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Class Definition

/// Environment setup for example
Class Semaphore._Main Extends %RegisteredObject [ ProcedureBlock ]

/// The name of the shared semaphore
Parameter ME = "Main";

/// driver for the semaphore demo
ClassMethod Run(Q)

// initialize the logging globals
Do ##class(Semaphore.Util).InitLog()
Do ##class(Semaphore._Util)._InitIndex()
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Set msg = ..#ME _ ' Started"
Do ..Log(msg)

// create and initialize the semaphore
Set inventory = ##class(Semaphore.Counter).%New()
IT ("($ISOBIECT(inventory))) {

Set msg = "%New() of MySem failed"

Do ..Log(msg)

Quit

Set msg = '"'Semaphore create result: " _ inventory.Init(0)

Do ..Log(msg)

// wait for termination response

Set msg = "Enter any character to terminate Run method"

Do ..Log(msg)
Read *x
// report final value, remove the semaphore and finish

Set msg = "Final value = " _ inventory.GetValue()
Do ..Log(msg)

Set msg = '""Semaphore delete status: " _ inventory.Delete()

Do ..Log(msg)
Set msg = ..#ME _ " Finished"
Do ..Log(msg)
Quit
}

/// Enter messages as received into a common log
ClassMethod Log(msg As %String) [ Private ]

Do ##class(Semaphore.Util).Logger(..#ME, msg)
Quit

4.2 75X :Semaphore.Counter
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Class Definition

/// Local semaphore example class
Class Semaphore.Counter Extends %SYSTEM.Semaphore
{

/// Direct messages to the log facility
ClassMethod Name() As %String

Quit "Counter"
/// Direct messages to the log facility
Method Log(Msg As %String) [ Private ]

Do ##class(Semaphore.Util)._Logger(..-Name(), Msg)

Quit
/// Return the semaphore id value as a hex string
Method Myld() As %String

Quit ('Ox™ _ $ZHEX(..SemlID))
/// lInvoked when instance created
Method %OnNew() As %Status

Set msg = "New semaphore™
Do ..Log(msg)
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Quit $$$0K

Method Init(initvalue = 0) As %Status

Try {
If (..Create(..Name(), initvalue)) {

Set msg = "Created: """ _ ..Name(Q)
_ "y Value = " _ initvalue
_ " id = ox" _ LoMyldQO
Do ..Log(msg)
Return 1
Else {
Set msg = "Semaphore create failed: Name = """ _ __Name() _ """
Do ..Log(msg)
Return O
1
} Catch {
Set msg = "Semaphore failure caught"
Do ..Log(msg)
Return O
3
3
Method %OnClose() As %Status [ Private ]
Set msg = ""Closing Semaphore: Id =" _ ..MyldQ)
Do ..Log(msg)
Quit $$$0K

}

/// This method is invoked by WaitMany() as a callback.
/// Either a non-zero amount was available in the semaphore or the wait timed out.
/// The amount decremented is passed as the argument to this method; zero, in the
/// case of a timeout.
//7/
/// After invoking this method, the semaphore is removed from the wait many list.
/// An explicit invocation of AddToWaitMany is required to put it back
/// into the wait list.
Method WaitCompleted(amt As %Integer)
{
// just report the decrement amount
Set msg = "WaitCompleted: " _ ..MyldQ) _ "; Amt = " _ amt
Do ..Log(msg)

Quit

4.3 5 :Semaphore.Producer
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Class Definition

/// The semaphore increment class
Class Semaphore.Producer Extends %RegisteredObject [ ProcedureBlock ]

/// My class name
Parameter MeBase = "Producer";

/// Increments the semaphore by small random amounts after pauses
ClassMethod Run() As %Status

// establish name and access semaphore

Set ME = ##class(Semaphore._Util) . IndexName(. .#MeBase)
Set msg = ME _ " Started"”

Do ..Logger(ME, msg)

Set cell = ##class(Semaphore.Counter) .%New()
Do cell.Open(##class(Semaphore.Counter) .Name())

Set msg = "Open Id = " _ cell.MyldQ
Do ..Logger(ME, msg)
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// increment semaphore by random amounts
// at random times
For addent =1 : 1 : 8 {

