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1.1.1 JREH

REDE RS LOETIHER T2 R H MBI BT HR Sh—A R 3 T an P Bs iR S L

e:lfiol7)
ESL S
RETLFE
Zih ]
ERBEF
ER A ZxtEg
EikF ]
B EE
ERET
o] I ——
BIHARAR

[ offerth& l

#Xoffer

BB e BIBUARRER AT 1 SO — R AR 5T, (HORIRIAGR, BB B &3 T HAR RS 178,
T AR BB SRR R 1 AREITFE -

HASEI A EERT, ARG Py, %, (Rl BSC Bl H AR ARG Ak AR IR AR,
AR T2 BARBALZ S, ARRHE AR AR RS A1k SEWRE , EXIZH, — Bk
B, T MO 2 BAMNG AR,

X AR AN T AR AN AN AN bR

oG, REPUZAE B SRS N R B0, TR R RN %20 . e, e, — IR
T ER PIREHPREIL, AR T4 ¥ offer HE, F2—IHRABEFN, A, HEEZKE.
— A EAII AN, RS BEE ST A DRSPS 2. — MY 5 | 55 27 51 A B 3K
WEE, RIGEMEETI%.

const StateTable states[] = {
V2R
{ STATE_EXAM, { {EV_EXAM_RESULT, handleExamResult}}},

(R gksn)
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{ STATE_INTERVIEW,{ {EV_INTERVIEW_RESULT, handleInterviewResult}}}, // ...
{ STATE_OFFERED, { {EV_ONBOARD, handleOnBoard}
, {EV_TIMEOUT, handleTimedout} }}
bi

AL BN R L 55 Sh— R, HAB EBA LA AN

Status STATE_OFFERED_Handler (const Events& event) |
switch (event.getEventId())
{
case EV_ONBOARD : return handleOnBoard (event);
case EV_TIMEOUT : return handleTimedout (event);
default: // error log
}

return ;

, FERAAR) FR MR Bt , B R B ARIHR,, AR AR AL BE R AR IR TE RS . e

Status handleExamResult (const Events event) {
auto result = (ExamResult*)event.getContent();
if (result—->pass) {

/7 R R

arrangelnterview () ;

/R EH

gotoState (STATE_INTERVIEW) ;
} else {

/7 L HEE R

reject () ;

/R EH

gotoState (STATE_IDLE) ;

return ;

MBS AR, R T AREBBERDR UL, T RlA R AR S [ AR R RO IS8 o REATEAE AT —
PR AREBLG 5, T P SCRARS R U T —MAREUIA AR, PARA RS R
WA, BB RIRAS Z [E] Y TR .

KRR, AREEREY RS HAIR TR, S AURIRESHLIIER R IER, Xiis T ECL RS
MBS TR 4, B S R SR R B FrbA, S TH0A RigdE, REMITH Haedh &1
FE AL R BCR SE B

B, R 7 AR 2 AR — A RSP BT, DA AR TS, HAEAR R AR [E R Bk (B h
*k&» Ei%E®E$§)a 7T ﬂ%ﬁ@**/\ikm»iﬂﬂﬁéﬁgﬁo
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75h, RELS 1A BEATOREHE R, ThEEARR s—. A, B TIRSEBLZ AN BT A ey, #ws
AR AL, A, AR RZR, bR B R g

M

~

Status handleOfferAccepted(const Event& event) {
V2R
/B M E, LK NEEE T %R AR
ASSERT_SUCC (startTimer (TIMER_ONBOARD) ) ;

/).
/7 RA TR
gotoState (STATE_OFFERED) ;

VA

Status handleOnBoard(const Eventé& event) {
/S
/) BEHETANR, XEAHEH RS
ASSERT_SUCC (stopTimer (TIMER_ONBOARD) ) ;

VY2
/) WA EH
gotoState (STATE_HIRED) ;

VYA

X TR RGNS, MTAMtE, AN EEAS, BAFERENIRIEZK, NETIREN

RIHHHRE , XELABE AN LD .

R T RSV K, FF RSB A — 20 RS S AR C A, (XA FAR R —FRSY ), PA
FREZNDIATRE ARG, FHAEPAT SRR P X BRSO A TR A
Status handlelInterviewResult (const Event& event) |
auto result = (InterviewResult*)event.getContent();
/).
if (result->pass) {
/) ERRECEL?
if (backgroundCheckPass ()) {
startOfferNegotiation();
gotoState (STATE_OFFER_NEGO) ;
}
}
CFoakse)
11. =zl 7
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V2

Status handleBackgroundResult (const Eventé& event) {

auto result = (BackgroundResult*)event.getContent ();

VIR
if (result->pass) {
// BREED?
if (interviewPass ()) {
startOfferNegotiation();
gotoState (STATE_OFFER_NEGO) ;

VA

1.1.2 FHER

HMNCLFEET, REBRAELIRTA R T — RN AL FATUTA R AR A e

FIE, RS, WAL, AR, —AWEEEERREREPA, D2 RERS, e E
A R TR

MM E#EF] IER R TZAE A ## (Transition) . ARIrEHA, Fffod—MNELr) R, A RE&. W
RAEBR BN —A RE, EWATEERA 7S INAIREARE, BET—FARER RebbiRpRE.
BT

&z

ES WEI

BE+H

222

[ EXAT ]

fE A Helle, RIFDAIOHSRIR, SR RHR, BEARHATL S A5, b TRl
AR, AREART ARG,
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H2, WERRRRF AN FELRE BTG, AR iRmbp PR AR L TR . BN ETH -2 5 AR %
HARZSHL

FrPA, AT A B R RS ], ALt S PE T HERE , RN Sl B R
EZUN

E—NRPERE, —PNREXKTFRE BB —MEKEE, RSN E, WY ai i gfim it
ARIRAS, HEBNEWEERIGEGER IR FESLR], Brd A4 bR e iH SR ey S B AL . Rl iy
TN

us Other System1 Other System?2

sleep/wait i
wakeup i response

SR | 3 S
sleep/wait i

wakeup |i T
|

UAR A AR R AR BRI LY B R R A ME I BT, X TCRE A O 1 ] By b B
ANSERYR, MT R AR ERR G, DX PR BIEAR 22 B TC T L SR PR 7 22

LAnFH- A IR, sleep-wakeup BT TCIAME] AN AL BEZ AH R 2 B %, WR—NFRERGNT
TSI P R RE A 2T B

MRS, —HFEIE, FBRRRAME S OS LA AS TR . tit, FEF A ARG S H X1
PR/ ZAR ) (F AN ) B AR, T 25 B BICSLAE R GE A, TCTATN 57 Bl r 14 A 2 T S L ) B
KA.

request

113 B

BAE, BAMAT-FEA T WER S TR d e, KR d B m 2ok, FATARE 2R Ay
FrPd e, BARGER A, T RIS —MEEI N 2 A2, JATEP R 7 —F
FB——REBL; MPREHLE B K — R 5N A AR HAT IR . XA AR Ho2 NAE
1, mAZ A ?)

PR, FATFEEE] B3 P XS, AFARIE— TR, E PR
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HBEH

*

ZRP
ZxEy HRBET

)

EYRE
EEY

; offerth& ;

#Zoffer

offerB#®

ABR

oo
- J

AMER B, XA TR PR AT IR A A R WO & S ECRE A R M, R &R )5, B A 5
Uio BB — AR EIR 4. EARIN), BRI (ZAdd BB s Rk i T
=0 QR

X IERF & — MR A THOR B RS . $895 (Transaction)

#4%: from WIKIPEDIA In computer science, transaction processing is information processing that is divided into
individual, indivisible operations, called transactions. Each transaction must succeed or fail as a complete unit; it

cannot remain in an intermediate state.
MAE, FYRSC S K B AR A 2 B RERL, 1R AR SRR A 55

XTI, FATACE R RN MR TEE, OVNTZT AR5 Rk
fif U

1.1.4 Transaction DSL

FUBR AR AR RS Z B el B B Al — RS FRBA 5B #AE (Action) 2.

Ifii Transaction DSL W J&—Fh AR F S MTES - B SCIRESZ A1) Ze e el 2« AT e G fd IR S
PR AR St B o i T 22 W S 200 IReb R A

Transaction DSL A& 7 BUR IRZSEIRY, W@k THRA—F O, DABURIIREE A SR Wiz J@ TR SRR, A
TEAR PRSI T AR DL p R T, AT R R R SE B B2 24 5, FF 4/ NI P AL B R SE BRI 2 TR i s, ik
BT AISE I INAT G GRS, B PRARTT RS A

EFEPEN R, RIS ER: A0S Transaction DSL K5 L—1 $55 .
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1.2 REFIE

FA i — RO BI T, XS Transaction DSL A —A>EWRHIIAIR
WEFTR, wE US A, — Do BmEdiss e, 0k 5 05k

1. M Other System 1 W% — 4%t R 14.5.;

2. % Other System 2 47T — N EBEE I ;

3. X} Other System 3 Ji3R T —2% M R, I35 Rr LR EH R

4. Xt Other System 4 J:ik T —45 R, ISRV EHE,

5. 45 Other System 1 JiR | — 5% ZH . .

O O O O O

Other System 1 us Other System 2 Other System 3 Other System 4
| | | |
|

|
1: Actionl :

|
|
|
|
2: Action2 |
|
|
|
|
|
|

5: Action5

1.21 ENLEH

il Transaction DSL , FAVRF 1 551 B o it f SR

__transaction (
__sequential

( __asyn(Actionl

)
, __sync(Action2)
, __asyn(Action3)
, __asyn(Action4)
, __sync (Actionb))

)i

KBRS E LT —D#K Transaction 5, BlH—MEET S LR W01 (Sequential Action)
. B PIRE R AR (Atom Action) .

FEARPREIL RS [RI2BR (Synchronous Action ) F1 532644 ( Asynchronous Action ).

2. BREFIE "
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P et S5 R R R Y Action | HVFRYE WG, BCEAR: BAONA, DARIUVRINE . R
B, TR EIRIL _sync R {5 T EMISMTAYIC 4M 5035 — A6 B TR SLA KR, kT
DB __call i MRMERBEORN, I _ind RO RIHORIE B, 1 _rep %
BT AR R 2 WA R — A5

/:I: B

i 2 15

7 ©o
i S B E M SR BT asyn KUEIH. [EIRERY, ARTT DA A e — 8o i AR 8 1 ok PR — 4~ S 40 A
AL, et ARA AR __req SRULRHIX & — N4 B il A 2L i sk 4

74h, T _transaction WRAHBRHIH AL R E Z—1 _sequential , fTPA __sequential
A DABE A W

FRPA, Z B ] DME A -

__transaction
( __req(Actionl)
, __sync (Action2

)
, __asyn(Action3)
, __asyn(Action4)

)

, __rsp(Actionb)

’

BAE, FRATRTLAE Y, X B ey bk 1) Pl ] SR L At i

1.2.2 FLEFRE

H Ak BRI ATAR, ARG 2EaeE
APBAEALAL, VR B Sl E X
JPo

HMZAE iR s, AR MR WP S, & SCENTI R 25 IA R A2,

PR EAEE. FEL L, B HEFAZ 20, RANEHE
s

I
X SLFLAEEAE , SRIE(0 ] Transaction DSL RAR AT 4T J7 A

auto exec (TransactionInfo const&) —-> Status;

auto exec (TransactionInfo const&) —-> Status;

auto handleEvent (TransactionInfo consts&, Event consts&) —-> Status;
auto kill (TransactionInfo consts, Status cause) —-> void;

YT Wb, RTFEMAEE E—NEEAH Status  (const TransactionInfos) [FpR%K.
WRARE L S — AR HAE, IRTFEMBI LR TEARI L P L— 40 exec T,

X R ORI LAY ] 0 40, HSE BRI B, HOR MMl sUCCESS fURILERAR AT, AR [l 4 DR fEL )
FR BRI

auto Action2 (TransactionInfo consts&) —-> Status |
return OtherSystem::func();

}

12 Chapter 1. FEgi#
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A PR —A lambda :

auto Action?2 = [] (TransactionInfo consts&) —> Status {

return OtherSystem::func();

Xt Actions , REFERETIHE, HMAEFHFFHEMIHER, ProAede—4 R, RAMTIEZN
PRECEHEE S, (HET RO H K, IRFANTT IR ECE:

struct Action5 {
auto exec (TransactionInfo consté&) —> Status {
AR E-F &
Responsel response;
response.build();
return sendResponseTo (OTHER_SYSTEM1_PID, response);
}
bi

T St FPAE— 208 AR, RZEUFOLT, ARATDMRIER N CAF e B gk . Hetn: 4
RAFHREE TR 7 K- 80, IRAFREM simpleAsyncaction YR HATH],

(Action3) {
auto exec (TransactionInfo consts&) —-> Status {
/) MEFRBRERHE R
Request3 request;
request.build();
Status status = sendRequestTo (OTHER_SYSTEM3_PID, request);

if (status != ) return status;

