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This paper suggests that input and output are basic
primitives of programming and that panllel
ition of 5

p 2 isa
fi ng method. When
combined with a developmenl of | Dﬂks(m 's guarded
these are
Their use is Illuslrnted by sample solutions of a variety
of familiar programming exercises.
Key Words and Phrases: programming,

pnnllel

grams, three basic constructs have received widespread
and use: A rep i (e.g. the wlllle

loop), 1 (e.g. the di
if..then..else), and normal sequential program composi-
tion (often denoted by a semicolon). Less agreement has
been reached about the design of other important pro-
gram structures, and many suggestions have been made:
ines (Fortran), p d (Algol 60 [15]), entries
(PL/I), coroutines (UNIX [17]), classes (SIMULA 67 [5]),
processes and monitors (Concurrent Pascal [2]), clusters
(CLU [13]), fonns (ALPHARD [19]), actors (Hewitt [1]).

The | stored program digital
been designed primarily for d ion of a
single uquenual program. Where the desire for greater
speed has led to the introduction of parallelism, every
attempt has been made to disguise this fact from the
programmer, either by hardware itself (as in the multiple
function units of the CDC 6600) or by the software (as
in an 1/0 control package, or a multiprogrammed op-
erating system). However, developments of processor
technology suggest that a multiprocessor machine, con-
structed from a number of similar self-contained proc-
essors (each with its own store), may become more
powerful capacnous, uhable and economical than a
ine which is disguised as a

In order to use such a machine eﬂ”ecuvcly on a single
ush the component processors must be able to com-

lnpm output, guarded
coroutines, procedures, mnlnple entries, multiple exits,
classes, data rep
critical regions, monitors, iterative arrays

and to hronize with each other. Many
methods of achwvmg this have been proposed. A widely
adopted method of communication is by inspection and
updating of a common store (as in Algol 68 [18], PL/I,

CR Categories: 4.20, 4.22, 4.32 and many machine codes). However, this can create
severe probl in the ion of correct p

and it may lead to expense (e.g. crossbar s\vuches) and

1. Introduction liability (e.g. glitches) in some technologies of hard-

ware implementation. A greater variety of methods has

Among the p d for h (6],

ming, and of the high level lnnguagn in which prognms
are expressed, the action of assignment is familiar and
well understood. In fact, any change of the internal state

of a machi g a program can be modeled as an
amgnmenl of a new value to some variable part of that
, the operations of input and output,

which affect the external environment of a machine, are
not nearly 0 wcll understood. They are often addzd to
P guage only as an afterthought
Among the ing methods for p pro-
General permission to make fair use in leulnn; or rescarch onu
or part of this material is rs and

n
events (PL/I), conditional critical regions [l0], monitors
and queues (Concurrent Pascal [2]), and path expressions
[3]. Most of these are demonstrably adequate for their
purpose, but there is no widely recognized criterion for
choosing between them.

This paper makes an ambitious attempt to find a

single simple solution to all these problems. The essential
proposals are:
(1) Dijkstra’s guarded commands (8] are adopted (with
a slight change of notation) as sequential control struc-
tures, and as '.he sole means of introducing and control-
ling nond
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(2) A parallel command, based on Dijkstra’s parbzgm
(6], spectﬁs ion of its

d: All the p sun
slmulmeously, and the parallel oommand ends only
when they are all finished. They may not communicate
with each other by updating global variables.
(3) Simple forms of input and output command are
introduced. They are used for communication between
concurrent processes.
Communications August 1978

Volume 21
the ACM Number 8
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BHREF TR =R ENMNAELN - EEME (for) . FREME () | MFHE ()
BRI 2 5%, HAthpy— L2544