Set incamt = $RANDOM(5) + 1

Set waitsec = $RANDOM(10) + 1

Set msg = "Increment " _ cell.MyldQ)
_ "= _ cell.Getvalue()
_ " by " _ incamt
"'wait " _ waitsec _ " sec"

Do cell._Tncrement(incamt)
Do ..Logger(ME, msg)
Hang waitsec

3

// finish

Set msg = ME _ " Finished"”
Do ..Logger(ME, msg)

Quit $$$0K

}

/// Channels messages to the central logger
ClassMethod Logger(id As %String, msg As %String) [ Private ]

Do ##class(Semaphore.Util)._Logger(id, msg)
Quit

44 52X :Semaphore.Consumer
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Class Definition

/// The semaphore decrement class
Class Semaphore.Consumer Extends %RegisteredObject [ ProcedureBlock ]

/// My class name
Parameter MeBase = 'Consumer";

/// Decrements the semaphore by small random amounts after pauses
ClassMethod Run() As %Status
{

// establish name and access semaphore

Set ME = ##class(Semaphore.Util).IndexName(. .#MeBase)
Set msg = ME _ " Started”

Do ..Logger(ME, msg)

Set cell = ##class(Semaphore.Counter) .%New()

Do cell.Open(#i#class(Semaphore.Counter).Name())
Set msg = "Consumer: Open Id = " _ cell.Myld()
Do ..Logger(ME, msg)

// repeatedly decrement the semaphore by
// variable amounts and varied times
For deccnt =1 - 1 - 15 {

Set decamt = $RANDOM(5) + 1

Set waitsec = $RANDOM(10) + 1

Set msg = "Decrement " _ cell.MyldQ
_ "= _ cell.Getvalue()
_ " by " _ decanmt
" wait " _ waitsec " sec”

// in this case we wait for a single semaphore

// but we could wait on multiple semaphore decrements

// (up to 200) at one time

Do cell_AddToWaitMany(decamt)

Do ..Logger(ME, msg)

Set result = ##class(%SYSTEM.Semaphore) .WaitMany(waitsec)
Set msg = $SELECT((result > 0):"Granted", 1:"Timeout')

Do ..Logger(ME, msg)

}
// finish
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Set msg = ME _ " Finished"
Do ..Logger(ME, msg)
Quit $$$0K

}

/// Channels messages to the central logger
ClassMethod Logger(id As %String, msg As %String) [ Private ]

Do ##class(Semaphore.Util).Logger(id, msg)
Quit

45 95X :Semaphore.Util
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ORZICHESNDAY B =V EZDBRDFROMW 5T — AT T DAy R lidi 4 D720 I LB E R D
LT,

2 OHDO—#HDOA YR, 7T a—Ylar v a—<E#T 570 OF ST SN NEF O L RIO AR Z LB L
F9, THUTERBRIZIIMNEH VA, ZOFEHIL $JOB o< Rzl TIRAESILAS InterSystems RIS D7 a4 ID
THITONDTZHTT, 7272l FtART W T~V 555 B EH T,

Class Definition

/// Utility class
Class Semaphore.Util Extends %RegisteredObject [ ProcedureBlock ]
{

/// The name of the shared semaphore
Parameter ME = "Util";

/// initialize output log
ClassMethod InitLog()
{

// initialize the logging global
Kill ~SemaphorelLog
Set ~SemaphorelLog = 0

Quit
3
/// Enter messages as received into a global

/// for logging purposes
ClassMethod Logger(sender As %String, msg As %String)
{

Set inx = $INCREMENT("SemaphoreLog)
Set ~SemaphoreLog(inx, 0) = $JOB

Set ~SemaphoreLog(inx, 1) = sender
Set ~SemaphoreLog(inx, 2) = msg
Write ("', ~SemaphorelLog, ') ', msg, !

Quit
3

/// display the messages in the log
ClassMethod ShowLog(Q)
{

Set msgcnt = $GET(~SemaphorelLog, 0)
Write "Message Log: Entries = ", msgent, !, 1
Write "#'", ?5, "$JOB", ?12, "Sender™, ?25, '"Message", !

For 1 =1 : 1 : msgent {
Set job = ~SemaphoreLog(i, 0)
Set sender = ~SemaphoreLog(i, 1)
Set msg = ~SemaphoreLog(i, 2)
Write 1, )", ?5, job, ?12, sender, ":", ?25, msg, !

