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9lCIHO

9lCIHO"BT~KWm0i`NhkQ9"BT5lk9FCW"*hS=liN9FCW,BT5l

kgxN3HG9#9lCIO"3<Ir=N+OLV+i"CjN~OKP7F"i+8ajA5l?j

gK>CFgVLjKBT7F$-^9#9lCIH$&lO"X)f9lCIYr;L7?bNG9##

tN9lCIrHQ7F"[Jk"Wj1<7gs&?9/r1~KBT9k3HKhCF""Wj1<7

gsNQU)<^s9r~19k3H,G-^9#

OS/400 eN^kA9lCI&"Wj1<7gsKX9knHN0K"J<NHTC/KD$F=,K}r

7F*/,W,"j^9#

9lCINp\v`

v 5Z<8NXh 3 O OS/400 N9lCIY] 9lCINp\50H" OS/400 G^kA9lCI&W

m0i`rHQ9k?aNM8v`#

v 17Z<8NXh 4 O OS/400 9lCINI}Y] OS/400 9lCI&+<MkK*1k"p\*J9

lCII}?9/Nb@#

v 35Z<8NXh 5 O 9lCI&;<UF#Y] OS/400 N9lCI&;<UF#N50#

9lCIKhkWm0i_s0

v 41Z<8NXh 6 O ^kA9lCI&Wm0i_s0&F/KC/Y] ^kA9lCI&Wm0i

_s0N5^6^JF/KC/KX9kps#J<NbN,^^l^9#

– "Wj1<7gsN>A

– 1|=NF/KC/

– j=<9Ni|=

– 9lCIG-NG<?NHQ

– 9lCI&;<UGJ$XtFSP7NHQ

– &L^kA9lCI&(i<Nrh

v 67Z<8NXh 7 O @l"/;9H9lCIY] OS/400 eGNo9N@lKhk9lCIN5]<

HNc$#

v 71Z<8NXh 8 O ^kA9lCI&8gVNGPC0H5<S9Y] ^kA9lCI&8gVN

GPC0H5<S9KX9k50HF/KC/#

v 81Z<8NXh 9 O ^kA9lCI&"Wj1<7gsK*1kQU)<^s9NM8v`Y

9lCINH$}r(93<I (lt,)

v 85Z<8NXh 10 O c: 9lCIY] $/D+NlL*J9lCI&?9/N Pthread *hS Java

Nc#
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� 2 � �������

3N8qN PDF Gr2HQ^?Ou~QK@&sm<I7"=(9k3H,G-^9# PDF U!$kr

=(7?ju~7?j9kKO" Adobe® Acrobat® Reader ,,WG9#3lO"Adobe Web 5$H

(www.adobe.com/prodindex/acrobat/readstep.html) +i"@&sm<IG-^9#

PDF Gr@&sm<I7"=(9kKO"X^kA9lCI&"Wj1<7gsY (s 747 KB"94 Z<

8) r*r7^9#

=(Q^?Ou~QN PDF U!$kro</9F<7gsK]89kKO"!Nh&K7^9#

1. Vi&6<G PDF r+/ (e-Njs/r/jC/9k)#

2. Vi&6<NaKe<+i"VU!$kWr/jC/9k#

3. V>0rU1F]8Wr/jC/9k#

4. PDF r]87?$G#l/Hj<KJ`#

5. V]8Wr/jC/9k#
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� 3 � OS/400 �����

9lCIH$&lO"X)f9lCIYr;L7?bNG9#9lCIHO"BT~KWm0i`NhkQ

9"BT5lk9FCW"*hS=liN9FCW,BT5lkgxN3HG9#9lCIO"3<Ir=

N+OLV+i"CjN~OKP7F"i+8ajA5l?jgK>CFgVLjKBT7F$-^9#

INh&JWm0i`Gb"i|9lCI HFPlk/J/Hb 1 DN9lCIr}A^9##tN9l

CIr}DWm0i`Nlg"F9lCIO"Wm0i`bN>N9lCIH5X8K=l>lN3<Ir

BT7^9#

Wm;9HO"Wm0i`Nabj<*hSj=<9N3sFJ<HJkbNG9# iSeries 79F`G

O"8gV,Wm;9Kv?j^9#FWm;9KO"Wm0i`,=N3<IrBT9k9lCI (?9

/) ,/J/Hb 1 D"j^9#Wm;9bNGiN9lCIN3Hri|9lCIH$$^9#ltN

Wm;9GO5iK$/D+N9lCIr5]<HG-^9,"=liN3Hr 2 !9lCIH$$^

9#

33Gb@9k50O"9YFNWm0i_s0@lKX87F$^9#=l>lN@lG3N50,IN

h&KB=5lF$k+KD$FO"F@lNWm0i^<Njz-r2H7F/@5$#

9lCINp\50:

v X9lCINbGkY

v 6Z<8NX9lCI&Wm0i`NbGkY

v 6Z<8NX8gVH8gV&j=<9Y

v 7Z<8NX9lCI&Wi$Y<H&G<?H9lC

IG-G<?Y

v 8Z<8NX^kA9lCI&Wm0i`/03^s

IY

v 8Z<8NXh0=0k<WH9lCIY

^kA9lCI&Wm0i_s0NM8v`:

v 9Z<8NX^kA9lCI&Wm0i_s0GNL.