/O FH AL ESHHNAHE XA, WA R AEE SR, WAIT ON4 3K [E CONTINUE
return WAIT_ON (EV_ACTION3_RSP, handleAction3Rsp);

private:
/) RXEHARER Y
auto handleAction3Rsp(TransactionInfo consté&, Event const& event) —> Status {
AR 3% B
handleRsp (event) ;
// BB KT, REW Action s Ty A E 4 K

return ;

bi

i Actionl MJET— Al i #lE, FTPABEARABIE, REFIRAMAIEE . HEMR AR H

SimpleAsyncAction,

1.2, REFIE 13
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(Actionl) {
auto exec (TransactionInfo consts&) —-> Status {
/S FRECESRBEERAE, NAXEMNAER R
return WAIT_ON (EV_ACTION1_REQ, handleActionlReq);

private:
/S RXEEEEH
auto handleActionlReq(TransactionInfo consts&, Event consts event) -> Status {
AR SN ¥ &R
handleReq (event) ;
/7 BE R, RA&Mk Action M Th AL H 4 K

return ;

bi

YT S B T s gL, R BIMEA = A SUCCESS TR IHEAEMIN 45, CONTINUE FoR A i A 45
W, FEIE—ERAH; HSRE R LB EE 2RI

MM %L handleEvent WAEAE—FP&is YR [EI{E : UNKNOWN_EVENT , $iHM4EIHEAZH CHRRHEE

R[EE EE

SUCCESS Action I 25 R

CONTINUE Action /38R 1E T A
UNKNOWN_EVENT Action I3 —AN K IARERTTE B
BRI Action &I, FE&H IR

1.23 43R

F P A 8 R REAS AT, nFSE ok E X, Transaction DSL FREATAA0E AW LR B, BATATES;
T MRS PR set BB EAT M ANTMME . Fra A, #HREEELRE GRS ER T, 30EE
Bl FroA, XERNAETE BN RS . 2T HEWSEN WEREBE set #10, BAREIHEIIAS
Wi Transaction DSL W4 Fz T, HEANKEHEASRETTH .

FERLAHR, FEARRR BT E BT YT F . X BERAR AL R G . T A AU AR B it 12K
HIARE AR H AR RIS .

14 Chapter 1. Egi#
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1.2.4 i&1T

BAERATA T Transaction, £ 7 EAERNE, —DFFEHZE T . BT Transaction Z2— ARSI ANE. B
AR AREE 1 AR

auto start () —> Status;

auto start (Event const& event) —-> Status;

auto handleEvent (Event const& event) —-> Status;
auto stop (Status cause) —> Status;

auto kill (Status cause) —-> wvoid;

FrPA, ARATPAEEATA—A start ORBES—1FS. BN TP 80EH, WRHRRE R succESs
. BEIA LSS E AN AT IR HGR ME R — A R, WIDERH ISR S B A MR R [ T
CONTINUE , WIUiBAIERSSIEAE TARRSH, MARETR, R F it —H i S8l .

TE start #HR [ CONTINUE LT, BEEERIR RFGEIWE—MEE, A5 2 H handleEvent $11,
HF|HiR W SUCCESS s{—™ HiR{E M1k

— AT RERY S BN T B

auto runTransaction() —-> Status {
// ¥ Z # & X W Transaction £ | . Transaction trans;
/7R
auto status = trans.start();

if (status != ) return status;

/7 B A 3R

while (recvEvent (event) == ) o
status = trans.handleEvent (event);
if (status != && status != ) A1

return status;

return ;

AR PR AL, B0 TR R T s R, S EEAR N RERTEAE
W, —AFE OGN B R . FERIRARG T, B SRS ZEA IR, AL . HIRE
FHEMERZ SN TG . X EBEATATE R HE .

1.2, REFIE 15
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1.2.5 ¥ XK

—HARGHNIEREEOR, FEFERAAFERGY TRAE LMK, HFRBEFEMTRRE, Wk
e

O O 0O O ()

Other System 1 Other System 2 Other System 3 Other System 4

' Actionl : :
|
|

|
L_‘ Action2
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

&
ar )
L Action3

Action5 |

TEXABI T, Action3 Fll Actiond [AIIE4 HIY HAR ARG MIERINE, H4 HEMFMNE. XFHELT,
] LA SRS D2 JoyRAC B, SEBLE DR A [l BRSSP

] Transaction DSL , — A3 S el € CARF R HL, AR R :

__transaction

( __req(Actionl)

, __sync (Action2)
, __concurrent (__asyn(Action3), __asyn(Actiond))
, __rsp(Actionb));

HATAF LN Actions %n Actiond R A—ANM __concurrent & T HEIH . B LRIEFE AT LS

HRIT, H KSRy , R, HATE Action3 fll Actiond FPATH WG, A ST Action5
M- S5 b RIS B BMERIERY , PO __concurrent EXANE TIE TR & T __sequential

HiE, 7 _sequentlal H¥, EHEEAMNAENE: 532 Actionl , Action2 , _ _concurrent f
Actiond , ELRIRULX MU 4 14 BN R AT

16 Chapter 1. FEgi#
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1.2.6 B}iE]Z95R

MR ERL ARG, WAk HERTEE

DA AT REH T AR T — K Tl s, R A Tk, ST R AR

%ﬁkﬁ%%ﬁ%%,X%Kﬁﬂ%ﬁ@%*7&ﬁ%ﬁﬁ%ﬁﬁﬁﬁﬁﬁ%ﬁ@%%%%WE*%NEZ

W, AR ERAETCIR TS,
T E PR AR E T AR O .

WEETE(E S e

Hrp I e 2 i R AL ZBHE 200ms Z 52K

O O 0O O ()

Other System 1

Action1 :

LZJ

Action2

Other System 2

Other System 3 Other System 4

{250ms} <___

L
4
|

-
|
|

P — —

|
Action5 |

)

FATRFX A A R A 555 Flah A

Horr, eI RIS oo, BN RIEUAE 250ms Z NSEI, i

const TimerId TIMER_1 =
const TimerId TIMER_2 =

__transaction
( __time_guard
( TIMER_1
, __reqg(Actionl)

, __sync(Action2)

, __time_guard (TIMER_2, __concurrent (

, __rsp(Actionb))

__asyn(Action3),

__asyn(Actiond)))

2. BREFIE

17
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BiEs
TEXBACHS L, FRAT o LTS TimerId: TIMER 1 fll TIMER 2 , Hig Y=g C++ E . A
23X BRI DA C++ BYTER?

52, Transaction DSL A2 B j2sliie C++ HYMRES, BR ABHEAT AR C++ Siidsanit. B C++ X4
F, ARENDMER R, [T C++ IR

BiEE

ERBITEE AR EIET Lisp , B T PRI 22 5:
L. Lisp $§—A> list {02 T HAETE S N
2. Lisp —/~ list WINAS A ICRZ B TEFTAE 5701

URARVARTSA efphad Lisp 157, wldad R iii—BE Lisp BB AU SRBCEDILI ENR

(defun find-books (towns)
(if (null towns)

(let ((shops (bookshops (car towns))))
(if shops (values (car towns) shops)
(find-books (cdr towns))))))

TERARIEATEK Lisp 1 FTRIAIEA, EXT RO, X O L2 FTREIRENN C++ Jodnfe i e 2 2L
e AEPTE AR AU TERIE A, BT HAT 50 JeB . XT Lisp 1651005, —DI#k
List , JPA, EASHAEFRLE B HILEM.

MXFF Transaction DSL 5, —VJ#LE Action , "BEAR G iAE A —5 Action Tree , FEIXFM I, H—T7 4
JRREH)FIERZ—A Action o THAEMF5 5, W02 H PR E L WI2BEL 520 Action (B:4F).

Timer ID

RELER, AVDFEAALE Transaction F HH%'S 200ms 1 250ms , i@ T Timer ID .

FF IR AR BE B R S AE Transaction 8., MSEHL EIFTOMERE, (HE, XRFFEUN R RS Er
REST. 10 P ARA T REA S AL LE I R 29 A nTE Y . AT AT IR T B e

FIERA, FATTEEEE L — MR SGXAIH, SRJ5, Timer B HEEE 23 KH3X A TimerlD F1HE IR it & X HEH K
(M 24 9% AT DA hard coding $§HHIE) .

734, Jo Transaction DSL BFS AT 46 b, FRLZUE 2
o TE Timer $H IR, WAZHUR 36— 25 TH ELH R

o Timer W SCHLALIRRESHF Timer ID M Timer s3I B Z AESE —— BT R R X —b], FERIIL
KA Timer AL, HSAKESLIL .

18 Chapter 1. Egi#
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Bz 30 ES

EIRAR AT DAYE— Bt Transaction DSL ACR S, Xb— AN BAEREATIN R 293, HEESE b, XAARIE R .

AP, —HIEA—A R IAT, SRR TG ProA, B e N s, o
o THT— [ 2 AR AT -

1M S BARIENIAN T, T ENFR 2SR B, fEFFR0IR], S5 BRE AR, e HE mhas a1
$SViE It RN o AR S 2y

1.2.7 EIE|H

PUAE, FRATAT A Transaction DSL X 3 AT e ) it REEA T4 s

__transaction
( __asyn(ApplicationAcceptance)
, __concurrent
( __asyn (BackgroundInvestigation)
, __sequential
( __asyn(Exam)
, __asyn(Interview)))
, __asyn(OfferNegotiation)
, __time_guard (TIMER_ONBOARD, __asyn (OnBoard))));

RIS, el AR TSI, MEAERIERRR, RN .

1.2.8 iy

AT, A1 TR 7 WA Transaction DSL 2 5€ L—A- 700 f8 . B, SCBE R4 2k WIZBAI
SR, ARG Transaction DSL AAHAIX L6 JEARBAER AT 720

AT e, FAIPTPABRF] Transaction DSL [—2L B H

BM: Transaction DSL (YA, Fl UML ¥ 5 B RO AA 5 A BV ALY O 2R o T HRNISE Bl 2 ()1 gap B R
KGN

Wit WA ERNFEILEARSHL, 1%H BE EP E R, AR5 L s sk
KRNI, R, A5 HEH, SFF R YRR R KR AN R .
RIRAR TS — LRk 2 B8 R B TUA A ik —ik . {H - please - RELEF Tk,
VRETETT K — IS0, R’ UML 573 & B 848 A Transaction DSL 3 FE5E AT DA SE S 4L A
57,

ICREI, XK FECHAERR AU ST ARV RO S A E IR I E I F L

1.2, REFIE 19
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$55 LERIER Y 8 BIH AN I, ARATREC 2R E], EARFATR O] T M E IR ] BB AT, B ekl
NIERET, e, BATOEM T IRIZH, (HIATABA B EA RN — 70 . FAT e ek
F A ——PA—FhARE R A Py oK.

Native Language: Transaction DSL 2~ 552 C++ 015, XFLEWE BT AR C++ MHBAMITE Q hih s
A, SHE C++ T IR A .

PR Se e BEA RSN, R DAR B, Transaction DSL PR 55410, BRI E AT AP 4]
Pl T

1.3 EEEH

TE—MRNE WSS, 8, WA @A T A ST 80, TEARMZEME T TR
[f] o

AR ERR S, Action2 giad— Ny, B HAEREREATF AT T A 20T

1.3.1 __ optional

XA NELL, ATDARE] __optional Sffiiik:

auto ShouldExecAction?2 (const TransactionInfo&) —-> bool {
return SystemConfig::shouldExecAction2();

}

__sequential
( __req(Actionl)
, __optional (ShouldExecAction2, __asyn(Action2))
, __asyn(Action3)
, __asyn(Action4)

, __rsp(Actionb));

M AT AR Y, __optional HAWASE: H—ASHud MW, BI— R E{ER 4 bool K%L,
WARNE, W __optional MEE " AZH: —A Action FFRFFEINIT. X C++ RBRIX IR MBI 7 ] FBe
R Ay ® 4k, B4, Transaction DSL 3 HATEFREABAE—FER LR, RIE i 52
. BreA, B A U5 PSR E — AR WAL

20 Chapter 1. FEgi#
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Transactioninfo

T A S AR, X LETREH P LR, #LAURFWRR, FTeA, BEATA SRR E S

W SE T HCH B R E &+ . T Transaction 3 St 2B —EB4, DA Transaction Wo70 38 13 Z506 H

B {5 BB A E AR ESE , NIMEEMTA I8 —FRENEE, X2 TransactionInfo [

i3k

TransactionInfo J2—MEOK., BT, WE LT AKRIE] LBIbRI (Instance ID ) . [FMAG L R Gon}

T [ Fh 22 i) S5 0 52 2 B 2 A5 Tfﬁﬁ";&fﬂ%ﬁ_fﬁ‘é%ﬁ H W Transaction; @it Instance ID , J{ F*
FE IR AT PAKIIE 24 11 1) Transaction J& 1WA~ S5 61 o

738, Transaction 233l TransactionInfo M H BB TRPRES : Je MIib 2 R, WKW, R4
S GIPRIE S RIS

1.3.2 BBEEEF

PAEFA L FHT RO I R 2L

TER PR S5 H, Action2 BN DATE Action3 ZHjisfT, WAILAMEEZGsfT, JEifbmr, B
A VAL e

auto IsAction2RunFirst (TransactionInfo consts& info) —> bool {
Object”* object = Respository::findInstance (info.getInstancelId());

return object->isAction2RunFirst();

__transaction
( __req(Actionl)
, __optional
( IsAction2RunFirst
, __asyn(Action2)
, __asyn(Action3))
, __optional
( __not(IsAction2RunFirst),
, __asyn(Action3)
, __asyn(Action2))

, __rsp(Actiond));

B, FEXABIFH, EREPSEEEH T TransactionInfo $IRUL Instance ID , HETE T EHRE] TX4,
T SE RS T T

Hk, AV THAFR) __optional RFfTIARIES:, XA EIFH. M HF A AIE 2L
__not R,
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__switch

N BORAAAE 2 AR IR AR, AT AR 21 __optional SRECEMITHAE.

