, 143, 167 .
string mode 28-29, 37, 44, 70, 82, 109, 146-147,
149, 152, 154, 166-168 -
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string mode 28, 168

string mode 21-22, 168 .

string mode name 28-29, 96-99, 166

string primitive value 60-61, 168

string repetition operator 73

string repetition operator 73

string slice 45, 60, 112, 116

string slice 41, 45, 60, 136, 143

string type 28,29 _

string value 28, 60, 73, 109, 112, 118

strong 3, 12, 43-44, 60, 71, 78, 82-83, 97-98, 164

strongly visible 156, 157, 159, 161-163

STRUCT 14, 31, 35, 154, 163, 173

structure field 34-36, 47, 79

structure field 41, 47, 48, 63, 136, 143, 164

structure location 22, 31-32, 42, 44, 47, 83

structure location 47-48, 63, 83, 136, 143, 164, 167

structure mode 2, 11, 16,26, 31, 32-36, 57-58,
83, 141, 146-147, 149-150, 152-154, 160-161
166-168

structure mode 28, 31, 32

structure mode name 31, 166

structure primitive value 63, 83, 144, 164, 168

structure tuple 56, 57-59, 164

structure value 31-32, 52, 57, 63, 83, 109, 170

sub expression 67, 68, 144

sub operand-0 68

sub operand-1 69

sub operand-2 69, 70

sub operand-3 71

sub operand-4 72,73

SUCC 81, 96, 97-98, 174

sum 71

surrounded 5, 52, 86, 99, 127, 129, 130, 134-136,
141-142

SYN 50,140,173

synchronisation mode

synchronisation mode 15, 23

SYNMODE 14,173

synmode definition statement 14

synmode definition statement 14, 128, 139

synmode name 14, 16, 19, 29-30, 44-45, 47, 60,
62, 71, 81-82, 105, 140

synmode name 166

synonym definition 13, 50

synonym definition 13, 50, 57, 127

synonym definition statement 3, 50

synonym definition statement 50, 52, 128, 139-140

synonym name 13-14, 50, 52, 140, 153, 161

synonym name 51-52, 144, 166

synonymous 13, 14, 15-16, 29-30, 4345, 47, 60,
62, 71, 81-82

syntax 7, 8,57, 78, 136

syntax description 7, 9, 166

2,23

tag 109

tag field 16, 32, 33, 39, 48, 58-59, 63, 76, 146, 165
tag field name 32, 33, 150, 152 '

tag field name 31, 167

tag list 31, 32-33, 150, 152

tag-less alternative fields - 33
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tag-less alternative fields 32, 33

tag-less parameterised structure mode 33
tag-less parameterised structure mode 58-59
tag-less variant 170

tag-less variant structure 170

tag-less variant structure mode 33, 47, 58-59,
63, 165

TAGFAIL  41-42, 48, 51-52, 59, 63, 70, 76, 109,
148-149, 175

tagged parameterised property 12, 33, 39, 146,
147

tagged parameterised structure mode 33, 58-
59, 146-147

tagged variant structure mode 33, 48, 58-59, 63,
165

TERMINATE 98, 99, 136, 170, 174

terminate built-in routine call 95, 98

terminated 9-10, 79-82, 103, 113, 120, 129, 131,
142 :

TEXT 26, 163,173

text argument 111, 112

text built-in routine call 102, 111

text io argument list 111

text length 26-27, 110-112, 117-119, 149, 151

text length 26, 27

text location 110

text location 110

text location 102, 105-107,111-112, 117-119, 167

text mode 2, 26-27, 110, 147, 149, 151, 153, 167

text mode 25, 26 '