KD$FNM8v`Y

v 10Z<8NX^kA9lCI&Wm0i_s0GNG

<?Y<9KD$FNM8v`Y

v 15Z<8NX^kA9lCI&Wm0i_s0GNG

<?I}!=KD$FNM8v`Y

v 16Z<8NX^kA9lCI&Wm0i_s0GNU

!$k&79F`KD$FNM8v`Y

v 16Z<8NX^kA9lCI&Wm0i_s0GNu

~U!$kKD$FNM8v`Y

��������

9lCINHQ}!KO"f<6<&9lCIH+<Mk&9lCIH$&[JkbGk,"j^9#

f<6<&9lCI&bGkGO"9YFNWm0i`&9lCI,18Wm;9&9lCIr&Q7^

9#f<6<&9lCI&bGkGO"9lCIN"Wj1<7gs&Wm0i_s0&$s?<U'<9

(API) KhCF918e<js0&]j7<,oK,Q5l"77$9lCI,$DBT5lk+,h^j

^9#=N918e<js0&]j7<GO"1 DNWm;9NfG"/F#VKBTG-kNOlYK 1

DN9lCI@1G9#*Zl<F#s0&79F`&+<MkO"Wm;9NfG 1 DN?9/7+'

17^;s#

+<Mk&9lCI&bGkNlg"+<Mk&9lCIO 1 DNWm;9KX"9kDLN?9/G

9#+<Mk&9lCI&bGkGO"Wj(sWF#V&918e<js0&]j7<,Hol"h}u

VNHQ",IN9lCIK?(ilk+,*Zl<F#s0&79F`KhCFhj5l^9#+<M

k&9lCI&bGkGO"Wm0i_s0&9lCIHWm;9&9lCIH, 1 P 1 KP~7F$^

9# OS/400 GO"+<Mk&9lCI&bGkr5]<H7F$^9#

© Copyright IBM Corp. 1998, 2002 5
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WiCHU)<`KhCFO"3liN 2 DN9lCI&bGkNH_go;,5]<H5lF*j"3

lrLo MxN 9lCI&bGkH$$^9#FWm;9KO"N DN+<Mk&9lCIr&Q9k M

DNf<6<&9lCI,^^l^9#f<6<&9lCIO"+<Mk&9lCIhj%h7F918e

<js05l^9#79F`O"fS*X39H,++kY+<Mk&9lCIK7+j=<9rdj6j

^;s#

�����	��������

9lCI&Wm0i`Nn.KO"$/D+NbGk,"j^9#

OS/400 H>NWiCHU)<`HNg-Jc$N 1 DO" OS/400 GO3<k / j?<s&Wm0i

`&bGk,5]<H5lkH$&3HG9#=N>NWiCHU)<`GO""kWm0i`,LNWm

0i`rFSP9,W,"klg"h 2 NWm0i`NBTN?aKh 2 NWm;9r+O7J1lPJ

iJ$+"^?OGiNWm0i`rh 2 NWm0i`GV-9(J1lPJj^;s#Wm0i`rF

SP9?aKLNWm;9r+O9k3HO"/0~V*hS79F`&j=<9N@G39H,++j^

9#=Nh&J39HrJ/?aK"Wm0i^<O"h/H&!=r$/D+N@$J_C/&js/&

i$Vij< (DLL) K,`7^9#3lKhj"DLL ,s!9k5<S9,Wm0i`G,WKJC?

lg"=N DLL rm<I7F"=N5<S9rs!9k!=rFSP9@1GQ_^9#

^kA9lCI&Wm0i`N?aK OS/400 N3<k / j?<s&Wm0i`&bGk,5]<H5l

FO$^9,"D=JBj"FSP75Nh0=0k<WGBT5lk5<S9&Wm0i`^?O DLL

rH&h&K7F/@5$#^kA9lCI&Wm0i`r>NWiCHU)<`+i\"9klg"\"

~K=N5<S9&Wm0i`bH&3HKJk+iG9#

,\GO"j^;s,"^kA9lCI&"Wj1<7gsGHQ9k9YFNWm0i`O"}g@lD

- (ILE) Wm0i`K7F/@5$# ILE J0NWm0i`r^kA9lCI&Wm0i`GH&lg

O"CLJM8,,WKJj^9#\YO" 69Z<8NXOPM @lGN9lCINM8v`Y Kb@5

lF$^9#^kA9lCI&Wm0i`,{8NWm0i`rFSP9lgO"=liN{8NWm0i

`N9lCI&;<UF#r>A9k,W,"j^9#

������
���

8gVO"-1hJINj=<9N3sFJ<HJkbNG9#8gVO"1HGOBTG-^;s#

9YFN8gVKO"2 o`Np\*J-1h,X"7F$^9#

G<?:
G<?O"9YFNWm0i`Qt,]I5lkljG9#3lO"0m<PkQtHE*QtN

?aN-1h (E*)"0*dj6j-1hN?aN-1h (R<W)"*hSXtNm<+kQtN

?aN-1h (+0) K,+lF$^9#Wm0i`QtN?aN-1hO"Wm0i`,h0=

5l?h0=0k<W+idj6il^9#E*9Hl<8HR<W-1hKO"=Nh0=0k

<WGBT5lF$k"9YFN9lCI+i"/;9G-^9#+0-1hHm<+k&Wm0

i`QtO">N9lCI+iO"/;9G-^;s#

9?C/:
9?C/KO"9lCIbNWm0i`^?OWm7<8c<NFSP7Um<KD$FNG<?

,~lil^9#9?C/O"+0-1hH&K"F9lCINn.~Kdj6il^9# 9?

C/H+0-1h,9lCIKhCFHolklg"=liO9lCI&j=<9H+J5l^

9#9lCI,*;7?~@G"=liNj=<9OWm;9Ka5l"=lJ_OLN9lCI

KhCFHQD=KJj^9#
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8gV&j=<9HO"8gVbN9YFN9lCI+i"/;9G-kj=<9N3HG9#8gV&j

=<9KO"J<NbN,^^l^9#

v 3<I=8z;CH ID (CCSIDS)

v m1<k

v D-Qt

v U!$k-RR

v 8gVN93<WG*<Ws5lkU!$k

v 70Jk&"/7gs&Y/Hk

v 70Jk&?$^<

v =TnHG#l/Hj<

h0=0k<WbGBT5lk9YFN9lCIO"h0=0k<WNj=<9 (E**hSR<W-1h

JI) r&-G-^9#"k9lCI,8gV&j=<9rQ99kH"77$MO?@AK9YFN9l

CI+iDkKJj^9#?H(P"1 DN9lCIG70Jkh}"/7gsrQ99lP"49lCI

KOCF70Jkh}"/7gsrz(h/Q99k3H,G-^9#

�����	�������������������

CjNj=<9O"#tN9lCIG&QG-^;s#9lCIVG&QG-J$G<?O"9lCI&W

i$Y<H&G<?HFPl^9#3N9lCI&Wi$Y<H&G<?O"9lCINH$}KhCFj

A5l^9# OS/400 GO"J<Nj=<9,9lCI&Wi$Y<H&G<?H7FjA5l^9#

9lCI ID:

9lCIr1L9k?aKH&G-N0tM#

%hgL:

OS/400 GO"8gVbN"k9lCIKD$F">N9lCIHNX8KX7FjP*JEW-

rhj9k9lCI%hgLrXjG-^9#9lCI%hgLO"8gVN%hgLKP9k9

,MHJkh&KjA5l^9#9lCIN%hgLO8gVN%hgLKC;5l^9#=l,

8gVN%hgLr6(k3H,"CFOJj^;s#8gVN%hgL,405lklg"9l

CIN%hgLO=N77$8gVN%hgLKP9kjPMK405l^9#9lCI%hgL

NGU)kHMO 0" D^j8gVH18%hgLG9#

;-ejF#<ps

;-ejF#<psO"f<6<&WmU!$k*hS0k<W&WmU!$kb^a"9lCI

4HK]}5l^9#9lCI,77$9lCIrn.9kH"77$9lCIO=lrn.7?

9lCI+i;-ejF#<psrQ57^9#

i$Vij<&j9H:

i$Vij<&j9HpsO"f<6<&WmU!$k*hS0k<W&WmU!$kb^a"9

lCI4HK]}5l^9#9lCI,77$9lCIrn.9kH"77$9lCIO=lrn

.7?9lCI+ii$Vij<&j9HpsrQ57^9#

70Jk&VmC-s0&^9/:

70Jk&VmC-s0&^9/O"9lCIK[[5lJ$h&K9kl"Ns1|70Jkr

1L9kbNG9#9lCI,77$9lCIrn.9kH"77$9lCIO=lrn.7?9

lCIN70Jk&VmC-s0&^9/rQ57^9#

FSP79?C/:
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FSP79?C/KO"9lCIbNWm0i`&Um<^?OWm7<8c<NFSP7Um<

KD$FNG<?,~lil^9#9?C/O"+0-1hH&K"F9lCINn.~Kdj6

il^9#

+0-1h:

+0-1hO"XtNm<+kQtN?aNbNG9#

errno Qt:

C ^?O POSIX 79F`FSP7NkLra9?aKHolkWm0i`Qt# errno O"9l

CIbNXtFSP7NGeNkLra9XtFSP7G9#

9lCIGO"9lCIG-G<?HFPlk"G<?`\NH+NSe<r}D3H,D=G9#9lC

IG-G<?O9lCI&Wi$Y<H&G<?HO[JCF$^9#9lCI&Wi$Y<H&G<?

O"9lCIN$sWjasF<7gsKhCFjA5l^9,"9lCIG-G<?O"Wj1<7gs

KhCFjA5l^9#9lCIO9lCIG--1hr&Q7^;s, (1 DN9lCIKG-)"=N

9lCIbN9YFNXt+i"/;9G-^9#LoO"-<KhCF9lCIG--1hKwz,U1

il^9#-<HO"9YFN9lCI+i+(k0m<PkMN3HG9#-<O"=N-<KX"U1

ilF$k-1hN9lCIG-MrhjP9?aKHol^9#

��������	����������

^kA9lCI&Wm0i`rFSP9?aKO"Wm0i`rFSP98gV,"^kA9lCIr5]

<H7F$J1lPJj^;s (^kA9lCID=)# OS/400 +<Mk&9lCI&5]<HGO"5

]<H5lk8gV&?$WN&Alt,G7+9lCIrn.G-^;s#PC0*hSL.8gVO"

^kA9lCIP~5]<Hrs!7F$^;s#

8gVG^kA9lCIr5]<HG-k+I&+O"8gV-RNn. (CRTJOBD) 3^sIH8gV

-RNQ9 (CHGJOBD) 3^sIN^kA9lCIvD (ALWMLTTHD) Qia<?<KhCF)f5l

^9# OS/400 GO"L.8gVHPC08gVr|/9YFN?$WN8gVKX7F" ALWMLTTHD

Qia<?<,4Yil^9#v0+O8gV`\NIC (ADDPJE) *hSv0+O8gV`\NQ9

(CHGPJE) N 2 DN5V79F`-R8gV~O3^sIGO"=N`\N8gV-RK^^lF$k

ALWMLTTHD _jMrH&3HKhCF"=N`\KhCF+O5lk8gVG^kA9lCI,5]<

H5lk+I&+,)f5l^9#

spawn() API NWm;98. (Spawn Process) GO"Q5=$NNfG"RWm;9,^kA9lCIr5

]<H9kh&Kn.5lk+I&+r)f9k77$Ui0&U#<kI,5]<H5lF$^9#=N

Ui0&U#<kI SPAWN_SETTHREAD_NP O"Q5=$NKP9ks8`N OS/400 WiCHU)<

`G-NH%!=G9# spawn() API O"^kA9lCIr5]<H9kPCA(~8gV"^?Ov0

+O8gVr+OG-k#lNWm0i_s0j!G9# CALL 3^sIHh/w? SPAWN 3^sI

rH&3HKhCF"^kA9lCI&Wm0i`rJ1KFSP93H,G-^9# OS/400 *W7g

s 7"OS/400 cjD<k&i$Vij<"QUSRTOOLS NltH7F5sWkN SPAWN 3^sI,Q

U5lF*j"=lrHQ7?j$57?j9k3H,G-^9#

������	�����

9YFNWm0i`*hS5<S9&Wm0i`O"h0=0k<WHFPlk8gVN5V=$NfGh

0=5l^9#3N5V=$KO"E*9Hl<8HR<W-1h"*hSl~G<?I}j=<9r^

a"Wm0i`rBT9k?aK,WJj=<9,^^lF$^9#
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^kA9lCID=8gVGO"2 DJeN9lCIGh0=0k<Wr&QG-^9# 1 DN9lCI

G"[Jkh0=0k<W,n.7?$m$mJWm0i`rBTG-^9#79F`KO"h0=0k<

WbGBT5lk9lCINj9Hb9lCIbNh0=0k<WNj9Hb]}5lF$^;s#h0=

0k<WfN>N9lCI,h0uVG"kKb++oi:"=NfN 1 DN9lCIr*;9kH">

N9lCI,Ku5l?j"=|G-J$kLHJC?j"Wm;9,[o*;7?j9kD=-,"j^

9#3Nh&Jdjrr1k?a"^kA9lCID=8gVbGh0=0k<Wr*;5;k"/7gs

rBT9kH"8gV,LoN}!G*;9kh&KJCF$^9#D^j"8gVbN9YFN9lCI

r*;7"i|9lCI+i EXIT (P}) k<As*hS C++ G9Hi/?<rFSP7"GeKU!