H, FATNGITHFEFERTAR ), 44 __optional #AUA A CHIEIE, 2iFiH e —FE T X AR, &
MFFEAEAF __optional B, il __not RAIAXFESFr. Jobt, XLibde5Rrr RO .

7oh, ZAIBIE) __optional JiALESR S5 ARSI B L LA A X AR Z I LR K AR
FIPA, MTFAEZ AT IR AR, fehF %] __switch Sfdiik:

__transaction
( __req(Actionl)
, __switch( __case
( IsAction2RunFirst
, __asyn(Action2)
, __asyn(Action3))
, __otherwise
( __asyn(Action3)
, __asyn(Action2)))
, __rsp(Actiond));

MBS R PAF ), fE—A> __switch B, —Z&EKAR T DA __case Rfifiid, M __case AN _optional
—RE, AAEMASE: TR,

UTFAEZ FRIRAERT, __case WP MARFEE: Transaction DSL AL PRI ILHD, — HARE]— AR #AE,
FroPATHARE, JFAmMIERe, R AR iRt ] fEIL .

WERFTA R __case IBIAARARIEHAS, W __switch ZiREHSFH M EPRE . __otherwise ME—NHIANE,
FEREARTCEAFICHE . A, ENIZIERN—A _switch WiRE—&HE, W, EEZEMEM __case
EALATEITE -

__switch BUREDPRBACHER: . R AFAE— A BAEN, (1] _optional,

RESENRERERX

FE— I GRS T, FET AR, R AR B Z RS g i fiid 7750 O Db, B, &
TN AZAEE foe i A AR — T

FIRER, XFFARBI, AT ARSI E M SF Mtk o7 =0, i poR:

__transaction

( __req(Actionl)

, __optional (IsAction2RunFirst, __asyn(Action2))

, __asyn(Action3)

, __optional (__not (IsAction2RunFirst), __asyn(Action3))

, __rsp(Actiond));
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1.3.3 REAE

—AHS R AR B, BRSSP, HXPRE 2T, HAETR.

FTRA, — S MBI, PR AR, A SEEEANFESNRM. —H—PFESERM, #ail
17 BIE (rollback) BE1E, DAKF RGEVKE B 55 FRURTTHRES o

MEAHEWINPITIG, FTEIAT 152 (commit) #4E, BIL, BNFEEXMNT RGNS A BEIEAR. 7F2
Za, BARE LB S BIEERERE RAERIRE

Transaction DSL 241t 17 FIFERIHLH . B Transaction DSL 5€ SCATAT 55, FEisf7it, MR E1E &
A TERDR, PRSI AR IBPPIRAS o

EARZERE, ST HEE, AP ECE XFSM S, Transaction DSL TEMAFAT, 4R IGHE, NZik
TTH AR BRI 24 . FTPA Transaction DSL JCYESEAE B S IR KM . SOART TR RS, B AES
— R, (B AN SR G MR,

IMAE Transaction DSL 1¥]/2 100, WA GESRALA R AL AN 28 R G STAFAE S — 1 R TR 5w, I m] DA A
XY HIFE Transaction DSL 22 &2 TE 4TS —E Lo

WRBEE G —0RE, R AR Transaction DSL IR BRI & 25 540 0 [l A

__procedure

Transaction DSL $2t 7 __procedure JRE X —id 82, TCiGX e i irg B E ), 62 HATE
R TR, AR AL HAR . T A B LR B Y P TIERAER AT A . AR R
ZHIRT RS A, I PRl DAE 45 R AR PR AR A S AR I RS, AT R R B R

FrbA, __procedure W TMASH: H— SRR AR MR I TIIEF I, B AMSH00RE LA
__finally BARMEEH T ROZ AT #RAT

Fefm, XF __optional BT, ARARGEEK LIS TIC MR AHBZINGT Actions | (HARKIL
PRI ) 35 0 2 ) B AT DR FRATTAIEPT AR AR -

__procedure
( __req(Actionl)
, __sync(Action2)
, __concurrent (__asyn(Action3), __asyn(Action4))
, __finally
( __rsp(Actionb)
, _on_fail (__sync(Rollback))));

ZHTABOMEME __procedure BIMEE, Y, MAE, MR AME—NHFS P E XS R, B0
AT AR AL, AR A A0 B BN, AR IR SRS SO, A AR

transaction

( procedure

(Fotakss)
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( __asyn(Actionl)

, __asyn(Action2)

, __finally(__rsp(Action3)))
, __asyn(Action4)
, __procedure

( __asyn(Actionb)

, __finally(__sync(Action6))));

SR e, AR SRR, R R R A TR, AR finally HUE SURERAEIR
TR IE, MRS FEEREA RS K.

oan, FEABIH, MR Action2 KA TR, FFETIE Action3 MAT; JLik Action3 JATHINLRR
W, HEEPITERZ G, WIREREAHS AL iztT. Bk, GRS, BIEEiIgoE X

8 __procedure ,

9%, __procedure @A PARER), LA

__transaction
( __asyn(Actionl)
, __procedure
( __asyn(Action2)
, __finally(__sync(Action3)))
, __sync (Action4)
, __asyn(Actionb))

, __finally(__sync(Action6)));

BT _ _transaction WHK/E— T E2—1 __finally , X EKEFA _ transaction E—4
__procedure , X4 __procedure N#PX#ET HIb—1 __procedure .

TEXANFS5H, QR Action2 BATHIIR, Action3 MG EIPAT, AJFolkid Actiond fl Action5
HBEHAINZHARER __finally , $4T Actioné .

__procedure Bk E

BATHIEHE 235, —4 _procedure , WIERHEERIBH A4 TR, S¥FE __finally , MLie
_ finally B Action 154, BAHE __procedure e PARIMES K.

B2, WRARIB AL E— N E ARG T __procedure 4 AT RELARLIN 7 G50, WIARZAEH __finally
, Ml __recover . WIRFIAIZRM, H __recover B Action I T, WHEA __procedure
SAELE AR B K ) o

FrbA, FE BRI, R Actionl RAKRM, W&kt Action2 , # AAT Action3 {13 Action3
PATHT, WS8kEE AT Actiond KJGEaTFE,
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__transaction
( __procedure
( __asyn(Actionl)
, __asyn(Action2)
, __recover (__rsp(Action3)))
, __asyn(Action4)
, __procedure
( __asyn(Actionb)

, __finally(__sync(Actioné6))));

fH2, Wk Action3 PATRIM, MIPHR, BAUREPRM T, HE, Actiond RIS ALIGEHAT

T NGRS, WA Action2 BAET R, WSHAT Action3 , AR Action3 PUTHI), NIgkLE
PAT Actiond K4 B, $Fkid Actiond fl Action5 , # A$AT Action6 , I Action6 i
Iy, AR AFUIRR LI, TN, FHH5R AR ML

__transaction
( __asyn(Actionl)
, __procedure
( __asyn(Action2)
, __recover (__sync (Action3)))
, __sync (Action4)
, __asyn(Actionb))

, __recover (__sync (Action6)));

BrbA, __recover Ml __finally /e KIIARIMNE, HIEHIEEZ T MR dREMERZ L.

1.4 &L

TEFRIAE T T AAESE RTG . W, 78 C/C++ 5, IR AIERA

SIS S S S S S
do {
/).

} while (cond) ;

SIS S S S S S S S SSS S
while (cond) {
/S

SIS 777777777

for (init_list; cond; op) A
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//
}

I, FEALEARERE, T ARG R b T b A 2 42 1l -
continue : HVEH [ 2| PEIFAYE KOT U117 -

break : W AETAIAFR, DAL HTHITERBE L .

FEIF AT DA AR, Aa R R A IR ] .

R — 0T AT AT 7 2 G R i A L AR R A 5
1. 4R ft—Fpa Z A IEHAE s i, while (1) {} B(# do{}while (1) ;

2. Fon] PAFE 9 38 B A9 AT An] o7 B, AR B 24 i ) S5 e E A IR BR; B if (cond) break o
H 5 while(cond) AGMWIEEEZEM T if (!cond) break., A while (cond){} Hl
do{}while (cond) #pEiEFHE.

3. H P AIHENEAR AR B, AR 24 i e EE T RS Bl if (cond) continue

4. AT MEMEHIIRSE R SR H 2T XERSEE, R MR AT, 2A71%
PRUEJCA: fi i 9 SR8

141 __loop

MRESY 5 EAE—A> Transaction B E—AEER TRl ARWE, WA __Lloop (.. .) HRibfTiE L. X2
Transaction DSL Frfi2 (i ME——FpIaEAE O70, BT C/C++ Hi while (1) {} .

__loop

( __sync(Actionl)

, __asyn(Action2)

, __time_guard(TIMER_2, __ asyn (Action3))

, __concurrent (__asyn(Action3), __asyn(Actionb5)));

KRG, B H SRS L, B ER L Action BB TSR, BHEASE RIS, 2
A EE, HABMKEE stop B kill,

T, FATLAHRMILENLE], LR LA BRI L.
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1.4.2 _ break_if

__break_if KEMHMT C/C++ ] 1f (cond) break , B4 cond ik &M AS 2] 2, B S7BIBk
HAEER .

__loop

( __sync(Actionl)

, __asyn(Action2)

, __time_guard(TIMER_2, _ asyn(Action3))
, __break_if(__is_timeout)

, __concurrent (__asyn(Action3), __asyn(Actionb5)));

AT, GRAE __break_if ZH[, &7 TIMEOUT #5i%, WIFEHZ L, WA _ loop WizfT4h
W2 TIMEOUT ,

BN, AR PAEAEST R IR, ik loop M THRRA S —AMEIRME, WA AR TH E -

__loop(

, __sync(Actionl)

, __asyn(Action2)

, __time_guard(TIMER_2, __ asyn (Action3))
, __break_if(__is_timeout, )

, __concurrent (__asyn(Action3), __asyn(Actionb5)));

XA, _ loop MIBfT45 K2 SUCCESS .

__while

b, WM ZFHER, FATATPAMEH __loop Al __break_if ffiif while (cond) {} flldo{}

while (cond) :

__loop( __break_ if(__not (CondSatisfied))
, __sync(Actionl)

, __asyn(Action2)

, __time_guard(TIMER_2, _ asyn(Action3))
, __concurrent (__asyn(Action3), __asyn(Actionb)));
__loop

( __sync (Actionl)

, __asyn(Action2)

, __time_guard(TIMER_2, _ asyn (Action3))

, __concurrent (__asyn(Action3), __asyn(Actionb))

, __break_if (__not (CondSatisfied)));
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WU, AR FER __break_if (__not (cond)) ¥ __loop Hf il Il Al & i, ED4E T
while (cond){...} fldo{...}while (cond) .

AT RIS I E W, Transaction DSL 4 ff T — > & Y& B _while(cond) , H M T
__break_if(__not (cond)) .

__loop( __while(CondSatisfied)

, __sync(Actionl)

, __asyn(Action2)

, __time_guard(TIMER_2, _ asyn (Action3))

, __concurrent (__asyn(Action3), __asyn(Actionb5)));

__loop

( __sync(Actionl)

, __asyn(Action2)

, __time_guard(TIMER_2, _ asyn(Action3))

, __concurrent (__asyn(Action3), __asyn(Action)))

, __while (CondSatisfied));

Wok  while tBa]DAIE EEIFLE R AR B{E: _ while (cond, FAILED) , WIHRANIEE, TEHLGEHET,
W22 3R PR ER ALY 387 T ERBE R ARAS o

__until

Transaction DSL i 53 b— AN a2 __until | BEE2%MT _break_if . (X} TILEFLT 5k
Wi, SETENRER R MO IRFR R 15 2 IR, SR AV AR 1,

__loop

( __sync(Actionl)

, __asyn(Action2)

, __time_guard(TIMER_2, __ asyn (Action3))

, __concurrent (__asyn(Action3),

, __until (CondSatisfied));

__asyn(Actionb))

W& do until (cond) HJIEE,

5 do

while (cond} IETFAH »

28
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1.4.3 _ redo_if

Transaction DSL Fir#2L1 continue iIEB M XEBFE _ redo_if , fH24TF if (cond) continue,

__loop

( __sync (Actionl)

, __asyn(Action2)

, __time_guard(TIMER_2, _ asyn (Action3))
, __redo_if(__is_timeout)

, __concurrent (__asyn(Action3), __asyn(Actionb5)));

AR, WEREAT timeout , WIAFAATIGEEMHE Action , TMie B HITIRTEER .