- Fortran: Subroutine

- Algol 60: Procedure

- PL/I: Entry

- UNIX: Coroutine

- SIMULA 64: Class

- Concurrent Pascal: Process and monitor
- CLU: Cluster

- ALPHARD: Form

Hewitt: Actor

FEFFRYE 3E 58 : hitps://spf13.com/presentation/the-legacy-of-go/

FRiCis - Go ik - ERARIN 1 FE (8] & {

il



https://pages.mtu.edu/~shene/COURSES/cs201/NOTES/chap07/subroutine.html
https://en.wikipedia.org/wiki/ALGOL_60
https://en.wikipedia.org/wiki/PL/I
https://archive.org/details/theunixcommandlanguage
https://en.wikipedia.org/wiki/Simula
https://en.wikipedia.org/wiki/Concurrent_Pascal
https://en.wikipedia.org/wiki/CLU_(programming_language)
https://en.wikipedia.org/wiki/Alphard_(programming_language)
https://en.wikipedia.org/wiki/Carl_Hewitt
https://spf13.com/presentation/the-legacy-of-go/

FATIHERBIA -

- TE# : CDC 6600 F{THATT
- B 1/0 EFlE. ZHIBIRERS

NERSRBORTE SRS LR — BIGRA RS RATLIE NS, "5
B0 T ERANSRMKREE, PIEABERZEMTEESRES, HHBRETREGX

- AHFEMKEEESH - Algol 68, PL/I, KMARMNED (FFaEK)
- semaphore

- events: PL/I

- EHERE

- monitors and queues: Concurrent Pascal

- path expression

X BHEFER— R — R

BRI - Go ik - BRI FFHARRIE)E(E




—FEf i

fE&E . ARRFT AN R

Dijkstra's guarded command
S

+ EERF ESTRUEVE, NBENERE— T NIT

Dijkstra's parbegin parallel command

+ BoiF R

input and output command

+ IREEEEFE

+ BIEEFEES

+ RAERE

+ TR E AT aens A EIZCH R

input + guarded command
+ FMTF Go B select EA), FHHIVH input IR ready KFFFIRIAAT
+ %4 dinput guards RIFfEisE, RBEEVUERE— DT, Hith guards EH#EN

repetitive command
+ B3
+ ZUEMBURTFHTE guards @BBE&LE

pattern-matching

BRI - Go ik - BRI FFHARRIE)E(E



https://en.wikipedia.org/wiki/Guarded_Command_Language
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#5105 B FEM

<cmd> ::= <simple cmd> | <structured cmd>

<simple cmd> <assignment cmd> | <input cmd> | <output cmd>
<structured cmd> <alternative cmd> | <repetitive cmd> | <parallel cmd>
<null cmd> ::= skip

<cmd list> ::= {<declaration>j | <cmd>3; } <cmd>

il

FRiCis - Go ik - ERARIN 1 FE (8] & {



BM=51LS FITHES

<parallel cmd> 1:= [<proc>{]||<proc>}]

<proc> : <proc label> <cmd list>

<proc label> <empty> | <identifier> :: | <identifier>(<label subscript>{,<label subscript>}) ::
<label subscript> <integer const> | <range>

<integer constant> <numeral> | <bound var>

<bound var> <identifier>

<range> ::= <bound variable>:<lower bound>..<upper bound>
<lower bound> ::= <integer const>
<upper bound> ::= <integer const>
24451
1 ° o0
X (-I [} l [ I ] n) [ I ] CL
i T i T 7
identifier bound var lower bound upper bound cmd list
>
X(1) :: CL1 || X(2) :: CL2 || « || X(n) :: CLn

FRiCis - Go ik - ERARIN 1 FE (8] & {

il



BM=51LS FITHES

<parallel cmd> 1:= [<proc>{]||<proc>}]

<proc> : <proc label> <cmd list>

<proc label> <empty> | <identifier> :: | <identifier>(<label subscript>{,<label subscript>}) ::
<label subscript> <integer const> | <range>

<integer constant> <numeral> | <bound var>

<bound var> <identifier>

<range> ::= <bound variable>:<lower bound>..<upper bound>
<lower bound> ::= <integer const>
<upper bound> ::= <integer const>
CEZSE
(1) [cardreader ? cardimage || lineprinter ! lineimage]
/] RATFHFITIIE

(2) [west::DISASSEMBLE || X::SQUASH || east::ASSEMBLE]
/] Z=ADFHITHIE
(3) [room::ROOM || fork(i:0..4)::FORK || phil(i:0..4)::PHIL]