$kr/m<:7^9#

h0=0k<WNh}GO"J<N3HrM87F/@5$#

h0=0k<W+iNaj:

ACTGRP(*NEW) Gn.5l?Wm0i`O"FSP5lk?SK"77$h0=0k<Wr/0

7^9#h0=0k<W,h0=0k<W+iakH"=lO*;7^9#^kA9lCID=8

gVGO" ACTGRP(*NEW) Gn.5l?Wm0i`+iakH8gV,*;7^9#

GU)kHh0=0k<WH>0U-h0=0k<WO">}HbJ3*G9#GU)kHh0=

0k<WO"8gV+O~Kn.5l"8gV*;~^GOo|5l^;s#>0U-h0=0k

<WO"8gVbGGiK,WKJC?~@Gn.5l^9#>0U-h0=0k<W+i5oK

aC?lg"h0=0k<WNuVOGeKHQ5l?~@GNuVKJj"h0=0k<WOo

|5l^;s#7?,CF"^kA9lCID=8gVK*$F"GU)kHh0=0k<W^?

O>0U-h0=0k<W+i5oKaC?lg"8gVO*;7^;s#

^kA9lCID=8gVNh0=0k<WG exit() ^?O abort() rHC?lg"=N8gVO

,:*;7^9#

$h}c0:

I}-&Ks|!=Q$5lFbc0,$h}N^^Dj"I}-&,Wm0i`&(sHj<&

Wm7<8c< (PEP ^?Oa$s(sHj<&]$sH) G"klg"^kA9lCID=8g

VO*;7^9#

h0=0k<WNFxQ RCLACTGRP:

^kA9lCI`nD=8gVGO"3N3^sIO8gVNi|9lCIGN_FSP93H,

G-^9#8gVK 2 !9lCI,8_9klg"RCLACTGRP 3^sI,BT5lk0K*;

7^9#

X"psO" 35Z<8NXh 5 O 9lCI&;<UF#YK-\5lF$^9#

��������	�������������������

OS/400 G5]<H5lF$k"#lN9lCI&;<UF#L.WmH3kO"=1CHG9#=1CH

rH&lg"J<N)Bv`,"j^9#

=1CHN"Wj1<7gs&Wm0i_s0&$s?<U'<9 (API):

=1CHN$s?<U'<9N?/O9lCI&;<UF#G9,"MCHo</&k<AsN[

HsIOE*9Hl<8rHQ9kh&KOJCF$^;s#=liNk<AsO"9lCI&;

<UF#N ″_r″ NbNGV-9(ilF$^9#?H(P"gethostbyaddr() NFSP7O"

gethostbyaddr_r() KV-9(F/@5$# ″_r″ k<AsO"UNIX jAH_9-,"j^9#

9YFN ″_r″ XtO"{8N5<S9&Wm0i` QSOSRV2 NfK"j^9#

=1CHrH& AnyNet:
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=1CHrH& AnyNet O"9lCI&;<UF#H+J5l"^kA9lCI&Wm0i`G5

]<H5lF$^9#7+7"3N5]<HOx0NF9Hru1F$^;s#

��������	�����������������������

^kA9lCI&Wm0i_s0GG<?Y<9rH&lgKO"$/D+N@rM89k,W,"j^

9#

G<?jA@l (DDL):

G<?Y<9N=."I}"*hS;CH"CW&?$WN$s?<U'<9N?/O9lCI&

;<UF#G9#9lCI&;<UF#G"kG<?Y<9`nKO"U!$kNn. (Create

File)"asP<NIC (Add Member)"U!$kNo| (Delete File)"asP<N|n (Remove

Member) ,^^l^9#3^sI,9lCI&;<UF#G"k+I&+r=G9kKO" CL

rbqr2H9k+"^?O3^sIN=( (DSPCMD) 3^sIrHQ7F/@5$#=N3^

sIN*si$s&XkWpsKO"3^sIK,Q5lk9lCI&;<UF#N,Wro,j

9H5lF$^9#

G<?Y<9&l3<I~PO:

G<?Y<9O"`n (I_hj"97"^~"^?Oo|) NV"~PO`nr]n7^9#U

!$kN*<Ws&$s9?s9r9lCIVG&Q9klg"~POU#<IPC/hH~PO

PCU!<XN"/;9r`!=9k3HKhCF"=liNNhK^^lk-zJps,2H5

lkh&K9k,W,"j^9#=liNNhO"Wj1<7gs)f<K"j"G<?Y<9`

n0;eKG<?Y<9KhCF]n9k3HOG-^;s#

cH7F"J1JI_hj`n,"j^9#9lCI 1 ,I_hjh}fG"9lCI 2 ,=l

H18*<Ws&$s9?s9KP7F~PO`nrBT9klg"9lCI 2 O9lCI 1 ,

I_hjr0;9k^GT!7^9#9lCI 1 NI_hjNkLO"~POPCU!<K~l

il^9#)f,9lCI 1 KakH"9lCI 2 O=N~PO`nr+O7^9#`!=,T

olJ$lg"9lCI 1 GkL,@ilk0K"9lCI 2 ,~POPCU!<NpsrQ9

7F7^&D=-,"j^9#

U!$kN*<Ws&$s9?s9r9lCIVG&Q7J$lg"`!=O,W"j^;s#

\YO" 66Z<8NXG<?Y<9&l3<IN~POH9lCI&;<UF#Yr2H7F/

@5$#

,6U!$k:

?$W *SNA N,6G<?Y<9&U!$k (LCP) *hS,6G<?I} (DDM) U!$kXN

"/;9O"9lCI&;<UF#GO"j^;s#3N?$WNG<?Y<9&U!$kXN"