¥
Quit
b

/// initialize the name index
ClassMethod Initindex()
{

// initialize the logging global
Kill ~SemaphoreNames

A= R T LREBD LTI+ 9
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Quit
/// initialize the name index
ClassMethod IndexName(name As %String) As %String

If ($DATA("SemaphoreNames(name)) = 0) {
Set ~SemaphoreNames(name) = 0

b
Set index = $INCREMENT(”~SemaphoreNames(name))
3 Quit (name _ "."™ _ index)
b
==
4.6 BIDZET
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Main, Producer, 33T Consumer @ 3 DD ITFAZFNFIUTIIIRE @ Run A/ RNHY  FREME OX—3IF

TR TENENDA R EFATTHIENE T, ENENEFATTHE, u 7 HIZARINAAYB—I 0

FRENFT, L OB ATIE(THIZET— D Main 77 RAITE T 5HE, Main @ Run AV RiZt~7 40|

BRAEK T LET, 2—WIL, a~v  RE AN TEHZECL S TT R TOT v ADHA SN0« 7 7 A VDR IRE MR
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ObjectScript

Do ##class(Semaphore.Util).ShowLog()

TEIR PLFOBNET T, T_XTDOITAD “USER” R—LAR—RATAL A NAEHR THHIEERTRIZLTNE

7

46.2 il 1 — ZI 7+ DIERLELHIRR
ZORLEMRENL, BT+ DIEMREHIBRERLE T, ZiLE Semaphore.Main 77 A& HLET, L FTOZ %5
FLET,
1. =T U4 FNUEBEET,
2. WOav REATILET,
Do ##class(Semaphore.Main)_Run()
3.0 ZOAVYRITEZTAEER LIS ELET, EFICETENHAIEL. MEEOLFE AL T Run Ay RE#

TL RSN LU Ay =V FIRSNET, Enter F—ZLE T, ZOAVYRIE, B~ 7 +OWH LS IfE
ZFRRL, INEHIBRL TR TLETS,

4. MOaA<URERITLCaS T A NV ERLUET,

Do ##class(Semaphore.Util).ShowLog()

FROFMEHNTH =T T RUICRREND A =Bl L FITRLET,

10 A=V AT LRE /DI T+
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USER>Do ##class(Semaphore._Main).Run()
(1) Main Started
(2) New semaphore

(3) Created: "Counter™; Value = 0; 1d = 0x0x10000
(4) Semaphore create result: 1

(5) Enter any character to terminate Run method
<ENTER>

(6) Final value = 0

(7) Semaphore delete status: 1

(8) Main Finished

(9) Closing Semaphore: 1d = 0x10000

a7 IR D IOV ET

USER>Do ##class(Semaphore.Util).ShowLog()
Message Log: Entries = 9

$JOB  Sender Message

7176 Main: Main Started

7176 Counter: New semaphore

7176  Counter: Created: '"Counter'; Value = 0; Id = 0x0x10000
7176  Main: Semaphore create result: 1

7176 Main: Enter any character to terminate Run method
7176 Main: Final value = 0

7176  Main: Semaphore delete status: 1

7176 Main: Main Finished

7176 Counter: Closing Semaphore: Id = 0x10000

463 Bl 2 — B THEERL ThBA U0 AUb
ZDOHIE, Producer DEIERB L ONH D7 v ADTS « Ayt —V DESERLET,

1.
2.

2 ODR & DE—IF N U4 RUEBREET, 2hbd “A” BIO “B” LIFUET,

TR A T RO REATILET A, H % IZ ENTER F—2 I TLIEE0,

Do ##class(Semaphore.Main).Run()

T4 RY B TULFDOa<RE AN LETH, 22 THa~<r RO EIZ ENTER F—Z2 X0 elZE0,

Do ##class(Semaphore.Producer) .Run()

ZIZT.U4RY A TENTER F—%#LET, IZV4 R B T ENTER $—&MLE9, Wi HFDI77ADIH|
FEITHBRBENFTZENETNDOM[E A2 DAY= RNENEFNDOT A4 RUICERENET,

Producer 72 AR T L6, B U4 RUZAUET,
A 74> R7C, ENTER F—%#L T, Main 77 A% T CEAHI0ICLET, L TOavw Rl aRKrLET,