[/ TN HTIRE BEPEZINEZNHTIEINEEENTFTHFIRE

FRiCIs - Go 7RISk - ERARIIN 2t A2 (8] d@
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#Mz5iLs WERET

<assignment cmd>
<expr>

<structured expr>
<constructor>

<expr list>

<target var>
<structured target>
<target var list>

24451

(1) x := x +1

(2) (%, y) = (y, x)

(3) x := cons(left, right)
(4) cons(left, right) := x

(5) dinsert(n) := dnsert(2xx+1)
(6) c := PO
(1) PO :=c

(8) dinsert(n) has(n)

FRi<is - Go Risk - BRI FHFZEES

/1
/1
/1
/1
/1
/7
/1
/1

<target var> := <expr>

<simple expr> | <structured expr>
<constructor> ( <expr list> )
<identifier> | <empty>

<empty> | <expr> {, <expr> }

<simple var> | <structured target>
<constructor> ( <target var list> )
<empty> | <target var> {, <target var> }

38 T

38 T

ZERRIRE

MR x B—NEMIK cons(y, z), NIIREML left:=y, right:
ZEMTF n 1= 2xx + 1

iR, BHFES’

MR ¢ ANES, MELFEE, BRI

TRV ER RS R Z R TR (E

=z, AR




* ILA'E;]E115- Eﬁk)krgiﬁﬁxtt}*

<input cmd> <source> ? <target var> BE . RIBEAF (3) 1 (4), LTiEA
<output cmd> <destination> ! <expr>
<source> <proc name> [X :: DIV!(3%a+b, 13) || DIV :: X?(x,y)]

<destination> ::
<proc name>
<subscripts>

<proc name>
<identifier> | <identifier> ( <subscripts> )
<integer expr> {, <integer expr> }

2451 -

(1) cardreader?cardimage // ZEF cardimage <- cardreader

(2) lineprinter!lineimage // ZELIF lineprinter := <- lineimage
(3) X?2(x,y) /] MR X #ZEAME HEES x My

(4) DIV!(3%a + b, 13) /] W DIV LERAME, #2501 3*a+b # 13
(5) console(i)?c // W% i 4 console %&iEfH ¢

(6) console(j-1)!"A" // E% j-1 4 console EEFH "A"

(7) X(1i)?v() /1 M&E i 1 X #Z—NMESV

(8) sem!P() /] 1A sem KE—TIES P

FRicid - Go 7Risk - BRARINFFFEFE )@ (S



Be5Ls EFESEEEET

* <alternative cmd>

[<guarded cmd> { O <guarded cmd> }]

<guard> » <cmd list> | ( <range> {, <range> }) <guard> » <cmd list>
<guard list> | <guard list>j;<input cmd> | <input cmd>

<guard elem> {3 <guard elem> }

<boolean expr> | <declaration>

<repetitive cmd>
<alternative cmd>
<guarded cmd>
<guard>

<guard list>
<guard elem>

2491
(1) [x 2y ->m:=x0y=2x->m:=y]
/] WREANFHRL, NHAT > BENES ; BYEIIBEHERE— NMAT
(2) i := 0; *[1 < size; content(i) #Z n > i := i+1]
/] &R content FHERES n 1A
(3) *[c:character; west?c > east!c]

// M west E#HI—NFEFERFGEE east

FRi<is - Go Risk - BRI FHFZEES



Be5Ls EFESEEEET

* <alternative cmd>

[<guarded cmd> { O <guarded cmd> }]

<guard> » <cmd list> | ( <range> {, <range> }) <guard> » <cmd list>
<guard list> | <guard list>j;<input cmd> | <input cmd>

<guard elem> {3 <guard elem> }

<boolean expr> | <declaration>

<repetitive cmd>
<alternative cmd>
<guarded cmd>
<guard>

<guard list>
<guard elem>

B2
(4) x[(i:1..10)continue(i); console(i)?c » X! (i,c); console(i)!ack(); continue(i) := (c # sign off)]
// WEWTEE 10 1 console WIH, FIFHLEL X, HUKE| sign of f HFLULIEHT
(5) *[n:integer; X?insert(n) - INSERT © n:integer; X?has(n) > SEARCH; X! (i<size)]
// insert ##{E: 11T INSERT
// has 14E: 14T SEARCH, 3% i < size i, M X &% true, BN%EZE false
(6) *[X?2V() » val := val+l o val > 0; Y?P() » val := val-1]
/] V 84 val++
/] P #4: val > 0 B, val--, &KL