text record 26,110-114, 116-119

text record mode 27, 110, 119, 149, 151

text record reference 110, 118

text record sub-location 40

text reference name 10-11, 137, 169

text value 110

TEXTFAIL 112,116-117,119, 175

THEN 9,67, 77,173

-then alternative 67T

then clause 77,127

THIS 65, 142,173

TIME 27,125,163, 174

time value built-in routine call 96, 124

TIMEOUT 122,173

timeoutable 4, 89-90, 92-94, 122-123, 125-126,
170

TIMERFAIL 123-124, 170, 175

timing action 122

timing action 75, 122,129

timing handler 122,123, 127, 129

timing mode 2, 27

timing mode 15, 27

timing simple built-in routine call

TO 80, 91, 140, 141, 145, 173

95, 125

.transfer index 101-102, 107, 108, 109

transfer location 105, 106-107

TRUE 17,53, 67-68, 70, 72, 77, 82, 103-105, 107—
109, 115, 118, 174

truncation 114-115

tuple 57, 58, 67

tuple 50-51, 56, 57-59, 144



undefined location 40, 42, 48-49, 86, 132

undefined synonym name 66, 167

undefined value 3

undefined value 66

undefined value 3, 39-40, 50, 58-59, 64, 66, 76,
86, 98, 108, 132

underline character 8, 53, 56

union 32-33, 68, 163

unlabelled array tuple 57

unlabelled array tuple 56, 58

unlabelled structure tuple 57

unlabelled structure tuple 56, 57-58
unnamed values 18

unnumbered setdist 18
unnumbered set mode 18, 97, 148

UP 28, 45-46, 60, 62, 173

UPPER 96, 97-98, 174

upper bound 17-19, 22, 29-30, 37, 44, 46-47,
61-62, 81, 97, 109, 149, 151, 154, 169

upper bound 19, 20, 30

upper case 8,9

upper element - 46, 47, 62, 136

upper.index 29, 30, 47, 62

upper lower argument 96, 97

USAGE 105-107,174

.usage 102, 106-110

usage expression 105, 106-107

v-equivalent 13, 148-149, 155

1-5, 12-13, 15-32, 34-37, 39-43, 45, 47-48,
50-65, 66, 67-68, 70-74, 76-78, 80-82, 84-86,
89-117, 119, 123-125, 130~132, 140, 142, 145,
148-152, 154, 160, 164-165, 169-170

value

value 39-40, 56-59, 66, 75-76, 84-87, 91-92, 98-

99, 103-104, 132, 143-144, 161, 165, 168
value argument 111, 115-116
value array element 61
value array element 50, 61, 144
value array slice 62
value array slice 50, 62, 144
value built-in routine call 64
value built-in routine call 51, 64
value built-in routine call 84
value built-in routine call 64, 144, 168
value case alternative 67
value class 12,33, 60, 71
value do-with name 52, 83
value do-with name 51-52, 144, 166, 170
value enumeration 52, 80, 82
value enumeration name 52, 81
value enumeration name 51-52, 166
value name 52, 83, 166
value name 50, 51, 52, 144
value procedure 5
value procedure call 64, 132
value procedure call 51, 64, 144 .
value procedure call 64, 85, 168
value receive name 52, 93-94
value receive name 51-52, 144, 166
value string element 60
value string element 50, 60

value string slice 60

value string slice 50, 60, 61

value structure field 63 ‘

value structure field 50, 63, 144, 164

VARIABLE 104,174

variable 4, 101, 104, 106-107, 112, 115-116
variable clause width 111-112, 116

variant alternative 32, 59 .

variant alternative 31, 32-33, 36, 59, 150, 152, 165
variant field 32, 42, 52, 76, 164

variant field 31, 32-33, 150, 152

variant field 33, 42-44, 52, 170

variant field access conditions 42-44, 48, 52, 63
variant field name 32, 33, 36, 47, 63

variant structure mode 32-33, 44, 58-59, 154, 166
variant structure mode 21-22

variant structure mode name 31,96, 98-99, 166

zero-adic operator

VARYING 27,28, 29,173

varying string 109, 116

varying string mode 14-15, 26, 28, 29, 41, 44-45,
68-69, 76, 112, 147, 150, 152

visibility 1, 4-5, 83, 128, 130, 134-135, 138, 155,

156, 157-158, 160-162
visibility of field names 164
visibility statements 4-5, 139, 156, 158
visibility statement 128, 158, 159
visible 4, 128, 138, 156, 157, 163-164
visible field names 141

WAIT 125, 126, 174
weak clash 156-157
weakly visible 156-157, 162

WHERE 105-106, 174
where expression 105, 106
WHILE - 82, 173

while control 79

while control 79, 82, 127

width 112, 114-117

WITH 83,173

with control 83

with part 42, 52, 79, 83, 127

word 7, 35-36, 170

word 34, 35-36, 151

write expression 108, 109

write operation 100, 101, 105-107, 109
WRITEABLE 104, 174

writeable 4, 101, 104, 106
WRITEFAIL 110,175

WRITEONLY 105-107, 109, 174
WRITERECORD 4, 108, 109-110, 113, 118,174
writerecord built-in routine call 102, 108
WRITETEXT 111, 112, 114-119, 174

XOR 68, 76, 173

year expression 124
year location 125

zero-adic operator 65
51, 65
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