Do ##class(Semaphore.Util).ShowLog()

ZORITIE, LF R IEnET,
4R A

USER>Do ##class(Semaphore._Main).Run()

(1) Main Started

(2) New semaphore

(3) Created: "Counter'; Value = 0; Id = 0x0x30002
(4) Semaphore create result: 1

(5) Enter any character to terminate Run method
<ENTER>

(19) Final value = 28

(20) Semaphore delete status: 1

(21) Main Finished

(22) Closing Semaphore: 1d = 0x30002

74K B
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USER>Do ##class(Semaphore.Producer).Run()
(6) Producer.l Started

(7) New semaphore

(8) Open Id = 0x30002

(9) Increment 0x30002 = 0 by 5 wait 3 sec
(10) Increment 0x30002 = 5 by 2 wait 7 sec
(11) Increment 0x30002 7 by 2 wait 8 sec
(12) Increment 0x30002 9 by 4 wait 1 sec
(13) Increment 0x30002 13 by 5 wait 6 sec
(14) Increment 0x30002 18 by 3 wait 3 sec
(15) Increment 0x30002 21 by 4 wait 4 sec
(16) Increment 0x30002 = 25 by 3 wait 3 sec
(17) Producer.l Finishe
(18) Closing Semaphore: 1d = 0x30002

QI

=N

USER>Do ##class(Semaphore.Util).ShowLog()
Message Log: Entries = 22

# $JOB  Sender Message

1) 7628  Main: Main Started

2) 7628  Counter: New semaphore

3) 7628 Counter: Created: "Counter'; Value = 0; Id = 0x0x30002
4) 7628 Main: Semaphore create result: 1

5) 7628  Main: Enter any character to terminate Run method
6) 9036 Producer.1l: Producer.l Started

7) 9036  Counter: New semaphore

8) 9036  Producer.1: Open Id = 0x30002

9) 9036 Producer.1l: Increment 0x30002 = O by 5 wait 3 sec
10) 9036 Producer.l: Increment 0x30002 = 5 by 2 wait 7 sec
11) 9036 Producer.l: Increment 0x30002 = 7 by 2 wait 8 sec
12) 9036 Producer.1l: Increment 0x30002 = 9 by 4 wait 1 sec
13) 9036 Producer.l: Increment 0x30002 = 13 by 5 wait 6 sec
14) 9036 Producer.l: Increment 0x30002 = 18 by 3 wait 3 sec
15) 9036 Producer.l1: Increment 0x30002 = 21 by 4 wait 4 sec
16) 9036 Producer.l: Increment 0x30002 = 25 by 3 wait 3 sec
17) 9036 Producer.l: Producer.l Finished

18) 9036 Counter: Closing Semaphore: Id = 0x30002

19) 7628 Main: Final value = 28

20) 7628 Main: Semaphore delete status: 1

21) 7628 Main: Main Finished

22) 7628 Counter: Closing Semaphore: Id = 0x30002

464 5 3—3 20TOLRETRTRBIZELT

ZOBNE, FCt~7 42— BLIETIETA ZIAV MBI O T ZUA LIS LT 23 T2 R LE T, 3 DO ERITA
T _THEHLET,

1. 3 ODflx DF—IF N -UARUEBREET, Zhbax “A” “B”, BLD “C” LIFUET,

2. UARY A TUTOa~v R AN LETH, Hth(Z ENTER F—& ISR TLES0,
Do ##class(Semaphore.Main).Run()

3. UAYRY B TUTFOa~ REANLETR, 22 THIV I ROKHZIZ ENTER F—2 720 TLEE,
Do ##class(Semaphore.Producer) .Run()

4. U42RY C TULFOa~rREANLETHR, 22 THAVI ROEEZIZ ENTER F—Z2 X722 C7E2E0,

Do ##class(Semaphore.Consumer) .Run()

5. UA4VRT ANPLE T4 RIICEEIL T ENTER F—%2M# L F9°, Main 77 ADBIESIL, HEWVTLD 2 DDIF A
MRS ET, AR DINN, K7 0B AIENEINIME DU R ENENDOTY Ay —T % FoRLET,

6. Producer 7 mt A& Consumer 7aHAD M TN T LG, B U4 R7E C U Rz ET,
7. A U4 RUT,ENTER ¥ —%ZfLC, Main 77 A% T CEHIHILET, L FDOa~v R Tl aR R LET,