/;9O"^kA9lCID=8gVGOq]5l^9# ICF U!$kO9lCI&;<UF#

KOG-J$?a"=liNU!$kH SNA X4NO9lCI&;<UF#GO"j^;s#=

liNU!$k&?$WN 1 DKP7F*<Ws,nT5lkH"=NU!$kr*<Ws7h

&H7?XtKP7F"CPF4380 aC;<8 (^kA9lCI&Wm;9G5zJ*<Ws0-)

,wil^9#

Hj,<&Wm0i`:

^kA9lCI&8gVGO"Hj,<&Wm0i`rFSP93H,G-^9#Hj,<&Wm

0i`K,Q5lk9lCI&;<UF#KX9k)BO"^kA9lCI&8gVGBT5lk

=N>N9YFN3<IK,Q5lkbNH18G9#*}U!$k&Hj,<NIC
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(ADDPFTRG) 3^sIeNQia<?<Khj"Hj,<N9lCI&;<UF#u7"*hS

Hj,<,^kA9lCI&8gVbGFSP5l?lgKHkY-hVrXj9k3H,G-^

9#

M0*rWm0i`:

#tNM0r}D@}U!$kNlg"M0*rWm0i`NHQO"9lCI&;<UF#GO

"j^;s#^kA9lCI&8gVGO"M0*rWm0i`rHQ7J$G/@5$#

9H"<I&Wm7<8c<:

DB2 SQL 9H"<I&Wm7<8c<&5]<HKhj"SQL "Wj1<7gsO SQL 9F<

HasHrp7F0tWm0i`rjA7FFSP93H,G-^9#9H"<I&Wm7<8c

<O"^kA9lCI&8gVNfGFSP93H,G-^9#9H"<I&Wm7<8c<K,

Q5lk9lCI&;<UF#KX9k)BO"^kA9lCI&8gVGBT5lk=N>N9

YFN3<IK,Q5lkbNH18G9#Hj,<&Wm0i`HcCF"9H"<I&Wm7

<8c<N9lCI&;<UF#u7"*hS9H"<I&Wm7<8c<,^kA9lCI&8

gVGFSP5l?lgKhkY-hVrXj9k}!O"j^;s#

=$=Hq@l (SQL) 9F<HasH:

G<?jA@l (DDL) SQL 9F<HasHNHQO"9lCI&;<UF#GO"j^;s#G

<?`n@l (DML) 9F<HasHO9lCI&;<UF#G9# SQL 9F<HasHN9l

CI&;<UF#N\YKD$FO" SQL rbqNX9lCIYN`r2H7F/@5$#

SQL rHQ7FG<?Y<9HPC9k}!Nc,"J<K-\5lF$^9#

12Z<8NXc: m<+k SQL G<?Y<9Nh} (^kA9lCI Pthread Wm0i`)Y

SQL QN5<P<&b<I:

^kA9lCI&"Wj1<7gsrHCF"G<?Y<9K"/;99k?aN>^7$}!

O" SQL QN5<P<&b<IrHQ9k3HG9#8gVO"#tNG<?Y<9\3*hS

His6/7gsrI}9k?aK" SQL QN5<P<&b<IrHQ9k3H,G-^9#"

Wj1<7gs, SQL QN5<P<&b<IrHQ9k~"OS/400 O8gVbG\3rHQ7

^9#3lO"J0N OS/400 K}7F+W;k=7?A0G"=TNG<?Y<9&3sF-9

Hr==9kbNG9#3lKhj"#tNf<6<KhkG<?Y<9XN\3"1lN^?O

[Jkf<6<KhkG<?Y<9XN#tN\3"*hSG<?Y<9XN\3Khk#tNH

)7?His6/7gsN8_,D=KJj^9#

"Wj1<7gs,G<?K"/;99k0K"J<Na+K:`N$:l+rHQ7F"SQL Q

N5<P<&b<Irh0=7F/@5$#

v G<?&"/;9,Tolk0K"ODBC API N SQLSetEnvAttr() rHQ7"

SQL_ATTR_SERVER_MODE 0-r SQL_TRUE K_j9k#

v G<?&"/;9,Tolk0K"8gVNQ9 API N QWTCHGJB() rHQ7" ’Server

mode for Structured Query Language’ -<r_j9k#

v Java rHQ7F"JDBC P3GG<?Y<9K"/;99k# JDBC O"JDBC N,\N;^

sF#/9r]n9k?aK+0*K5<P<&b<IrHQ7^9#

SQL QN5<P<&b<IO"J<Nh&K0n7^9#

1. H_~_ SQL Nlg"8gVbNF9lCIO"=N9lCIbK#tN\3,"klgG5

("3_CH^?Om<kPC/G-kL9NHis6/7gsG9#

2. ODBC"CLI"*hS JDBC Nlg"=l>lNkgOsIkO"G<?Y<9XNH)7?\

3r=7"L9N(sF#F#<H7F3_CH*hSHQG-^9#
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SQL QNFSP7lYk&$s?<U'<9 (CLI) O"9lCI&;<UF#G9# CLI KX9

k\YO"SQL FSP7lYk&$s?<U'<9 (ODBC) K-\5lF$^9#

SQL QN5<P<&b<IKX9k\YO" SQL rbqNX9lCIYN`K-\5lF$^

9#

3_CHD=His6/7gs:

9lCIr3~7Fb"3_CHD=His6/7gsN-zOOOQoj^;s#3_CHD=

nH1LN-zOOO"8gV&lYkN3_CHasHjA^?Oh0=0k<W&lYkN3

_CHasHjAN$:l+K9k3H,G-^9#9lCI&3_CH`n^?Om<kPC/

`nO"3_CHjAN<GBT5lk9YFN`nr3_CH^?Om<kPC/7^9#F9

lCI (^?O#tN9lCIGJk0k<W) 4HKLDN3_CHD=His6/7gs,,

WJ"Wj1<7gsGO"LDNh0=0k<WrH&3HKhCF"=liNHis6/7g

srI}7J1lPJj^;s#

�: �� � SQL ��������� (������� Pthread 	��
��)
/*********************************************************/
/* Testcase: SQLEXAMPLE */
/* */
/* Function: */
/* Demonstrate how Embedded SQL can be used within a */
/* threaded ILE C program. This program creates and */
/* populates an SQL Table with data. Then, threads are */
/* created which each open a cursor and read all the */
/* data from the table. A semaphore is used to show */
/* how threads execution can be controlled. */
/* */
/* To compile program: */
/* CRTSQLCI OBJ(QGPL/SQLEXAMPLE) SRCFILE(QGPL/QCSRC) */
/* COMMIT(*NONE) RDB(*NONE) OBJTYPE(*MODULE) */
/* OUTPUT(*PRINT) DBGVIEW(*SOURCE) */
/* */
/* To bind program: */
/* CRTPGM PGM(QGPL/SQLEXAMPLE) */
/* MODULE(QGPL/SQLEXAMPLE) ACTGRP(*CALLER) */
/* */
/* To invoke program: */
/* SPAWN QGPL/SQLEXAMPLE */
/* */
/*********************************************************/
#define _MULTI_THREADED
#include <pthread.h>
#include <sys/sem.h>
#include <sys/types.h>
#include <fcntl.h>
#include <stdio.h>
#include <unistd.h>

static int semid;
static struct sembuf op_try1[1] = {0,0,0};
#define MAXTHREADS 2

void *threadrtn(void *parm);

int main(int argc, char **argv)

{
int rc;
int *status;
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pthread_t thids[MAXTHREADS];
EXEC SQL BEGIN DECLARE SECTION;
int i, j;
char insert[200];
EXEC SQL END DECLARE SECTION;

EXEC SQL INCLUDE SQLCA;
EXEC SQL INCLUDE SQLDA;

/* create a new semaphore */
semid=semget(IPC_PRIVATE,1,S_IRUSR|S_IWUSR);

printf("¥nsemaphore created¥n");
rc=semctl(semid, 0, SETVAL, 1);

printf("semaphore inited¥n");
EXEC SQL WHENEVER SQLERROR CONTINUE;
EXEC SQL CREATE TABLE QGPL/SQLEXMP (COL1 INT,COL2 INT);

printf("SQL table created¥n");
EXEC SQL WHENEVER SQLERROR GO TO :mainerror;

for (i=1,j=100;i<10;i++,j++) {
(void) sprintf(insert, "INSERT INTO QGPL/SQLEXMP ¥

VALUES(%d, %d)", i, j);
EXEC SQL EXECUTE IMMEDIATE :insert;

}

printf("Table primed with data¥n");
for (i=0;i<MAXTHREADS;i++) {

pthread_create(&thids[i], NULL, threadrtn, NULL);
}
printf("Threads created¥n");

rc=semctl(semid, 0, SETVAL, 0);

printf("Threads turned loose¥n");
for (i=0;i<MAXTHREADS;i++) {

pthread_join(thids[i], &status);
}

printf("Threads joined¥n");
return;

mainerror:
printf("ERROR: sqlcode = %d sqlstate = %d¥n", SQLCODE, SQLSTATE);

}

/**********************************************************/
/* This thread will do the following: */
/* - Declare a cursor for the example table */
/* - Block on a semaphore until initial thread */
/* is ready for us to run */
/* - Open the cursor */
/* - Fetch data one row at a time in a loop until */
/* End of File is reached or an error occurs */
/* - Close the cursor and return */
/**********************************************************/
void *threadrtn(void *parm)
{
EXEC SQL INCLUDE SQLCA;
EXEC SQL INCLUDE SQLDA;

EXEC SQL BEGIN DECLARE SECTION;
long HV1, HV2;
EXEC SQL END DECLARE SECTION;
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EXEC SQL WHENEVER SQLERROR GO TO :thderror;
EXEC SQL WHENEVER NOT FOUND GO TO :thdeof;

EXEC SQL DECLARE C1 CURSOR FOR SELECT * FROM QGPL/SQLEXMP;

/* block on semaphore */
semop(semid,&op_try1[0],1);

EXEC SQL OPEN C1;
printf("thid:%.8x %.8x: cursor open¥n",pthread_getthreadid_np());

/* Loop until End of File (EOF) */
for (;;) {

EXEC SQL FETCH C1 INTO :HV1, :HV2;
printf("thid:%.8x %.8x: fetch done... COL1=%d COL2=%d¥n",

pthread_getthreadid_np(), HV1, HV2);
}

thderror:
printf("thid:%.8x %.8x: sqlcode = %d sqlstate = %d¥n",

pthread_getthreadid_np(), SQLCODE, SQLSTATE);
EXEC SQL CLOSE C1;
return;

thdeof:
printf("thid:%.8x %.8x: Done!¥n",

pthread_getthreadid_np());
return;

}

Testcase output:
semaphore created
semaphore inited
SQL table created
Table primed with data
Threads created
Threads turned loose
thid:00000000 00000022: cursor open
thid:00000000 00000023: cursor open
thid:00000000 00000023: fetch done... COL1=1 COL2=100
thid:00000000 00000022: fetch done... COL1=1 COL2=100
thid:00000000 00000023: fetch done... COL1=2 COL2=101
thid:00000000 00000022: fetch done... COL1=2 COL2=101
thid:00000000 00000023: fetch done... COL1=3 COL2=102
thid:00000000 00000022: fetch done... COL1=3 COL2=102
thid:00000000 00000023: fetch done... COL1=4 COL2=103
thid:00000000 00000022: fetch done... COL1=4 COL2=103
thid:00000000 00000023: fetch done... COL1=5 COL2=104
thid:00000000 00000022: fetch done... COL1=5 COL2=104
thid:00000000 00000023: fetch done... COL1=6 COL2=105
thid:00000000 00000022: fetch done... COL1=6 COL2=105
thid:00000000 00000023: fetch done... COL1=7 COL2=106
thid:00000000 00000022: fetch done... COL1=7 COL2=106
thid:00000000 00000023: fetch done... COL1=8 COL2=107
thid:00000000 00000022: fetch done... COL1=8 COL2=107
thid:00000000 00000023: fetch done... COL1=9 COL2=108
thid:00000000 00000022: fetch done... COL1=9 COL2=108
thid:00000000 00000023: Done!
thid:00000000 00000022: Done!
Threads joined
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^kA9lCI&Wm0i`GG<?rI}9kKO"$/D+N@rM89k,W,"j^9#