FRi<is - Go Risk - BRI FHFZEES
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S31 COPY

HE—IMEE X, ZEHM west TEMGHMFHE east T2

COPY :: *[c:character; west?c > east!c]

func S31_COPY(west, east chan rune) {
for ¢ := range west {
east <- ¢
}

close(east)

FRiCis - Go ik - ERARIN 1 FE (8] & {

il




S32 SQUASH

EEREAERE, BRI T+ 3 [, BIRE—12EFR func S32_SQUASH_EX(west, east chan rune) {
BT, for {
c, ok := <-west
SQUASH :: *[c:character; west?c - if lok {
[ ¢ = asterisk » east!c break
O c = asterisk > west?c; }
[ ¢ !'= asterisk » eastlasterisk; eastl!c if cl="x'{
O ¢ = asterisk » east!upward arrow ) east <- ¢
] ] ] _if c == l*l {
c, ok = <-west
if lok {
+ east <- 'x!
break
}
%3] AEELEMRER ABERREUFHDT x1 SEMHARIE., if c 1= "x' {
east <- 'x!
SQUASH_EX :: *[c:character; west?c - east <- c
[ ¢ != asterisk » east!c }
O c = asterisk > west?c; if ¢ == 'x' {
[ ¢ != asterisk > east!asterisk; eastl!c east <- "4
O c = asterisk > east!upward arrow }
+ ] O east!asterisk }
] ] 3

close(east)

BRICH - Go ik - ERARIFF AR B) &

il



S33 DISASSEMBLE

MEREFERFR LHAE, FLUROBXRHIHMEIEE X, FE
BT RANREEA -1 2%,

DISASSEMBLE::
x[cardimage: (1..80)characters; cardfile?cardimage -
jrinteger; i := 1;
*[1 <= 80 > Xl!cardimage(i); i := i+l ]
X!space
] func S33_DISASSEMBLE(cardfile chan [Jrune, X chan rune) {
cardimage := make([]rune, 0, 80)
for tmp := range cardfile {
if len(tmp) > 80 {
cardimage = append(cardimage, tmp[:80]...)
} else {
cardimage = append(cardimage, tmp[:len(tmp)]...)

X

for i := 0; i < len(cardimage); i++ {
X <- cardimage[i]

X

X <= '

cardimage = cardimage[:0]
}
close(X)

BRICH - Go ik - ERARIFF AR B) &

il



S34 ASSEMBLE

F—2HXFHEMIE X ITHEIET 125 1"FEFN func S34_ASSEMBLE(X chan rune, lineprinter chan string)
lineprinter k., RENIBE—1TRAERERNA. {
lineimage := make([]rune, 125)
ASSEMBLE : :
lineimage: (1..125)character; i =0
itinteger, i:=1; for ¢ := range X {
*[c:character; X?c > lineimage[i] = ¢
lineimage(i) := c; if i <= 124 {
[ <= 124 5> i := i+1 i++
O i = 125 > lineprinter!lineimage; 1i:=1 }
] 1; if i == 125 {
[ 1 =1> skip lineimage[i-1] = c
O >1-> *x[1 <= 125 > lineimage(i) := space; i := 1i+1l]; lineprinter <- string(lineimage)
lineprinter!lineimage i=0
] }
}
if i >0 {

for i <= 124 {
lineimage[i] = ' '
j++
}
lineprinter <- string(lineimage)

}

close(lineprinter)
ERKH - Go TR - EEARIRFF HERRIA)E S return




S35 Reformat

MBS 80 MR LHTIEE, FHITHMEHEN 125 MNEHM
lineprinter t, #1FHFUIBRM—INZRE BE—1T
i A2 TR T,

REFORMAT : :
[west::DISASSEMBLE || X::COPY || east::ASSEMBLE]

func S35_Reformat(cardfile chan []Jrune, lineprinter chan string) {
west, east := make(chan rune), make(chan rune)
go S33_DISASSEMBLE(cardfile, west)
go S31_COPY(west, east)
S34_ASSEMBLE (east, lineprinter)

BRI - Go ik - BRI FFHARRIE)E(E




S36 Conway's Problem

EEMEERF, A [ BRETEHIN T+ .