Do ##class(Semaphore.Util).ShowLog()

ZOBIEEATT DL LTI AR EkShET,
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JA4RY A

USER>Do ##class(Semaphore._Main).Run()

(1) Main Started

(2) New semaphore

(3) Created: "Counter™; Value = 0; Id = 0x0x60005
(4) Semaphore create result: 1

(5) Enter any character to terminate Run method
<ENTER>

(65) Final value = 0

(66) Semaphore delete status: 1

(67) Main Finished

(68) Closing Semaphore: Id = 0x60005

74>Rv B

USER>Do ##class(Semaphore.Producer).Run()

(6) Producer.l Started

(7) New semaphore

(8) Open Id = 0x60005

(9) Increment 0x60005 = 0 by 2 wait 3 sec

(17) Increment 0x60005 wait 5 sec
(24) Increment 0x60005

(38) Increment 0x60005

(42) Increment 0x60005

(48) Increment 0x60005

(54) Increment 0x60005

(58) Increment 0x60005

(62) Producer.l Finishe
(63) Closing Semaphore: |

0 5

0 4 wait 10 sec
0 2 wailt 7 sec
0 by 1 wait 8 sec
0 1 wait 10 sec
0 5 wait 7 sec
0 1 wait 7 sec
d

QI

= 0x60005

74> R C

USER>Do ##class(Semaphore.Consumer) .Run()
(10) Consumer.l Started

(11) New semaphore

(12) Consumer: Open Id = 0x60005

(13) Decrement 0x60005 = 2 by 4 wait 1 sec
(14) WaitCompleted: 0x60005; Amt = 2

(15) Granted

(16) Decrement 0x60005 = O by 1 wait 4 sec
(18) WaitCompleted: 0x60005; Amt = 1

(19) Granted

(20) Decrement 0x60005 = 4 by 4 wait 6 sec
(21) WaitCompleted: 0x60005; Amt = 4

(22) Granted

(23) Decrement 0x60005 = 0 by 1 wait 9 sec
(25) WaitCompleted: 0x60005; Amt = 1

(26) Granted

(27) Decrement 0x60005 = 3 by 2 wait 4 sec
(28) WaitCompleted: 0x60005; Amt = 2

(29) Granted

(30) Decrement 0x60005 = 1 by 4 wait 4 sec
(31) WaitCompleted: 0x60005; Amt = 1

(32) Granted

(33) Decrement 0x60005 = 0 by 3 wait 1 sec
(34) Timeout

(35) Decrement 0x60005 = O by 1 wait 7 sec
(36) Timeout

(37) Decrement 0x60005 = 0 by 5 wait 7 sec
(39) WaitCompleted: 0x60005; Amt = 2

(40) Granted

(41) Decrement 0x60005 = O by 2 wait 8 sec
(43) WaitCompleted: 0x60005; Amt = 1

(44) Granted

(45) Decrement 0x60005 = O by 4 wait 2 sec
(46) Timeout

(47) Decrement 0x60005 = O by 4 wait 7 sec
(49) WaitCompleted: 0x60005; Amt = 1

(50) Granted

(51) Decrement 0x60005 = O by 5 wait 9 sec
(52) Timeout

(53) Decrement 0x60005 = 0 by 5 wait 9 sec
(55) WaitCompleted: 0x60005; Amt = 5

(56) Granted

(57) Decrement 0x60005 = 0 by 1 wait 9 sec
(59) WaitCompleted: 0x60005; Amt = 1

(60) Granted

(61) Consumer.l Finished

AB—V RATFLRERE DI T+ 13
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USER>Do ##class(Semaphore.Util).ShowLog()
Message Log: Entries = 68

# $JOB  Sender Message

1) 3976 Main: Main Started

2) 3976  Counter: New semaphore

3) 3976 Counter: Created: "Counter'; Value = 0; Id = 0x0x60005
4) 3976 Main: Semaphore create result: 1