U!$kN*<Ws`n:

^kA9lCID=8gVG*<WsG-kNO"}gU!$k&79F`&9Hj<`&U!$

k"u~U!$k"*hS?$W *IP N,6G<?I} (DDM) U!$k"*hSm<+k&G<

?Y<9&U!$k@1G9#u~U!$k"?$W *IP DDM U!$k"^?Om<+k&G<

?Y<9&U!$kJ0N *FILE *V8'/Hr*<Ws7h&H9kH"U!$kr*<Ws

7h&H9kXtKP7F CPF4380 (91<W&aC;<8,wil^9#3N CPF4380 (9

1<W&aC;<8O"^kA9lCI&Wm;9N*<Ws0-,5zG"k3HrNi;kb

NG9#m<+k&G<?Y<9&U!$kKO"*}U!$kH@}U!$k,^^l^9#B

kgBs (LCP) U!$kOm<+kGJ/"Xt,U!$kr*<Ws7h&H9kH"CPF4380

(91<W&aC;<8rwj^9#m<+k&G<?Y<9&U!$kKO"uVU!$kd=

N>NL.U!$kG"k]IU!$k (*SAVF) b^^l^;s# SPOOL(*NO) rXj7Fu

~U!$kr*<Ws9k3HbG-^;s#u~U!$kN*<WsG SPOOL(*NO) rXj9

kH"u~U!$kr*<Ws7h&H7?XtK"CPF4380 (91<W&aC;<8,wil^

9#

^kA9lCID=8gVGO"&Q*<Ws,D=G9#7+7"*<Ws&G<?&Q9

(ODP) r9lCIVG&Q9k3HOG-^;s#U!$k, SHARE(*YES) G*<Ws5lF

*j"OPNSCOPE(*ACTGRPDFN) ,Xj5lF$klg"18h0=0k<WGBTfN189

lCIK"ke3N&Q*<WsO ODP r&QG-^9#U!$k, SHARE(*YES) G*<Ws

5lF*j"OPNSCOPE(*JOB) ,Xj5lF$klg"189lCIK"kU!$kNe3N&

Q*<WsO ODP r&QG-^9#

U!$kNl~Q9:

^kA9lCI&"Wj1<7gsO"i|9lCIG7+l~Q9r/TG-^;s# 2 !9

lCIGl~Q9r/T7h&H9kH"CPF180C (91<W&aC;<8,a5l^9#8g

V&lYk*hSh0=0k<W&lYkN-zOONl~Q9@1, 2 !9lCIKFAr?

(^9#FSP7lYkN-zOONl~Q9OTDkG9#9YFN-zOOlYkNl~Q9

O"i|9lCIKFAr?(^9# HQG-kU!$kl~Q93^sIO"G<?Y<9&

U!$kKhkl~Q9 (OVRDBF)"Wjs?<&U!$kKhkl~Q9 (OVRPRTF)"*hS

aC;<8&U!$kKhkl~Q9 (OVRMSGF) N 3 o`G9#

l~Q9No| (DLTOVR) 3^sIrFSP93HKhCF"i|9lCIK*1kl~Q9r

o|9k3H,G-^9," 2 !9lCIK*1kl~Q9ro|9k3HOG-^;s# 2 !

9lCIK*1kl~Q9ro|9kH"DLTOVR O"CPF180C (91<W&aC;<8ra7

^9#

j=<9FxQ3^sI:

OS/400 Oj=<9rHiC-s07J$?a"j=<9FxQ3^sIO"$:lb9lCI&

;<UF#GO"j^;s#*Zl<F#s0&79F`GO"INj=<9,IN9lCIKh

CFHQfG"k+O1LG-^;s# 2 !9lCIG"j=<9NFxQ (RCLRSC) 3^sI

H"h0=0k<WNFxQ (RCLACTGRP) 3^sIrFSP93HOG-^;s#=lirF

SP9H"=liN3^sI+i3^sINFSP75KP7F"CPF1892 (91<W&aC;<

8,wil^9#

h 3 O OS/400 N9lCI 15

|

|

|

|

|

|



��������	��������!"�����#���������

�

^kA9lCI&Wm0i_s0GU!$k&79F`Nh}rBT9klgKO"$/D+N@rM89

k,W,"j^9#

9lCI&;<UF#&U!$k&79F`:

Root"QOpenSys"f<6<jA (UDFS)"QNTC"QSYS.LIB"QOPT"*hS QLANSrv NFU!

$k&79F`O"9lCI&;<UF#G"j"?b)BO"j^;s# QDLS"NFS"

QFileSvr.400"*hS QNetWare U!$k&79F`O"9lCI&;<UF#GO"j^;s#

9lCI&;<UF#GOJ$U!$k&79F`N"*V8'/Hr=9U!$k^?OU!$

k-RRr*<Ws7h&H7?j"=liKP7F}gU!$k&79F` API ^?O3^s

IrH*&H7?j9kH"(i< ENOTSAFE G*;7^9#3N(i<O"1 DN8gVbK

#tN9lCI,"klgKN_/87^9#

=TnHG#l/Hj<rQ57F$klg"^?O9lCI&;<UF#GOJ$U!$k&7

9F`NU!$kr=9U!$k-RRr*<Ws9klgK"^kA9lCIN8gV+iWm

0i`r8.7h&H9kH"=lO(i<HJj" ENOTSAFE ,P5l^9#

}gU!$k&79F` API:

9lCI&;<UF#&U!$k&79F`K8_9k*V8'/HrP]H9klg"}gU!