1.44 BPRE
PSR BATAE R L Action W, &g—A> Action i T4 H5 , HTRAF RS BB &SIk
e M ME— T DABRAHE BT AR IAE __break_if , _ redo_if MHIRIRHEHLAY i,

Transaction DSL fRAIE, BT A ik Leii in] LR HORS R, MIRERE A e Rl — 2k, B S—AMER B 12
el JoR HAENTIERR T2 /0, FEMRERNN T XLRE B, IRARFHESA L

R, FRATTE AT DA SGX AR 1] -

struct ShouldRetry {
bool operator () (const TransactionInfo& trans) {
return IsFailed(trans) && retryTime++ < 5;
}
private:

int retryTimes = 0;

__loop(

, __sync(Actionl)

, __asyn(Action2)

, __time_guard(TIMER_2, __ asyn (Action3))

, __concurrent (__asyn(Action3), __asyn(Action)))
, __while (ShouldRetry));

KR, BRI N FRI BRI EAEESE RN S IRZ W, AREH .

W £ __loop B, HASHIFEHA XMIGH, HARSH %i%kaé?ﬁ%?Uﬁ%ﬁE TEIEH Ac-
tion FEE I TE, ELfll: _ _optional (__not (ShouldRetry), _ sync(Actionl)) , HHaiEiHE
ShouldRetry PR IELM: TLESENRIIE.
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1.4.5 sEiR4bIE

B, B __loop A HOK BITMIEABE, X MBTI IR —4> Sandbox , RI'E NFRET AL HIAEA
BR, TEBAS _ loop BAHGEH AT, AMRTCMIEHN, RIS IF TCAEAT S0 -

ek 5iRiEAk

eI __1oop WA GALIRZ HT, KAV KEW S
B : Action Segment — AN A #4214 iff: (Action)
Bt : Predicate Segment — /N> #2411 il (Predicate)

FATR AU L, loop —IERI AN N S ANBE: 34> ZhfBE, 24> Bt

__loop(
// Action Segment 1
__sync (Actionl)

, __asyn(Action2)

// Predicate Segment 1
, __break_if(__is_status (FATAL_BUG))

, _redo_if(__is_failed)

// Action Segment 2
, __asyn(Action3)
, __asyn(Action4)

, __time_guard(TIMER_2, _ asyn (Actionb))

// Predicate Segment 2
, __break_if(__is_timeout)

, __redo_if(__is_failed)

// Action Segment 3
, __concurrent (__asyn(Action6), __asyn(Action7))

)i

XA —A BB, WERPATEIFEA Action , 3 TH:, WIHEBLGELM T Action X5 pipkid . Hoan, A5
T-H 1Y Action Segment 2 —I:ATE T 34> Action, {15 Action3 HATH T4, W54 Actiond , Action5
FRoxppkid .

LK, WREAEMER, — EBEEMITA Action 2XKIK AT .

Toit—A B R, AL A RBEIURT IR (NRAP(EROTE). WSZ NI T8, A iR
2R, MR AT AW WA AT WHAIEERG, AR AI 12—

—ANZ T RAER R, — BRI RO W )G, ot BERL. B, ARG ShfEBe 2 W T,
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WIBE 2 R PTA TETE EO AR (B, — EET iR 2, BEA ZhfEBE 3 RS PEER. &
ahfiBE 3 WAL BEBGE T BT SCRES, B2 4153 succEss .

BRAR, ZhfiBE 3 HOURA T—ANBrdhie, XA, ShfiBE 3 FF oIk AT, WIBE 3 K5l DABER T B % .

T a—A PRBERARAS, AR I M B AR ARG AL, RSP MG O B2 —A HWBE, T ]
BenT AU JG —A~ shfRBERRAS: WERTEFRIR IS AL E 2 — A ShfREBE, WE )G —1 B AT RS E 5k
PGP, PAPRUEERIG AL E R STEBE] AAIEFRIRSIFAG . e, A7, Action Segment 3 [FEIRIR
&, &fF Action Segment 1 JFURZ HiWhiEH.

B, XTTFHAH T, Action Segment 2 FHIHFIR, TEEHTHIF| Predicate Segment 1 W, KR
FPABGREL, HE| Predicate Segment LizfT4VR, HHRA LU0, VMRIEAction Segmentl AJPA
PAIERARZETT AR .

__loop(
// Predicate Segment 1
__break_if (__is_status (FATAL_BUG))

, __redo_if(__is_failed)

// Action Segment 1
, __asyn(Action3)
, __asyn(Action4)

, __time_guard(TIMER_2, __ asyn (Actionb))

// Predicate Segment 2
, __break_if(__is_timeout)

, __redo_if(__is_failed)

// Action Segment 2

, __concurrent (__asyn(Action6), __asyn(Action7)));

stop

M—~_ loop # stop Ja, YHIIEFEITH Action &4 stop , I Action #ifliE stop J5 (A TREAREL,
g, FEI LR BG4 REL R ), RIFIALIRES, MRS _ loop MR FLIRES.

FETEA

MR __loop , BT RFEREMIMEER, HBIAIBA AT B, AP AMBR T REX MEIAHEA T FEMEERIR
=, XFMER T __loop &x#smiZl, iR [F] USER_FATAL_BUG £5i%. U RTAIIEIRERVER) & PE0E
A, H __loop XTE—NEBMEHZ G, FHAIL.

__loop

( __sync (Actionl)

(N IUEkRED)
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, __sync(Action2)

, __sync(Action3));

AR AR X ARG, WA DARE : __loop_max B3 __forever PARRAIUEHIXH 2 M A A
Z, MR —IEEH LT R,

e

__loop_max (1000
, __sync(Actionl)
, __sync(Action2)

, __sync(Action3));

e

__forever
( __sync(Actionl)
, __sync (Action2)

, __sync(Action3));

H: __loop_max 5 _ forever HABWRENEI— & EIKILIE 2%, S EIFHRBN SR RE . 18
FREAOR AT DA B IR, 4TE TR S e, __break_if NHAEVERE, Kol fesE RAgLZ LIE3R.

F4h, __loop_max FrfgiE MIREL, fare ol BBUMTENL N, SORIIEHRE. 1A TH g
DU, TR MBS ERIER, BRI 5 B A R R . 2 T BB TR I R AR 3 i
KBf, <xik[] USER_FATAL_BUG #fi%. B, FEMEA S, DA RERE M LIrRNE R, A6k
IXFPEE R

1.5 fEiR4MIE

MIATN Transaction DSL HEZRGSIN—A> Action ], 3XA™ Action X#1G HE ) Action o FEHI, __sequential
Action , BIRIXTAA—RINWHE Action , Tl __procedure WAL &A™ Action , —A~i2 normal Action , —
A& __finally Action,

{808 Action HYS5 , (R RERRR 1KY Acton BFALEXHTRASFIELIRN Action . JRTHE( Action #B5 LM
FROE . BFRI Action , AE4LETIVE: Acton if, WE—FT DAY 0 BEBLRAF— 1 Acron WM L2097 . T
AL IHE LA

32 Chapter 1. Egi#




TRANSACTION DSL, %5 1

1.5.1 Action $pERITAHHTE

Action MANEF , BIEA 4 MRS, ENTRPIRESEAR R T B R

exec = CONTINUE

handleEvent = CONTINUE/UKNOWN_EVENT

WORKING_W handleEvent = SUCCESS/Error

exec != SUCCESS/Error

L J

stop = SUCCESS/Error

®

kill

stop = CONTINUE

handleEvent = CONTINUE/UNKOWN_EVENT

A TR HAEA TR U o

IDLE

@]—

handleEvent = SUCCESS/Error

kill

AT —A> Action , FREEMANIE , AEEA KAAEMAMNZ AT, Action WhSRAETIDLE IR

MIDLE RESF, ME—&ERNTETE exec , MR exec 1R8] CONTINUE {83 Action 3 A WORKING JRZS.

1M WORKING W& Sk, M Action 5208 —20 19 54001 SUAD -

WORKING

T WORKING R%
1. exec ANUJRFEIEHA, 50Nk E FATAL_BUG ;
2. WMSRAFER)L, TTLAVEA handleEvent dEfTAN; HTTHE
e SUCCESS {3 Action # ADONE IRF;
o AEATEEIR{E, U3 Action £ ADONE IRZ;

* CONTINUE f{3 Action fKIRAbT WORKING K5 FHIX4KIH)
I T B — 20 BT U 5

* UNKNOWN_EVENT F/RiH E I KWaccepted ;

SRR :

g Action I accepted FAETH, Hi2

1.5. $HiRAE
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3. WA stop , HATRELGRANT :
o YRR ] CONTINUE , 78 Action #E ASTOPPING JIRZS;
o UNHIR ] SUCCESS , R~ Action 3t A DONE IR ;

o HIHLR A RE, R Action #E A DONE MR7:

4. RV ki1l , Action 37 B W #E ADONE R

STOPPING

LESTOPPING 1R
1. exec AR[HYEEA, FNWMNR[E FATAL_BUG ;
2. WP stop, AWXT Action f=AEAEAr 520, 1fij E 2R 1] CONTINUE ;
30 MR k111, RISZRPHEADONE RES
4. QARHH handleEvent , HAlREARUIT |
* SUCCESS X3 Action # ADONE JIRF;
o AEATEEIR{E, LUK Action £ ADONE IRF;
e CONTINUE U3 Action {X #RkAbT-STOPPING IR ;

* UNKNOWN_EVENT F/niH B I K #accepted ;

DONE

FEDONE JRZS
1. exec, stop,handleEvent AR TR, &N iR [E] FATAL_BUG ;

2. GRAREH k111, MARX) Action ARSTCARATEZ M, MKIRALT DONE RS

« —/~ Action ff) handleEvent , H¥ijR[1] SUCCESS , CONTINUE , fFEAHAMER (Fhebdl
Hofl FATAL_BUG , FURTELL Action B840 TR X handleEvent EI’J/U(u) %Mt%%_
Z1H S 9 accepted ;

e [Mii&[8] UNKNOWN_EVENT JUJBAAf{C 25 I B 7% A 4l It Action accepted .

o — AN E gk accepted , FHARFE—THE L consumed . U AW consumed |, UFE I EAKIK
] PARY EE Action ZhFH,
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R Action ZH A HE Action I, /R%)HE Action M, HFREAFE FaRsNTAT MG o EXFFAT]
FFE SR Action N, FRATHRZEVEFT— LM L0 S, PAPRIE Action 5 Action Z [AJZH A1, JEHAEDEAT
FEURAL PR, W DAMHE MR, PRIEEES Transaction {7 NAYIERTE.

1.5.2 Action REZBIRT

I-IDLE: Action CL&#i#4 , (HM AR exec ZHi.
I-DONE: Action CL &5 ALY, Toit ik & R M.

WR—A~ Action ZEP H exec Z )5, HiEiR[H] SUCCESS mi &L 4%, MRFX 4 Action B Z3E A I-DONE R

MR —A Action fEJHJH exec Z )5, HEFEIRM CONTINUE , fLFEXA Action &3 AI-WORKING 8% #1-
STOPPING K7 iX— s HANTFRIEIFA—2L, FERIMTIGEM CONTINUE & [MIMEHE 3 I AL T — 3
R —F

TR 2R, WA, XA~ Action HGABABATETR , NIMFE 20t —2HH B0 (AN, A
HAH X

I-WORKING: JRESHIFE R HAL T IEH A HR A
I-STOPPING: |3 Action NHBC ZHE A 8 AL HLRAS .