5) 3976 Main: Enter any character to terminate Run method

6) 4852 Producer.
7) 4852 Counter:
8) 4852 Producer.
9) 4852 Producer.
10) 6128 Consumer .
11) 6128 Counter:
12) 6128 Consumer .
13) 6128 Consumer .
14) 6128 Counter:
15) 6128 Consumer .
16) 6128 Consumer .
17) 4852 Producer.
18) 6128 Counter:
19) 6128 Consumer .
20) 6128 Consumer .
21) 6128 Counter:
22) 6128 Consumer .
23) 6128 Consumer .
24) 4852 Producer.
25) 6128 Counter:
26) 6128 Consumer .
27) 6128 Consumer .
28) 6128 Counter:
29) 6128 Consumer .
30) 6128 Consumer .
31) 6128 Counter:

Producer.1 Started

New semaphore

Open Id = 0x60005

Increment 0x60005 = O by 2 wait 3 sec
Consumer .1l Started

New semaphore

Consumer: Open Id = 0x60005

Decrement 0x60005 2 by 4 wait 1 sec
WaitCompleted: 0x60005; Amt = 2
Granted

Decrement 0x60005 = O by 1 wait 4 sec
Increment 0x60005 = 0 by 5 wait 5 sec
WaitCompleted: 0x60005; Amt = 1
Granted

Decrement 0x60005 = 4 by 4 wait 6 sec
WaitCompleted: 0x60005; Amt = 4
Granted

Decrement 0x60005 = O by 1 wait 9 sec
Increment 0x60005 = O by 4 wait 10 sec
WaitCompleted: 0x60005; Amt = 1
Granted

Decrement 0x60005 = 3 by 2 wait 4 sec
WaitCompleted: 0x60005; Amt = 2
Granted

Decrement 0x60005 = 1 by 4 wait 4 sec
WaitCompleted: 0x60005; Amt = 1

32) 6128 Consumer. Granted
33) 6128 Consumer. Decrement 0x60005 = 0 by 3 wait 1 sec
34) 6128 Consumer . Timeout
35) 6128 Consumer . Decrement 0x60005 = O by 1 wait 7 sec
36) 6128 Consumer . Timeout
37) 6128 Consumer . Decrement 0x60005 = O by 5 wait 7 sec
38) 4852 Producer. Increment 0x60005 = 0 by 2 wait 7 sec
WaitCompleted: 0x60005; Amt = 2

39) 6128 Counter:
40) 6128 Consumer .
41) 6128 Consumer .
42) 4852 Producer.
43) 6128 Counter:

Granted

Decrement 0x60005 = O by 2 wait 8 sec
Increment 0x60005 = 0 by 1 wait 8 sec
WaitCompleted: 0x60005; Amt = 1

44) 6128 Consumer . Granted
45) 6128 Consumer. Decrement 0x60005 = 0 by 4 wait 2 sec
46) 6128 Consumer . Timeout

47) 6128 Consumer .
48) 4852 Producer.
49) 6128 Counter:

Decrement 0x60005 = O by 4 wait 7 sec
Increment 0x60005 = 0 by 1 wait 10 sec
WaitCompleted: 0x60005; Amt = 1

50) 6128 Consumer . Granted
51) 6128 Consumer. Decrement 0x60005 = 0 by 5 wait 9 sec
52) 6128 Consumer . Timeout

53) 6128 Consumer .
54) 4852 Producer.
55) 6128 Counter:
56) 6128 Consumer .
57) 6128 Consumer .
58) 4852 Producer.
59) 6128 Counter:
60) 6128 Consumer .
61) 6128 Consumer .
62) 4852 Producer.

Decrement 0x60005 = O by 5 wait 9 sec
Increment 0x60005 = 0 by 5 wait 7 sec
WaitCompleted: 0x60005; Amt = 5
Granted

Decrement 0x60005 = 0 by 1 wait 9 sec
Increment 0x60005 = 0 by 1 wait 7 sec
WaitCompleted: 0x60005; Amt = 1
Granted

Consumer .1l Finished

Producer.1 Finished

RRR RRR RRRRRE RRRERRRE RPRR RPRRPRRRRR RR RBR RRR RR RRR RR RRRE R

63) 4852 Counter: Closing Semaphore: Id = 0x60005
64) 6128 Counter: Closing Semaphore: Id = 0x60005
65) 3976 Main: Final value = 0

66) 3976 Main: Semaphore delete status: 1

67) 3976 Main: Main Finished

68) 3976 Counter: Closing Semaphore: Id = 0x60005
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