CONWAY::
[west::DISASSEMBLE || X::SQUASH || east::ASSEMBLE]

func S35_ConwayProblem(cardfile chan []Jrune, lineprinter chan string) {
west, east := make(chan rune), make(chan rune)
go S33_DISASSEMBLE(cardfile, west)
go S32_SQUASH_EX(west, east)
S34_ASSEMBLE (east, lineprinter)

BRI - Go ik - BRI FFHARRIE)E(E




FI2., BER

subroutine/data representation/recursive

4

\

g\o‘ \

))

@
7O,
At

el

i

25



FIE. BER T 5%

FREEB—NERPIRFLIITHFLRE -
[subr:SUBROUTINE || X::USER]
SUBROUTINE::[X?(value params) - ..; X!(result params)]

USER::[ ..; subr!(arguments); ..; subr?(results)]

BIEBR AL —TEEZAONFIIE, #BIE guarded command #4749 k% :

*[X? methodl(value params) - ..
O X? method2(value params) -» .. ]

AR OB — N FREHHHMTIED, AR (F5FE) M—SFELEVENSY, BMERZLIRNER
[recsub(@)::USER || recsub(i:1l..reclimit):: RECSUB]

USER::recsub(1)! (arguments); .. ; recsub(l)?(results);

BRI - Go ik - BRI FFHARRIE)E(E



S41 FREEE

WME—TABTFE ER-TERRSERE, EEEBENRY.

[DIV::*[x,y:integer; X?2(x,y)->

quot,rem:integer; quot := 0; rem := Xx;
*[rem >= y -> rem := rem - y; quot := quot + 1;]
X! (quot,rem)
]
| | X::USER]

func S41_DivisionWithRemainder(in chan S41_In, out chan S41_0Out) {
Vv := <=1in
X, Yy = Vv.X, v.Y

quot, rem :
for rem >=
rem -=
quot++

y X

0
{

< <

}
out <- S41_Out{quot, rem}

FRiCis - Go ik - ERARIN 1 FE (8] & {

il



S42 M3

BLE—TLR, HHHENE, func S42_Factorial(fac []Jchan int, limit int) {
) .. for i :=1; i <= limit; i++ {

[fac(i:1..limit):: go func(i int) {
x[n:integer;fac(i-1)?n -> n i= <—fac[i-1]

[n=0 -> fac(i-1)!1 ifn==0{

O n>0 -> fac(i+l)!n-1; fac[i-1] <- 1

r:integer; fac(i+l)?r; fac(i-1)!(nx*r) } else ifn>o{

11 | fac(®)::USER ] // Note that here we check if i equals limit.

// The original solution in the paper fails to terminate
// if user [dnput is equal or higher than the given limit.
if i == limit {

fac[i-1] <- n

} else {
fac[i] <- n - 1
r := <-fac[1i]

fac[i-1] <- n * r

F()

FRi<is - Go Risk - BRI FHFZEES



S43 S44 SA5 S46 &£ &

SH—1MESH insert & has A&

S::
content(0..99)1integer; size:integer; size := 0;
x[n:integer; X?has(n) -> SEARCH; X! (i<size)
O n:integer; X?insert(n) —-> SEARCH;
[i<size -> skip
Oi = size; size<1l00 ->

content(size) := n; size := sizetl
1]
SEARCH: :
jrinteger; i := 0;
x[i<size; content(i) != n -> q:=9+1]

Go 33 : https://github.com/changkun/gobase/blob/f787593b4467793f8ee0b07583ea9ffde5adf2be/csp/csp.qo#l 392

FRiCis - Go ik - ERARIN 1 FE (8] & {

il


https://github.com/changkun/gobase/blob/f787593b4467793f8ee0b07583ea9ffde5adf2be/csp/csp.go#L392
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*[(7:1..100)X(i)?(value param) > ..; X(i)!(results)]