RN EBAL T - WORKING JRF, WSR—A> Action RALT 4%, W] stop V388 Action HEA JK M4k
L

1.5.3 $HiRIEIE

X

R BHIRAIEHR, T2 =R

Lo, iy, e R EE . R T— Action IB1T45H, #EAT-DONE RFSH; %@
T—M A E LT 4R BT ORI

2. {H—A> Action B A A4S IRIG, A HBEIEALDONE IRF, Mgt S a8, Him
AT I-WORKING B I-STOPPING ARZS . (B IAS R T B BRI AN A BT, AR HROAT B = 1
WN o BEEE, TDAGES EATE E T XHRELFXREA, A WE LT XEERH LM, m%E;

3. 4b B ETCHFARMER, i, HMBEEE, Wil 2 Action FRIEIE, 3#H WE ETX
LR, 3T AR, RERHRERAHTE A B ET . SR, ATRAE stop YHH, WE
cause {H, FFHFIR B b A AEHE

fi] BRI A2 -
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L i sME SR

o )2 Action iR [B[{H (BLH} Action ¥ A I-DONE JR7)
s WELET X SNE LT XHEZEH (LLHHEA R B{E/E CONTINUE , i Action 4bF1-WORKING

8 [-STOPPING JRZ)

2. bk AR

* stop(cause)

concurrent
T T
1 1
1 1
report | stop report | stop
1 1
v V
concurrent procedure
T T
1 1 1
stop : : stop report : stop
V V V
void protected safe
procedure
| |
report : stop report : stop report
V v e
procedure Concurrent
| |
1 stop 1 stop
1 1
V A
procedure procedure

e

A AHRE Action #VA 4 R

IEH B Normal Mode 45 1RBEW PAR N ALHRE, AT DA AMERE ;

PWHiIE: Sandbox Mode
© BRRANAGE R AT B BT SO AMERE
* ATREALVRE LS 2K B (AR ] A AR
© RVPIMBIE BT stop IEVER;
%P : Immune Mode
e NN

o [EAVFNERI T RE R 24T BT SO & B E W AME

PRI iR Island Mode
o [RIEHALT I A AR X R S A X

36
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W B ATHE Action T, AZGEL M A0 F B0 :

o WRARLTEFEX , —HYEHMH stop , WH stop %A FEHIEAL-DONE RS, WK
ANz a2 X B G FRR VA H stop KB HWr, B #2iR[E] CONTINUE |, AN Hy = A AR ] 5
W 5

o QURALF R AR B AR X, TENTBARA R, WRMEANGESL EIZE A, WA GE T 35 AT B
T X B PR R
. *EH_J_ BATR BT RS — e, WIFE G AR R AR, 2k HaEa 4T BT ER
EEEWE, AT AN (MNEFEX ) Bk (MeaiX ).

stop B9 TR

RS stop GLEIGFRAONAL BHRA handleEvent (LI EAMBIFIINSL) KRS
T

© MR stop JEAFEA Action ABEAIK, R Action #KIRSERL T EARKIIATT, WIKIRR 1]

SUCCESS ;
o QIR stop ARHEA KM, {H Action I 54 5E B E AR W% 5EMBIESS, WERE] stop cause ;
o QISR stop FECTHHE RN, WHREIHEHIR (Loop BRAM;

1.5.4 &4 Action fTAEN

__asyn

W& Y—A __asyn AT WORKING IRZS, BIHIEAEZEAR S, QR stop ¢
o TR P LI A B iR (GR[Bl CONTINUE HIAk P HIF WA SRHRAMMEE)  , HEiknE

USER_FATAL_BUG .

o SN, &[] stop cause .

W B4 _asyn AT WORKING IRF, FURBES A —AATRES e, IR %R ml pe iz, ik
AI-DONE IR
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__sequential

W Y _ sequential 4bFI-WORKING JRZS, W5 AR E stop :
1. SERPRE 45T action P stop , ¥ cause {HifE;
2. QUARISZ Rk g e, D E R RS BRIk )5 gEAL-DONE IR7:;
3. WL HIRE] SUCCESS , Wk AL-DONE 1R
o ISR sequential FEHIHIEJG—4 action, W3R [H] SUCCESS ;
o &0, R[] stop cause
4. Q4T action HR LR, TM2iRM CONTINUE , MIFEAIR B4 ;
5. ZXKHM handleEvent ik [\ SUCCESS B4SiRmt, HAMS 2, 3 Aridm =M H .

W& X4 _ sequential AbFI-WORKING IRZS, NSRRI FE—A action KA 4R

* EIRR[IEER IR, JEAL-DONE RES.

__concurrent

£ 24 _ _concurrent AbFI-WORKING IRE, WIS ILHHE I stop :
* stop M TI-WORKING IRASHILFE, K cause [HARSENZ &1
o QSR FTA I FRES B 4 DA SUCCESS 453, MI3R[A] SUCCESS ;
o QSR FEAS B TR AR A, B _ concurrent G, &R — MR,

1R 2 _ concurrent 4bF1-WORKING IRZ, BIIE—PEAE R LR
* CSRR LA R
o« MFHARAEFRAL T - WORKING ARFSHI LA, T stop , JEFHERINI& A s 5t
o RFEANLFIRZIRN] stop cause , ZREIAER;
o TEHEAS stop AR, AR F— DB RS SR S BR [ H B HHRAE

o ARAEEA stop e, AP EEERRHEHIRE (I stop cause), % stop W
SR, FFRE—MERCR TR, SRR EHRE
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o WRFTAH LA stop JEZHIEEAH, W EHGR MR J5— MR R(E; 2EAL-DONE RE;

o WIERAWIRE — a2 -2efE, H stop #HRF] CONTINUE , Il __concurrent WV EH#Z4IMNZ L
FOGHE AR, IR E] CONTINUE , H bk A9 8542 X, PASI-STOPPING R7S .

* [{fi/57E handleEvent WA H, R EIE—AM4E15%, FRRIR M HL, WA NP HG U #
H & 1 last error;

RAGHG, R EE— A RE. JEALDONE R,

__procedure

__procedure 4N EE4) . Normal Action, 5 _ finally Action,

7 %%: Normal Action [T ISR AL T-I- WORKING K7, BT stop -
1. F 2%} Normal Action J# i stop ;
« AREEGRM sUCCESS , WEHELANIIRE, #A __finally;
o WPREHOREIHR, WEEAFHRIEA __finally ;
© WIRMEOLT, HE __finally HLES|APRELIREH/E Normal Action 5 AN iR [ml{ ;
2. 4N Normal Action i& [i] CONTINUE , NIl _ procedure #EAIN X, .

3. [ f5 Normal Action [) __handleEvent 15K [ SUCCESS Bifkin, HiM X5 1 iR
DUAH ] 5

H:8:  Normal Action fFRAT ANSRAL T I-WORKING ARFS, A0SR BEAy H N 4R T— 1 451%, {H Normal
Action [HATIF A L RIZE S (3R 8] CONTINUE ) :

L eIt gksmad AT e BT X aME IR HEEAIR SR
2. 4k&EiE EF Normal Action 1547 B2 High 5 ;
3. N5 Normal Action iz Z&iR [m]— 48R (BVR [E]—AMEEIR ), 058 F LA IR

4. Normal Action Z53{ 5, HEEFEA __finally , ¥ _ finally HE SIS i A AW )G
— AR ;

T
o TWARMIREE, —HFIFMHIIT __finally Action, Y EBHEA LN (HATREZING X );
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s EMEA __finally ZJ5, QSRAUAUE B, MIARINGAEER , TSR AT DAZS 1 B A58 7
RS

protected _ procedure

R — LT I-WORKING JRFZSH) protected __procedure A PARE stop , HALBR T Hprocedure stop
i

H:&: protected __procedure RIMAT /442X, B, HEIHZEITER AT, AemAMELZEITH ER
B ARAT A H R

__time_guard

W& —PT-WORKING JRFESH) __time_guard #f stop 5, action &4k stop :
1. 2R stop F:E action 37 RPE5H, MG timer 429 stop, 3k 1] action FYHATEER ;

2. W stop J&, action AR 45247 (AR [B] CONTINUE ), Mgt AL (k5 {H __time_guard
SEEIHEA #9545 K, 5 stop Z)G, B —RFHIE S, ERsiTah R

o QRIEBEAT timeout, MDA action HYFZORIEMEMCH __time_guard HiR[EME;

R — M T - WORKING IRFEH) __time_guard fEzATE], HidlE|—4>H action EARA)—A-Pui
B, WSZEIEA i X o ZJa, @id—RP 00, ERafraiH:

o QRIE AT timeout, MDA action HYFZORIFMEMCH __time_guard KR [EME;

1.6 FE

FIHACALL, JAOGHBB T BAFAIETE L, ERLE TR C 2T R A A KM .

1M R BT I JN Z —R2 biPE, XTI ERREF IS, PR W R e fuir
F P SCE/N, BRITR AR — A/ N KL, BN

i1 Transaction DSL , AR[FIFEAT DAKF— R A0S RERAE AT — Rl A T 520, PASE SCEE/INE . BRSTSE &
—I T Bt (Fragment).
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1.6.1 __ def

EX A B Tr A, il __def o AN

__def (Fragment) __ as
( __asyn(Actionl)

, __asyn(Action2));

MBI AE Y, — AR B Ol Boe, __def MM, EXT 1 WBM #9: Bs
e __as B, X TR B AT

ZHIASH __as , FERAEN—TIA C++ HEHEF I DSL, 1 C++ FIBELETEEIN, MAKRE —FEir
SER Y

1.6.2 __apply

—HA RBOE X, T MES Sh— Bt g e, i

__transaction
( __asyn(Actionl)

, __apply(Fragment));

BUAE, FRA AT LASF procedure KB 1A A B U of:

__def (Fragmentl) __ as
( __asyn(Actionl)
, __asyn(Action2))

, __finally(__rsp(Action3)));

__def (Fragment2) __ as
( __asyn(Actionb)

, __finally(__sync(Action6)));

I, FATRSESF AL T R T . FIZ BB —TF, G TIF£.

__transaction
( __apply (Fragmentl)
, __asyn(Action4)

, __apply (Fragment2));
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1.6.3 __params

TRV E , 73— EEN R WE e, 2l SO THAE, BRI R A SRR T
RS b, AL 2 R BUE IR R A .

H—HE TRMAKZK, FATHEERMSER . i, AR5

__transaction
( __time_guard
( TIMER_1
, __asyn(Action2)
, __asyn(Action3))

, __asyn(Actiond));

__transaction
( __concurrent
( __asyn(Actionl)

, __time_guard

( TIMER_2
, __asyn(Action4)
, __asyn(Action3))));

A AA IS, ATPAKEE, W~g55 4 —BUAR R AU AR

__time_guard
( TIMER_1
, __asyn(Action2)

, __asyn(Action3));

__time_guard
( TIMER_2
, __asyn(Action4)

, __asyn(Action3));

PIBL T AR KRR, (HH RPN R AR . X TREME, RATTARFENE " A—, K5k
ZERSHA:

__def (Seqg2, _ params(__timer_ id(TIMER), __action(ACTION))) __as
( __time_guard

( TIMER

, __asyn(ACTION)

, __asyn(Action3)));

XN, FATTE LT — D28 seq2 W B, __params BCEMZEMNMH NS4 TIMER fl ACTION
o HIEWMEM __timer_id B EE— Timer ID, J5HNIH __action i, WHHE R —MEAE.
RSB IAH 24 F B mAE 5 B S HE A
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XN SHE A __as BrE CERERSS T, Hd TIMER #{HAET __time_guard H, [fij
ACTION WIAFET S —4 __asyn H,

1.6.4 __ with

JR— SR B, WRHROEN _apply , Ak, AL _with RIEWIE. B, RATHATIA
A2 WP 08 108

__transaction
( __apply(Seqg2, __ _with(TIMER_1, Action2))

, __asyn(Actiond4));

__transaction
( __concurrent
( __asyn(Actionl)
, __apply(Seq2, _ _with(TIMER_2, Actiond)));

1.7 24318

Ak B REWOT .
TENES, 5T 64 Action :
L 5, US PATHPARAE Actiond , DASFREF— D RIHES
2. FiJ5, Action2 I Action3 s WA~ K AT S 20 A
3. ¥E Action2 1 Action3 5EJ82 )5, Actiond F1 Action5 [RIFER IS4 #04E, SR 7T,

4. fa, PATRZARLE Action6 , VAR — IR RZH R -
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O 0O O ()

Other System 1 Other System 2 Other System 3 Other System 4
[ I | |
| . | | I |
I Actionl | | I I
|_|_[ /l | | | |

) l | |
[ ar | | |
| i Action2 | | |
| =t | |
[ | |
| | |
| &-—————— | |
| | |
| B I R b ————— - bo—_—_,——————_—_.— b——-
| | | |
I Action3 | | |
[ } |
| | |
I | |
| <= t—————— |
| | | |
| | | |
| Action4 | | |
| ~1 | |
I | |
I | |
N ) 7 | I
| 1—< | |
I L Action5 l | '
| | | [
| f |
| | i|—| |
| | |
| _'<_ Tt T |
I Action6 | | I |
| o~ ] | | |
U | | |
| | | |
| | | |

XA R TR BRI T, FRATT AR S B9 Transaction DSL % HH A4k .