LR APAERNEFE—T X(7) B, guarded cmd RIFT EEERF BRI E I A TEF,

FRi<is - Go Risk - BRI FHFZEES



S51 Buffered Channel

HWE— PSP TE X, BT ERGHAEE (B buffered channel) ,

X::
buffer:(0..9)portion;
in,out:integer; in:=0; out := 0;
comment @ <= out <= in <= out+10;
*[in < out + 10; producer?buffer(in mod 10) -> in := in + 1
O out < in; consumer?more() -> consumer!buffer(out mod 10); out := out + 1 ]

Go 3P : https://github.com/changkun/gobase/blob/f787593b4467793f8ee0b07583ea9ffde5adf2be/csp/csp.qo#L 609

FRi<is - Go Risk - BRI FHFZEES



https://github.com/changkun/gobase/blob/f787593b4467793f8ee0b07583ea9ffde5adf2be/csp/csp.go#L609

SEHHERHESR S, & 100 T FIREGMHTHAE, SMgEALUET V RFEESRFEENRATENESE.

S::val:integer; val:=0;
*[(7:1..100)X(i)?2V()->val:=val+l
O (i:1..100)val>0;X(i)?P()->val:=val-1]

Go 3P : https://github.com/changkun/gobase/blob/f787593b4467793f8ee0b07583ea9ffde5adf2be/csp/csp.qo#l 649

FRiCis - Go ik - ERARIN 1 FE (8] & {

il



https://github.com/changkun/gobase/blob/f787593b4467793f8ee0b07583ea9ffde5adf2be/csp/csp.go#L649

SEHE FFAR A

PHIL = *[...during i-th lifetime ... ->
THINK;
room!enter();
fork (i) !pickup();fork((i+1)mod5) !pickup();
EAT;
fork (i) !'putdown() ;fork((i+1)mod5) !putdown();
room!next()]

FORK = *[phil(i)?pickup()->phil(i)?putdown()
o phil((i-1)mod5)?pickup()->phil((i-1)mod5)?putdown()]

ROOM = occupancy:integer; occupancy := 0;
*[(i:0..4)phil(i)?enter()->occupancy:=occupancy+1
O (i:0..4)phil(i)?exit()->occupancy:=occupancy-1]

[room: :ROOM| | fork(i:0..4)::FORK]||phil(i:0..4)::PHIL]

Go L8 : https://github.com/changkun/gobase/blob/f787593b4467793f8ee0b07583ea9ffde5adf2be/csp/csp.qo#l 746

BRI - Go ik - BRI FFHARRIE)E(E



https://github.com/changkun/gobase/blob/f787593b4467793f8ee0b07583ea9ffde5adf2be/csp/csp.go#L746
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S61 Eratosthenes E#75:%

5zH Eratosthenes FEHHi%.

[SIEVE(i:1..100)::
p,mp:integer;
SIEVE(i-1)7p;
print!p;
mp:=p; comment mp is a multiple of p;
x[m:integer; SIEVE(i-1)?m->
*[m>mp->mp:=mp+p];

[m=mp->skip O m<mp->SIEVE(i+1)!m ]
]
|| SIEVE(®)::print!2; n:integer; n:=3;

*[N<10000->SIEVE (1) !njn:=n+2]

|| SIEVE(101)::x[n:integer;SIEVE(100)?n->print!n]
|| print::*x[(i:0..101)n:integer;SIEVE(i)?n->...]
]

Go 323 : https://github.com/changkun/gobase/blob/f787593b4467793f8ee0b07583ea9ffde5adf2be/csp/csp.qo#L.833
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https://github.com/changkun/gobase/blob/f787593b4467793f8ee0b07583ea9ffde5adf2be/csp/csp.go#L833