__transaction

( __req(Actionl)

, __concurrent (__asyn(Action2), __asyn(Action3)) , __asyn(Action4)
, __asyn(Action))

, __rsp(Action6)));

BEFFHFAERRXARE. MTEPR, AR, &38R AR B8 54 A 2
1 Action2 WEIILW FH B2 )5, THEH ER M —ZFHE, HATCAUS TORERFILN A, B R4
JEA BTy AR E . AEX IR, B BRI AT BRI R . — B ENX A, ARGV X AT AL

ASHIE I R-B A B E, W T Y Action7

44 Chapter 1. FEgi#




TRANSACTION DSL, %5 1

nnnnnnn

AAAAAAA

FER R, IR T REA REHERRAY R AR, M0 AP Sk e

1.7.1 _ fork

B 2R TR AR FMAR Action7 CAEES T ARSI S, M BT 73 4h— 5= H 751 .
WERIATRE— R AL HPIVENE LR, T4, RANTE LA 2 LA

& Transaction DSL ", FATHAGE] __fork RAIE—ZFEiE. il

const ActionThreadId ACTION7_THREAD = 1;

__fork (ACTION7_THREAD, _ asyn(Action7))

MBI TBriEse), __fork HMANZET
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8BNS H0E Thread ID , FEJFIRATZRE].

BABHONRAEE F LR EPATI A . A SR AAEM I TIO B, fEARBI AR R R (Hs b, B
PARAT RS R #RAE, Edn:

__fork (THREAD1, __ sequential
( __concurrent (__asyn(Actionl), _ _asyn(Action2)) , __asyn(Action2)
, __time_guard(TIMER2, _ asyn(Action3)))

X F AT AT, HSg iR anr

const ActionThreadId ACTION7_THREAD = 1;

__transaction
( __req(Actionl)
, __concurrent
( __sequential
( __asyn(Action2)
, __ fork (ACTION7_THREAD, _ asyn(Action7)))
, __asyn(Action3))
, __asyn(Action4)
, __asyn(Action))

, __rsp(Action6));

Hor, #4714 Action2 fl ACTIONT_THREAD W({E T —4 __sequential #AEH. 2FE K, FATLHH
f#&, ACTION7_THREAD (WA A4 TE Action2 WBIIPATE R 5. R, FATRLAER, XATFH,
Fl Action3 BT EAER.

Rk R
SR Transaction DSL 51T SARHIMEE, HIX LAY A5 Bt R GE AT 5 Frf (I A LA 2 [ 50 A %
o B A RS ERAE, FHARENIE, BERGEESC G E RS BT,

HARAT ANV BERLBE 2 VA Action Sy BAGLEYT, ARAERIE RGP L AE 2 DARE (48 M B o FE— M8 i3l
ARG, BAERERHINLAE, WME SR8 A B el 1k — AN ERARII2 AT, {8 Transaction DSL 1)
KAEMGEEMARX — /L, LR, ERBAIETLEEEME X

FrPA, FE Transaction DSL B, HUERIH) %4 F 2 PAELFE (Action Thread).
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1.7.2 __join
MR T AR, BRI NSRS ENSLI AT, AT, B
k.

B2, EIEMARGY, EASUAEXIEAERTER, B, BRFENFES SR, HEPRE LRI
Ferf, AP IRNR ST, 2 AS S SR ERE AT A R Y -

ean, FATTAG Z BIRIBI T34 — D28 Actions JFIRIITZHT, 2K Action7 MHATSEE. NIA]
PR

Acti

XTI ZR, ARATPARE __Join ik, EMZSE, WML EERFRY Thread ID . HIAN:

VY2

__fork (THREAD1, _ _asyn(Actionl))
VIR

__join (THREAD1)

/).

REHL T BATHIB T, Hog B HA I T

const ActionThreadId ACTION7_THREAD = 1;

__transaction

(Q9)
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(£ 50

( __req(Actionl)
, __concurrent
( __sequential
( __asyn(Action2)
, __ fork (ACTION7_THREAD, _ _asyn(Action7)))
, __asyn(Action3))
, __asyn(Action4)
, __join (ACTION7_THREAD)
, __asyn(Action))

, __rsp(Actioné6));

fE __join B}, WERHH join WEARECAIMITESR, W __join T ESEM. B, _ join FIfELRFERHAE
__Join Mb—HAHR, HEFIHRLRBITEIR.

WR—AEAE __Join EHD, 25 BRI,

Thread ID

Thread ID | {577 T— MBI E0y, FTOA, fe—A~dis5h, EEANLARH) Thread ID WM. 4 H A5
IR 0 51 7, (5 0 REAR D, FFORAEMN. BTN, 7E AN h, FIPURE A ERLEE
7 RR.

T __join BUBIRITEAE, 7 __Soin Y, FIPWAAUE—FhTEL, AASUEIKILARL, B, /AR
A1 R

MSBLTFB b, BRI AR AR, TSR T P B8 1 R ORI B Thread ID . B2, MiFF
FILRASIUSAE b, FEUE R, RO FTRA0. RO BN T P GRS T
HESRSEBU AL s . T3, T P FLRAE 605 TPl 7 AN, BCBRE AT A T 14

REFHFSITMER

AL, —NERRNREITT, RASNLRRMNPITEAC R XA, AR __Join .

Hean, fE RSP IARES Y, Action2 fil Action3 FEHUTE )G, HRIEE T —A%E, IFEMNEIT
Action7 fl Action8 , MJ5, TEIAT Action5 ZHj, FRXWNRAEELLAFATEE R .
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Il
N
~

const ActionThreadId ACTION7_THREAD
const ActionThreadId ACTION8_THREAD

Il
N
~.

__transaction
( __req(Actionl)
, __concurrent
( __sequential
( __asyn(Action2)
, __fork (ACTION7_THREAD, _ _asyn(Action7)))
, __sequential
( __asyn(Action3)

, __fork (ACTION8_THREAD, asyn (Action8))))

, __asyn(Action4)
, __join (ACTION7_THREAD, ACTIONS8_THREAD) , __asyn(Actionb5)
, __rsp(Actioné6));

__Join @—ANESERME, REWAER T ANAAE. PN RS MR RERR LG 8 > BTA, Bt
AT ASE R T B A
SRR SAEBIR L, TR R 55, A LR R PR R S 55 2 S Y
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Action7 l Actionn4 Action8

FIFPA, RS A B B B M, AT AN T AR A, ABAEACR A RS s -

__transaction

( __req(Actionl)

, __concurrent (__asyn(Action2), __asyn(Action3))

, __concurrent (__asyn(Action7), __asyn(Action4), __ asyn(Action8))
, __asyn(Action))

, __rsp(Action6));

AR, REENFERMAMEL, HEMWEEERERAAME (BB—T, Action2 fil Actions
sl AR, T Action3 Fl Action7 RHREARAE, X H—FMERIMERE). WX TS EMEERERIEK, IE
S TAVE I AR A, A 22

ER&E

WP MO A RS, 7 __concurrent M ME, M _ fork QIEABIATIEAEEL R I &
4. iPA, __concurrent B4 Action tHHELAE. AREE, ENEA H WISy : Thread
1D . JiPA, HIEWMAE __concurrent MR FR HES LFE. ZIAENIATRE Thread 1D, 2R
N __concurrent RGP ZRIE T X LRSI HIIN __join , HA:

__concurrent (__asyn(Actionl), _ asyn(Action2))

MFERIE R, BT 0T

50 Chapter 1. Egi#



TRANSACTION DSL, %5 1

_ _fork(TID1, __asyn(Actionl)),
__fork(TID2, __asyn(Action2?)),
__join(TID1, TID2)

EARBR, Al—FERE MR R . Hoh, EAERRN—DEZLE e AR B2, E— P35
WES, IRATDMRIET OB S NS &R 13, A AN R LR R ERIEA RS, HITSTE
HEAH R A TIFE

1.7.3 FEREE

MF—AggmE, ML AL, ARERLBRIITER, BOHSMIVTER. ), HELRN
FrEMT A Br, #ASEI— 3550 exec B handleEvent BHIREIE (MR ZIEICHT, HaREE A

CONTINUE FER—PHEAETAE, i SUCCESS MR E L MIsE#).

ML, A B IRAE TAER A A SRR 2Rt k. oA, — PRI A Z4HE __join
TR R T

join all

NSRRI AT SRR A2 I, A5 A RS, ORI e R Soin , MURISE(EAT
A Thread ID 475 BT LB R BAR,

__transaction
( __fork (THREAD1, _ _asyn(Actionl))
, __fork (THREAD2, _ asyn(Action2))

(
, __asyn(Action3)
(

; —_Jjoin());

WERELRER 4 _procedure , IPAMMIZAE __finally B _ join, HAN:

__transaction
( __fork (THREAD1, _ _asyn(Actionl))
, __fork (THREAD2, _ asyn(Action2))

, __asyn(Action3))
, __finally
( __asyn(Action4)

; —_Jjoin()));

HE, __Join A RO ERFFFAARE AL R R, R OENTETRE A4S
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SRR
Transaction DSL X} TR IR X242 0 R ( Fail Fast ). 2Ry, —H—AFEFHRUEM— S KA T A

MBS, IRARN RS 55  PrA AREERIE A RIGAL B . 50, 5 2 S ECHE AR R A B AT
MRS

FREENRY

WEREAR BB AR, __fork PARINET R . HAFE R i d A i

__transaction
( __fork (THREAD1, _ asyn(Actionl))
, __asyn(Action2))

, __finally(__on_fail(__asyn(Action3))));

W Actionl ) exec PSSR NIHEFEE R, W _ fork KM, MIM Action2 &L, HEIEA
_ finally; MMHET __fork LM, HM __on_fail iHiAHIKEEHE N true , LA, Action3 &5F|
AT,

— HLRRN exec PATH R /& SUCCESS , W] ___fork m{Y).

RGO ELAE exec L5 2 CONTINUE , _ fork [MAEMINEEH .. MA@ LR M=, Mits
A g LR 2 (R P TCATA K R

AR B G AT A AR A T AR, (Teieilad B SOUIRAAS I, i T4 R [ 4R ) , #BRF-SE
XA H e ZARRN) stop TRIH . Hoan:

__transaction
( __fork (THREAD1, __ asyn(Actionl))
, _ fork (THREAD2, _ asyn(Action2))

, __asyn(Action3)
, __asyn(Action4))
, __recover
( __on_fail (__asyn (Actionb))

, __on_succ(__asyn (Action6))));

F£ THREAD1 Ml THREAD2 i) __fork J&, MR Action2 FERH/RAYAL AR A 2L T 4R, T EZAEAN
“THREADI1* #{x9 stop , MM THREADL W EIEZ 1L, 1 FHLFEM Action3 WRIFEREZ L, ¥k
Actiond , HEHA _ recover . MMATXNMEEIR, Actions 53PS T. BT __recover , BAIIE
ARWOE 2 MY, BT Action5 [HAT4E

{H/2, GISRFE THREADL Bf, THREAD2 KAATMEHIRZ H], ELRC NN __recover , 1T _recover
iERRREALT PR, Frh, HELRB A AT, AR CETEE e E AR, M IeE i E &
NS HBITEER .

BRI, A0SR A AR BRI L 2R R I, WS A FEHEA __finally 8{ __recover ZHj, #f7 _join.
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ERZ&ENXY

MEZLBENAL, B IRRSm e dRBR I, R AE IR E L LT H A B LR A
__procedure B, MXAEEREATfER: _ procedure [ _ recover e E .

e, FERmSESH, WE Actionl BRI, BRSSP IE Action2 BWPAT, RIEHMINAT Actiond
, IR Actiond WEIIIRAT, TEEASFS MR 45

__transaction

( __concurrent
( __asyn(Actionl)
, __asyn(Action2))
, __asyn(Action3)

, __recover (__asyn(Action4)))

T, B NELERERMG, HIE BH S ARG LT~ __concurrent JUTEERZ
Ja, Afe#EA __finally #E. WOHE TS T, WK Actionl KRI, EENES LRSS
PASR G EE T

BT HrAAW) __concurrent B, ifFIER I SRESLRE, FrPA, Fob—KEL LB SIEA RN AL,
MM AT Action3 5 T Action3 @ — P HfE, TWESrH—L0HE . Irod, BIHFEIE, B
A~ _ _concurrent FEAPITLE R .

% Action3 FFIMMHFAIEEI LY S, __concurrent HLFYPHAEE S LFEAEE R T, IS BOEA
__concurrent PAEHRELPRSEE R,

WRIG, ) A A2t TEX 2 B Rkt __finally , K47 Action5 ;4§ Action5
PATE NG, BEAFS5 R AR IS .