S62 FEPEIRIE

SCHL 3x3 SEREFRIE. (0, ©,2) ©,3)
[M(i:1..3,0)::WEST (I) é ([1
| [M(0,j:1..3)::NORTH i t i
| [M(i:1..3,4)::EAST 1,0 f—x-= (1,0 f—x—={ 1,2 fx—~ (1,3) f—x— 0,0)
| [M(4,j:1..3)::SOUTH I i i
[[M(i:1..3,j:1..3)::CENTER] Anx A Apx
? (X t
NORTH = *[true -> M(1,j)!0] (2,00 [—y—] 20 |—y—=] (2,2 [—y—{ 2,3 [—y—=] (2,)
EAST = *[x:real; M(i,3)?x->skip] T I
CENTER = *[x:real;M(i,j-1)?x-> AnxeAny Alz‘;Aﬂy AgxsAzy
M(i,j+1)!x;sum:real; t :
M(i-1,3)2sum;M(i+1,3) ! (A(i,])*x+sum)] (3,00 b—z—={ (3,1) }—z—=df (3,2} }—2—= (3,3) [—2—=] (3,4
I
An!'AzIW‘Aa# AuK‘AanAazl ApeAny+Anz
] t | N
@ (4,2) - (4,3) w+s

Go 33 : https://github.com/changkun/gobase/blob/f787593b4467793f8ee0b07583ea9ffde5adf2be/csp/csp.qo#l 923
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https://github.com/changkun/gobase/blob/f787593b4467793f8ee0b07583ea9ffde5adf2be/csp/csp.go#L923
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A TEHYERBE

XRIEXHiTie# CSP &1t Tony Hoare HIRHAfRHMNLIT, GMEIFELTEILFER CSP (1985) HEMAER !
fiRFE1: KXF channel 4

FHITHEMMEE AW —MEHE, FLU—WESENRIZ: [a::P || b::Q || . || c::R]

HEHE P rh, @i b!lv i v HmERIESN b M, ZEBELE Q PHEIMGS a?x A
HEAMUTFIIAECIMFTHE RN, I BHGE R MEE B2,

EREGEZETIEEMES DI AR channel 5% channel FBAMEES.

e

1. FAREFEMEEFERIEMNET, FEHELUMBEEETFHFIIEE

2. FITIRBHEANGLREAUCHESHNIEE, FRe#THRIE (L CSP 1985)

fREE2: EAIBSAERIEEEN

EEREFEHAGEED guard HEBEALLNFESPLUE, X—RKRikd5%, BEEME, WF *[a?x - P o b?x > Qo ...]
BRI BVEMAMAMAELRE a,b, .. HWLENENTREF Ba)KLE,

R

1. % XFSLIERR E4¢
2. iFBARRFEMMEMITELIT L RRE 5,

—HRIREMISS LR - ERRILFIRE—ERALL,
BRI - Go ik - BRI FFHARRIE)E(E




CSP 1978 Hi#mkp4RIRIEE (5 Go FIMIEBMETEEM channel/select RBIFHHHLHAITHIEL)

1.

2.

BRI - Go ik - BRI FFHARRIE)E(E

channel EZE#HE M

channel BAEZEM®, Y Go H unbuffered channel

. buffered channel FE—FEXKYRERIE FERT 1M unbuffered channel SHIEIERKIGIF

. guarded command HMF if 5 select HEAKE, HXMBENAL RN TIREAFIHERE

. guarded command ZEVHHEEMSD AR FHRENE EISTDIEBREIER) 73R IHTRS

. repetitive command HIERFR—ITERME for &I, BALMMEBERMOZHARTZ, FHTFECMH—SHAL

. CSP 1978 HEkipsmiRIE S WREFZ LM IC /LN

. RS Actor RREUFATELE:, CSP 5 Actor HETLMARIEERERE, RGIET Actor XFFRIHERIIE, M CSP 1978 ERRIT AR




Q: Tony Hoare 12H CSP MR E S 240 ?
A FTIHHEME. FE—MRREMNIHT HIEES

Q: CSP 1978 Bt B EAMILE EFH AR AT 2
A —HERFT IRIERRHK

Q: CSP 1978 Bit EREMMEH B fTRNMETEEMRLS B 2
A TZ BH#RIthEE EXMIEEHITHE A

Q: CSP 1978 HiL B R H R ITFFE 4 HERIERIG 2
A BRIt A 3 EE H TR AR KT — T TR, thoh, WFEF LIRS & TEM

= o

LR ET 1552
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