__transaction
( __concurrent

( __asyn(Actionl)

, __procedure(__asyn(Action2), _ finally(__asyn(Action3))))
, __asyn(Action4)

, __finally(__asyn(Action5)))

UGG, YR SRR, V38R & RONE A B 55 . ES55 NI B LA il UR R EEA
RIAEHE

Hotn, FE TR, WREA AR Action2 KA TR, THREADL Ff&Hy BRORENXMERIFEIHR
AT T L AR A B R AL BRI WD b — B Bt iy A —FE

__transaction
( __fork (THREAD1, _ asyn(Actionl))
, __concurrent

( __asyn(Action2)

(QEA)
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(£ 50

, procedure (__asyn(Action3), _ finally(__asyn(Action4))))
, __asyn(Action))

, __recover (__asyn(Actionb)))

__multi_thread #j3R

L QELRRR, Thread ID —E RN 1 IR, H Higsk (AERGIEZNHELATEN);

2. A HEOR, WA __multi_thread RIS MHEFT45 RN AR HITEER

3. HEAREARE __join FZFE:;
4. H'EZRFEAEE _ join () , Bl joinall ;
5. HEARBEHIT __join B, REEFEIL/IE;

1.8 B

IEFAYE, X RARR A R%SE Transaction DSL J2 TR BAZ KL FN , B/ ZEHTH0R R S0HR &
S PSR . BRI TR AN A B e RSS2 T B O TR

{EAERESEIA 5, Kt ELAREPH S4B ME Transaction DSL VY, £ kK 6 FAL PO S 3.
1.8.1 _ wait
AR, M AR PATEIREA A, SRR R, (2, RN A R R

(ST MEBANE, S, —DEER—A signal —kE. WERMEARIEAR S OZADFE, WA
AR E MBS A2, AHITERX A0, FAEEX N3R5, iR Iel sUCCESS , HAn:

(Actionl) {
auto exec (const TransactionInfo&) —> Status ({
return WAIT_ON (EV_SOMETHING, handleSomethingEvent) ;
}

private:
auto handleSomethingEvent (TransactionInfo consté&, Events& const) —-> Status {
return ;

bi

RXICEEfe—FRY TCII TAE . S T 5 (T S B RER 37 5, )R] DATE Transaction DSL ] __wait 5
SEMHER ST .
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transaction

(...
, __wait (EV_SOMETHING)

poeee )i

1.8.2 _ peek

FE—SE 5N, — NMHETREPI R, (B2, WHERTIH ARV (UG DI B R B, I C7E 5 1Y

A SO BB N2

AL T, AT AT AGE] __peek AR —MHEZEEL, HEHALHXNHE, PreARE gt 0t
—HRH BRI . B, RPN, F555 2 s L AL, HEZ T A Esi R
2R, PABCAERS Ty 1] iy 4 PR s ) 24 5

O

)

Other System 1
|

S

: Actionl |

|

| |i200ms}

|

: Action2 (EV_FOO)
Action3

HON

Other System 2

<_ _____________

| Action2 (EV_FOO)

Action3

us Other System 1
|

_____________ 1

Other System 2
|

RXAMEOL T, $55 2 ik il RS LR B2, RS 1 iR E R R 2R 2

TR B Gy BRBIER]. BrEA, ARIRMEMC A BT B b 2 — M UUHE R i A b R AT =N

MEBIT __peek , XA TT M -

1.8. EH
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__def (Trans2) __as
( __sync (Action2)

, __asyn(Action3));

__transaction
( __time_guard
( TIMER_1
, __sync(Actionl)
, __peek (EV_FO00))
, __apply(Trans2));

transaction

( __apply (Trans2) );

FHAMER L, _peek Ml _wait FME—ZE52, __wait KALJHEIZEE, M _peek MHAF M, A)EHE
HE B4 R SR

1.9 TN

ENBERRGE S, WFFS NPT RAEEA S ARRMBEE, i, SOra MR EfTE, —
AN B IR EEUARGS P RARAE, PAIEATH AR AR ge i, B Tt Wi B 69: 24 By, A
BTE TS R P IR T

AR A AR R TOBE ST TS R SE 8. B — RS, 2SR A RZ o — 1
P IR RESALAE N AR A KL AT, AEAREDIE S5 A R B 25

MR, MGEE B AR X S P IR R 24 o B AN ] A A M 4 5 SRR B 2 U — S WL Hed,
THARINESE , BAMRIRGOT R, P Bt T I, R4,

1.9.1 WEHFEDO

BTG BZEB N EE 2R Tk

auto onActionStarting(ActionId, TransactionInfo const&) -> wvoid;

auto onActionEventConsumed (ActionId, TransactionInfo consté&, Event consts&) —-> void;
auto onActionDone (ActionId, TransactionInfo consts&, Status) —-> wvoid;

auto onActionStopped (ActionId, TransactionInfo const&, Status) —-> wvoid;

auto onActionKilled (ActionId, TransactionInfo constés, Status) -> void;

R, RIEHWR B D, BEAERAEE P R L IR DT, R lgs R

Action Done ZEff:
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struct MyObserver {
auto onActionDone (ActionId, TransactionInfo consts, Status) —-> void {
// blah...

bi

Tk 8 AR 4L

onActionStarting—MEEIFIRTATZ AT (exec W Z 1l)

onActionEventConmsumdd 4 handleEvent 57 (i Hik A SUCCESS , CONTINUE ifJ24:0K)
onActionDone —MNEEC ZIBITE8W, it 2R IK.

onActionStopped —MEAEC AP IL, TTIRINEIKM.

onActionKilled | —MEIEC AR AR (i1l YA ZIE)

19.2 _ with_id
TRVAE PR, WA I EHA — KA Act fonTd IBEL. XASHIEN T HE—HokFiH—
AR, TR, S AR Action TD XFRBAHRAE?

HERE: AP ACHEE, FENrNEEE _ with_id . @i __with_id , KA PAAEE—4
Action ID XM THRANRAE, fRikn] PAERER A — N RAE. e

const ActionId ID_ACTION1

1;

const ActionId ID_ACTION4 2;

__transaction

( __procedure
( __with_id (ID_ACTION1,__asyn(Actionl))
, __asyn(Action2))
, __finally(__rsp(Action3)))

, __with_id(ID_ACTION4, _ asyn(Actiond4)));

TEXAE T, P8 E TEWE Actionl Ml Actiond , AN EAIISE T Action ID . M5, 4t
5 mATHE, R A A X N R E R R S

TE_E—AB 7, WO B ERS 2 F P e SO AREE . (HIXHF A& Transaction DSL {23 .
L, AR PAEZR R BT DU AR R . Lean, FE NG, AT E R AR B R B T 5

transaction

( __with_id

(N IUERED)
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( ID_TRANS
, __procedure
( __asyn(Actionl)
, __asyn(Action2))
, __finally(__rsp(Action3)))

, __asyn(Actiond)));

TR IRLEE BN Z K, EMRLE R — VI, SailiRaWEs .

193 HiRE

TR E ML T — N IR ERAE, TRl EARAR T DA AR L B v s /N EE A B . Hetn, R TE ARG
-, 1D_SEQ rUEAERME, SiJET ID_TRANS FrftRMEAER THA1E,

__transaction
( __with_id
( ID_TRANS
, __procedure
( __with_id
( ID_SEQ
, __asyn(Actionl)
, __asyn(Action2))
, __finally(__rsp(Action3)))

, __asyn(Action4)));

AT, KA THAE LR — U1, SRBHCIR S TR ACHAE.

1.9.4 WERELYTE LT

— AR F LR, [Bfil— Transaction DSL f)xF, 5NV E—NNEP Action LM, H
TR T & R Z FH AR R

_with_id WARBGIA, I HAE— 0B SLTi H o, ZEMRFF R AR AT L@ W E#F 1 N g
Transaction Mg, HITAHRE WEH. FA MEH XM Action 1D AR

TiAh, FEABATHY, X SRR B ] RE S I R G H, T RERE I AT I . AT A B AT O AT R
Transaction AEFITERHZ MILERTICH (BRI AM8S, —AFERRM).

N T IRBIXAEHAR, HEREORIRE S —A WEF N, FHEEL ObservedActionIdRegistry RIFHIMR
) Action ID . Hfm:

struct MyListenerl : ObservedActionIdRegistry<ID_TRANS, ID_SEQ> {

auto onActionDone (ActionId aid, TransactionInfo consté&, Status) —> wvoid {

(F U

58 Chapter 1. FEgi#




TRANSACTION DSL, %5 1

(£ 50

switch (aid) {

case ID_TRANS: // blah...
case ID_SEQ: // blah...
}

bi

struct MylListener2 : ObservedActionIdRegistry<ID_TRANS> {
auto onActionStarting (ActionId aid, TransactionInfo consté&) —> void {
switch (aid) {
case ID_TRANS: // blah...
}

bi

Bl Frp,MyListenerl ¥, 2 Action ID:ID_TRANS fl ID_SEQ ;i MyListener2 H3.[» ID_TRANS
o IXFETE TR ObservedActionIdRegistry BN S HEIEH .

SRIG, PRAJPAEIS _ bind_listener , JFiXit L& EHN LS — Transaction :

__bind_listener (Transactionl, _ listeners (MyListenerl, MyListener2));

M Transactionl MIE AN :

__def (Transactionl) __as_trans
( __with_id
( ID_TRANS
, __with_id
( ID_SEQ
, __with(ID_1, _ sync(Actionl))
, __with(ID_2, _ asyn(Action2)))

, __finally(__rsp(Action3)))
, __with_id(ID_4, _ _asyn(Actiond))));

HB4 bind_listener Z )5, MEHEA P ID_1, ID_2, ID_4 SR A M MEH KO, 25 BRI K)
_ with_id ks, matRul, TieMNEEEEE, 2B fratEaE, 5% T N Transaction

__def (Transactionl) __as_trans
( __with_id
( ID_TRANS
, __with_id
( ID_SEQ
, __asyn(Actionl)

(N IUERER)
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, __asyn(Action2))
, __finally(__rsp(Action3)))

, __asyn(Actiond)));

TR X
__def (Transaction2) __as_trans
( __with_id
( ID_TRANS
, __with_id
( ID_SEQ
, __asyn(Actionl)
, __asyn(Action2)
, __asyn(Action3))

, __asyn(Actiond4)));

W% 1D_SEQ WL AN K, IBAMAEFHFANAE __with_id . FAXA __with_id HERE—14
By __sequential , Wi 4MNA ID_TRANS 2 REEH) __sequential 5K, FrA& kL NES
__sequential Winline , MTiEHAER ST B EM:

__def (Transaction2) __as_trans
( __with_id

( ID_TRANS

, __asyn(Actionl

( )
, __asyn(Action2)
, __asyn(Action3)

( )

, __asyn(Action4)));

iR A2

__def (Transaction2) __as_trans
( __with_id
( ID_TRANS
, __sequential
( __asyn(Actionl)
, __asyn(Action2)
, __asyn(Action3))

, __asyn(Actiond)));

RIMEXS TN __with_id, GR—A WEFIHFAXTE, ERFEFSHEX M, N2 AEBE T
R, ¥ASHE5ZH XPEM—N 84 an: FEZHiFFH, MyListener2 H 36y ID_TRANS , [fii
ANKW ID_SEQ , A4 Y ID_SEQ A KIAE(EE1, HELRFAEMES MyListener2 , NHRAERIAHE S
SERAREATART IR e, R MPLETEDIR, wok L HER: 1 2.

Figt—2, BT MyListener2 H 3 ID_TRANS B onActionStarting , [HM, 54T R1E
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HEFE, il onActionDone 8555, WATEAIFNS, MHLAHECHZHRNR T 528 KL S
WEYL, AL AT — D ERI RN

Zibprid, WP EE LA EF I, WIFREN]E 200 Action ID, HERURF&ARIE, VRTCH

PRA A FAT AT — T R AT

Hit, A S AE— R M TAEM—A Transaction , WEREA WEHF REE, WAILHAH
_with_id #aPdifeds. B By Transactionl LM ZEEEIMERE, HEeFMT:

__def (Transactionl) __as_trans
( __procedure
( __asyn(Actionl)
, __asyn(Action2)
, __finally(__rsp(Action3)))

, __asyn(Actiond4));

BT, WA R T AT, B 3 BRI T IR R . SR A TR 26 S A, A7 4
FEATA] MEE ) Transaction, MAETFRITIFH;, ML E T WEHK) Transaction . MM, iLRAIR
GEAEFF LK, R EHZ AL — - H SRR A

1.10 FEERER

__def (sub_name [, params (para [, ...])]) __as(actions...);

para := __action(action_name) |
__thread_id(thread_id) |
__action_id(action_id) |

__timer_ id(timer_id);

action := __ sync(synchronous_action) |
__asyn (asynchronous_action) |
__sequential (action, action [, ...]) |
L, ... |

__optional (pred, action) | __timer_prot (timer_id, action) |

concurrent (action, action

__sleep(timer_id) |

__fork(thread_id, action) |

__join(thread_id , ...) |

__procedure (action, _ finally(action)) |
__procedure (action, __recover (action)) |
__with_id(action_id, action) |
__apply(sub_name [, __with(param [, ...]1)]) |
__wait (event_id) |

peek (event_id) |

(Rt
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__loop(...) |
__time_guard(timer_id, action) |
__safe(action) |

__void(action);

timer_id := BYTE
thread_id := BYTE
signal_id := BYTE
action_id := BYTE

1.11 fPEO#E

1.11.1 FASEESIRAE

o % sync action fil predicate , BPABLIAH T BREUF] lambda, [RIRFHE 20 T (7 & 40
Hedn:

// normal function
auto SyncActionl (TransactionInfo const&) —-> Status {

return Result:: ;

// lambda sync action
auto SyncAction2 = [] (TransactionInfo const&) —-> Status {
return Result:: ;

bi

// lambda predicate
auto IsTrue = [] (TransactionInfo const&) —> bool {
return true;

bi

__sequential
( __sync(SyncActionl)
, __optional (IsTrue, __sync(SyncAction2))

’

)i

* XM atom action, JLFMATATH SRR, ik BHE SO R &I vl
e, XTS5 Action, ARATEESE AT I5IA, AT BAORITME O
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struct AsyncActionl {

auto exec (TransactionInfo consté&) —> Status;
auto handleEvent (TransactionInfo consts&, Event const&) —-> Status;
auto kill (TransactionInfo consts&, Status cause) -> void;

bi

__sequential

( __asyn(AsyncActionl)
, __sync(SyncAction2)

14

)i

X—JT AR TP, SEE R, IR A b A R R R AT TR

1.11.2 __ prot_procedure BJEHFE L

e 1.x B, SRS NWifh: _ _procedure fl __prot_procedure , BAIH T2 AL wiEbIE
W Action |, Fg)a#A—A> __finally . EfIZBEMXHNFET, __procedure JTLIEMERPIKE . M
_ _prot_procedure AP,

EXH NG BT S RGNS __finally , SEIEF AR, JogkmEr HEx g —14
__procedure , ifg > _prot_procedure , H4b, MFTEA &% 5 DSL AR, WA THFIIXZ
—/~ _procedure , XMFHL T, WX id 25T & _ procedure ifij& _ prot_procedure ?

X P AME R X e AE R rl Al finally BEBMEIRIE Z BIRIERIRIME . FTPA, 2.0 A8 T

XEMIR: AFA _prot_procedure . WHRARFEMNFHIRTIKE , REANEMA __finally , 0
{#if] __recover ., kbim:

// JE KW _ _procedure #E E
__procedure

( __sync (Actionl)

, __asyn(Action2)

, __finally(__asyn(Action3)));

// JE kW _ _prot_procedure & E
__procedure

( __sync(Actionl)

, __asyn(Action2)

, __recover (__asyn(Action3)));
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1.11.3 EMBEHENESE

e 1.x B, WREAER—1 __sequential B{ _ procedure , NWABARHFEAA, Fhin:

__transaction

( __sequential
( __asyn(Actionl)
, __asyn(Action2))

)i

__transaction
( __procedure
( __sequential
( __asyn(Actionl)
, __asyn(Action2)),
, __finally(
__sequential
( __asyn(Actionl)
, __asyn(Action2)))

)i

MK, XA PAE TR _ transaction BRIABEAL A T —4> __procedure B E F LA BINMAE T
__sequential KL Tt . (HIXFEECE DA RS

o, IRHBERAAE . BMR—HERAHA T _procedure , WIHWNA _ finally , XXTHZ
__sequential MREILIRMRE; M2 IRk,

HK, 5IATABERRM . FA—BHARHAEG T _procedure (¥ __sequential , LIWIHKRF AT
B, AREAEAT N EATT G B AT A TS o TR T AR £ B A

__transaction

( __apply (Fragment)) ;

Wk __transaction WEBIAHEG T 1 __sequential , MFEAFHRLERAAH

2.0 XppbitE T Tekdt. AP PTAE A S RS, A bR 2 —4 __sequential , i@ —N
_ _procedure , BT & BB — action . FLiN:

// simple case
__transaction

( __asyn(Actionl));

// sequential
__transaction
( __asyn(Actionl)

, __asyn(Action2));

(QNE9)
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// procedure
__transaction
( __asyn(Actionl)

, __finally(__asyn(Action2)));

HEZETT DA H S BRI AR 454 . WRARE 24> action W B __sequential W =CIHE, Wik
fJhse _ _finally 8{ _ recover , WM& HA5| A __procedure W, TMAIRMR & HE BEHE,
D)z R e T B 1 DL I

WALRG, PR LAME A BB EER, AN RO AHE AR R A .
XA BE T JCALANTE, Hetn hBE:

// __procedure
__def (Fragmentl) __ as
( __asyn(Actionl)

, __recover (__asyn(Action2)));

// __sequential
__def (Fragment2) __as
( __asyn(Actionl)

, __asyn(Action2));

// just a simple one
__def (Fragment3) __as

( __asyn(Actionl) );

// __procedure

// main action of __procedure is __sequential
__def (Fragmentl) __as

( __asyn(Actionl)

, __asyn(Action2)

, __recover (__asyn(Action3)));

// __procedure
// both main action & recover part are __sequential
__def (Fragmentl) __as
( __asyn(Actionl)
, __asyn(Action2)
, __recover
( __asyn(Action3)

, __asyn(Actiond)));

B _ optional ,
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// __optional with a __sequential
__optional

( __is_failed

, __asyn(Actionl)

, __asyn(Action2));

// __optional with a __procedure,
// and the main action of the

// __procedure 1is a __sequential
__optional

( __is_failed

, __asyn(Actionl)

, __asyn(Action2)

, __finally(__asyn(Action3)));

AR A G H T Action ) 5B, bl _ time_guard,_ fork,_ safe,_ void,_ case
G4, HRPHAXAEMIRE T

ZL1E

FE—NUHE, &L __transaction , Hi—#Ro0 @ RN, MR 2L LRN . 248
TERS T M NATE, BT R R REAR S (g T PR AR

T L.x B, ATHERLEEEALMFHEZEBERN, FTEHHA P HCE __transaction Al

_ mt_transaction X4,

2.0 AR 7 M PR AR E . SRARA UG H __fork THELAR, __transaction & HEHEFERIRH
FEH R Z EAREPEZAR, B, R BT XA AL E AU

// multi-thread

__transaction

( __fork (THREAD1, __ _asyn(Actionl))
, __asyn(Action2))

, __finally(__on_fail(__asyn(Action3))))

// single-thread

__transaction

( __asyn(Actionl)

, __asyn(Action2))

, __finally(__on_fail(__asyn(Action3))))

7oh, RN 4fE, DR, ERSERAIR SRR . I, SRR
SR B AR AT 2 AR U4 o AT PRAUE =5 ] S M BB A A AL o
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inline __sequential

RN S — M%) __transaction i, Joit 2R MHEK, 52 ARSI H i), fEE S

BARZ B, n, ARAXFE—4__transaction:

// % /Action, FT D& E & — ~__sequential
__transaction

( __asyn(Actionl)

, __asyn(Action2)
, __asyn(Action3)
, __asyn(Action4)
, __asyn(Action))
, __asyn(Actioné6)));

M AR BN, BATERECT A A B

// % /~Action, FT D& E & — ~__sequential
__transaction

( __asyn(Actionl)

, __apply (Fragmentl)

, __asyn(Action4)

, __apply(Fragment2));

// % MAction, Ff I\ ¥ JF & — A __sequential
__def (Fragmentl) __as
( __asyn(Action2)

, __asyn(Action3));

// % ANAction, Fr W ¥ FE & — 4 __sequential
__def (Fragment2) __as
( __asyn(Action5)

, __asyn(Actioné6));

R, BITZ IR, SRS

// % ANAction, Fr A ¥ J& & — I~ __sequential
__transaction
( __sequential

( __asyn(Actionl)

, __sequential

( __asyn(Action2)

, __asyn(Action3))
, __asyn(Action4)
, __sequential

( __asyn(Actionb)

(Qi¥i#3)

1.11. ApPEO#
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, __asyn(Action6))));

OERE, 75 CHTHMIRR) 3BT BawlFns, ARETESSMY th s IR R . MXAER IO, BT
ST H W 2R AR T

2.0 £FNFEEMIEZEE _ _sequential AT T H3B) inline AbFE, B, W _ sequential RE
_ _sequential , NEM __sequential &£¥EH (inline) F/MNER) __sequential H,

X EWRET, 2 inline AAPZ )5, & HBIKIE E] SEA FBUT B2 w78 4 — RIS
MR HBI T 4 4 transaction SE&%Mr, JORMIER, WAFSAAERETTH, #oes .

__def (Fork2, params (__action (ACTION1), __action(ACTIONZ2))) __as
( __fork(l, __asyn(ACTION1))
, __fork(2, __asyn(ACTIONZ2)));

LSS LSS S S S S S SSSSSSS
__transaction

( __apply(Fork2, __with(AsyncActionl, AsyncAction4))

, __asyn(AsyncAction2)

, __Join());

__transaction

( __fork(1, asyn (AsyncActionl))
, __fork(2, __asyn(AsyncActiond))

, __asyn(AsyncAction2)

(
(
(
(

; —_Join());

__transaction

( __sequential
( __fork(l, _ _asyn(AsyncActionl))
, __fork(2, _ _asyn(AsyncActiond))

(
(

, __asyn(AsyncAction2)
(

r __Join()));

__transaction
( __sequential
( __sequential
( __fork(l, __asyn(AsyncActionl))
, __fork(2, __asyn(AsyncActiond)))
, __asyn(AsyncAction2))

; —_Join()));

KA, LR AT AT AR . B RISREEUERT B, TR RO AR R AT
7T _ _sequential PAYP, _ loop By _ sequential tHAJPA#EFT inline , HodN:
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__def (Fragment) __as
( __asyn(Action2)

, __asyn(Action3));

__loop

( __asyn(Actionl)

, __apply (Fragment)
, __asyn(Action4)

, __while(__is_failed));

STHENX, RAER, R REHRE, #oeatiFE:

__loop
( __asyn(Actionl
, __asyn(Action2

( )
( )
, __asyn(Action3)
, __asyn(Action4)

, __while(__is_failed));

1.11.4 _ with_id EahER 5% ER

W

TR0y 2 LURSEM

1.12 f4gexttl

__procedure
( __sequential
( __wait (1)
, __wait (2)
, __wait (3)
, __wait (4)
, __wait (5)
, __wait (6))
, __wait (7))
, __finally
( __sequential
( __wait

, wait

1.12. tHEENILL
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1.x: 1225 ns

2.0: 116 ns

using ProcedureActionl =
procedure (
__wait (1),

_ finally(__asyn(AsyncAction2)));

using ProcedureAction2 =
procedure (
__wait(2),

_ _finally(__asyn(AsyncActionl)));

using Concurrent =
concurrent (
ProcedureActionl,

ProcedureAction?2);

1.x: 2007 ns

2.0: 108 ns

ARBAT R I — A % -

using ProcedureAction3 =
procedure (
__wait(3),

_ finally(__asyn(AsyncAction4)));

using Concurrent2 =
__concurrent (
ProcedureActionl,

ProcedureAction2,

ProcedureAction3);
1.x: 3338 ns
2.0: 199 ns

AERFATIFZ AT SRR S R A e — -

using Proc = procedure
( __sequential
( __wait

(
, __wait (
(
(

(Rt
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, __wait (5)
, __wait (6)
, Concurrent2),
__finally(__sequential (_ wait(7), __wait(8),
)i

—wait (9)))

1.x: 5402 ns

2.0: 338 ns

113 AELH

W PrA MY ET 64-bit L,

__procedure
( __sequential
( __wait (1)
, __wait (2)
, __wait (3)
, __wait (4)
, __wait (5)
, __wait (6))
, __finally
( __sequential
( __wait (7)
, __wait (8)

, __wait (9)))

1.x: sizeof(a) = 432
2.0: sizeof(a) =48
QARIRATIE A __wait:

__procedure

( __sequential
( __wait (1)
, __wait (2)

, __wait (3)

, __wait (5)

(
(
(

, __wait (4)
(

, __wait (6))
(

, __wait (7))

(Rt

1.13. AELHA
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, __finally
( __sequential
( __wait (7)
, __wait (8)
, __wait (9)
, —wait(1)))

) a;

1.x: sizeof(a) = 496

2.0: sizeof(a) = 48

using ProcedureActionl =
procedure (
__wait (1),

_ finally(__asyn(AsyncAction2)));

using ProcedureAction2 =
procedure (
__wait(2),

_ finally(__asyn(AsyncActionl)));

using Concurrent = __concurrent (ProcedureActionl, ProcedureAction2);

1.x: sizeof (Concurrent) = 480
2.0: sizeof (Concurrent) = 160

QAR IRAT TR I — A A

using ProcedureAction3 =
procedure (
__wait(3),

_ finally(__asyn(AsyncAction4)));

using Concurrent2 = __ concurrent (ProcedureActionl, ProcedureAction?2, .

—ProcedureAction3);

1.x: sizeof (Concurrent2) = 688
2.0: sizeof (Concurrent2) = 224
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using Proc = procedure

( __sequential

(FItgkss)
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, __wait

(
(
(
, __wait (
, __wait(
, __wait (
, Concurrent2),

finally (__sequential (__wait (7),

)i

__wait (8),

__wait (9)))
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1.x: sizeof (Proc)

2.0: sizeof (Proc) 288
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