$k&79F` API O9YF9lCI&;<UF#G9# *V8'/H,8_7F$kljNQ

9,o+iJ$lgO"Q9rHq7F"}gU!$k&79F`N9lCI&;<UF#&$s

?<U'<9+iB4K"/;9G-k+I&+rN'G-^9# pathconf()"fpathconf()"

statvfs()"*hS fstatvfs() NF API rH(P""kQ9^?OU!$k-RR,$:l+N9l

CI&;<UF#&U!$k&79F`N*V8'/Hr2H7F$k+I&+r=LG-^9#

��������	����������!"�����������

^kA9lCID=8gVGH(kNO"SPOOL(*YES) G*<Ws5l?u~U!$k@1G9#u~U

!$kr9W<k7J$G*<Ws9kH"(i<HJj"*<WsrWa7?XtK CPF4380 (^kA

9lCI&Wm;9G5zJ*<Ws0-) (91<W&aC;<8,w.5l^9#

[HsIN SNA 8z9Hjs0 (SCS)"b!=Wjs?<&G<?&9Hj<` (IPDS)"H%u~G<

?&9Hj<` (AFPDS)"LINE"*hS USERASCII q-~_`nO"9lCI&;<UF#G9#9l

CI&;<UF#GJ$q-~_`nKO"SCS 0iU#C/9rHQ9kbN"79F` /36 D-GH

Q9kbN"f<6<&$s?<U'<9I}!= (UIM) KhCF8.5l?bN"*hS79F` /36

PRPQ 5Vk<AsrHQ9kbN,"j^9#Z<8HTN+&sHO"+&s?<r+0*K979k

3H,G-J$NG"T5NKJkD=-,"j^9#

u~U!$kNl~Q9KD$FO" 15Z<8NX^kA9lCI&Wm0i_s0GNG<?I}!=

KD$FNM8v`Yr2H7F/@5$#
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33Gb@9k50O"9YFNWm0i_s0@lKX87F$^9#=l>lN@lG3N50,IN

h&KB=5lF$k+KD$FO"F@lNWm0i^<Njz-r2H7F/@5$# Pthread API

KX9kCjNpsO"XOS/400 Pthread APIsYK-\5lF$^9#

J<NHTC/,"j^9#

v X9lCIN0-Y

v 20Z<8NX9lCIr+O9kY

v 22Z<8NX9lCIr*;9kY

v 25Z<8NX9lCIrhjC9Y

v 28Z<8NX9lCIrl~d_9kY

v 30Z<8NX9lCIrF+9kY

v 30Z<8NX9lCIN*;rT!9kY

v 33Z<8NXh}uVrLN9lCIKykY

�������

9lCIN0-HO"9lCIN6kq$KFAr?(k9lCINC-N3HG9#INh&JWm0i

_s0@l"*hS"Wj1<7gs&Wm0i_s0&$s?<U'<9 (API) rH&+K~8F"5

^6^J0-rHQG-^9#F0-NH$}d=l,9lCIK?(kzLO""Wj1<7gsKHC

F9lCIN0-,"Wm0i_s0@l*hS API N;CHKhCF"INh&KB=5lF$k+K

~8F[Jj^9#9lCIN0-O"9lCI+O~K_jG-^97"9lCIrh0uVGBT7?

eGQ99k3HbG-^9#

<-K"h/Holk9lCIN0-H=NFAKD$F(7^9#

%hgL:

3lO"LN9lCI^?OWm;9KhCFdj~^lk^G"79F`,CjN9lCIKd

jvFkh}~VNLKFAr?(^9#

9?C/&5$::

9?C/&9Z<9,T-7F$k?aK9lCI,(i<KJk^G"9lCI,FSP93H

,G-kXtNtKFAr?(^9#

>0:

"Wj1<7gsKhk9lCINGPC0"^?O9lCIN"/7gsNHl<9rBT9k

!=KFAr?(^9#

9lCI&0k<W:

lYK#tN9lCIrFWKI}9k!=KFAr?(^9#

Zj%7uV:

9lCI*;~K"=N9lCIKX"U1il?j=<9rFxQ7?jh0uVN^^K7?

j9k}!KFAr?(^9#

918e<js0&]j7<:
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79F`b^?O"Wj1<7gsbGN"9lCIN918e<js0N}!KFAr?(^

9#3lO9lCIN%hgLHX8,"j^9#

Q5918e<js0:

79F`KhCF9lCIN%hgL,hailk}!KFAr?(^9#

Wm0i`&5sWkH7FO"J<NqAr2MK7F/@5$#

v Xc: 9lCIN0-r_j9k (Pthread Wm0i`)Y

v 19Z<8NXc: 9lCIN0-r_j9k (Java)Y

�: ����������	
 (Pthread 	����)
<-NcK"XZj%7uVY9lCI0-r Pthread Wm0i`G_j9k}!r(7^9#

/*
Filename: ATEST10.QCSRC
The output of this example is as follows:
Enter Testcase - LIBRARY/ATEST10
Create a default thread attributes object
Set the detach state thread attribute
Create a thread using the new attributes
Destroy thread attributes object
Join now fails because the detach state attribute was changed
Entered the thread
Main completed

*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>

#define checkResults(string, val) { ¥
if (val) { ¥

printf("Failed with %d at %s", val, string); ¥
exit(1); ¥

} ¥
}

void *theThread(void *parm)
{

printf("Entered the thread¥n");
return NULL;

}

int main(int argc, char **argv)
{

pthread_attr_t attr;
pthread_t thread;
int rc=0;

printf("Enter Testcase - %s¥n", argv[0]);

printf("Create a default thread attributes object¥n");
rc = pthread_attr_init(&attr);
checkResults("pthread_attr_init()¥n", rc);

printf("Set the detach state thread attribute¥n");
rc = pthread_attr_setdetachstate(&attr, PTHREAD_CREATE_DETACHED);
checkResults("pthread_attr_setdetachstate()¥n", rc);

printf("Create a thread using the new attributes¥n");
rc = pthread_create(&thread, &attr, theThread, NULL);
checkResults("pthread_create()¥n", rc);
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printf("Destroy thread attributes object¥n");
rc = pthread_attr_destroy(&attr);
checkResults("pthread_attr_destroy()¥n", rc);

printf("Join now fails because the detach state attribute was changed¥n");
rc = pthread_join(thread, NULL);
if (rc==0) {

printf("Unexpected results from pthread_join()¥n");
exit(1);

}
sleep(2);

printf("Main completed¥n");
return 0;

}

9lCI0-KD$FO" 17Z<8NX9lCIN0-Yr2H7F/@5$#

�: ����������	
 (Java)
<-NcK"X>0Y9lCI0-r Java Wm0i`G_j9k}!r(7^9#

/*
FileName: ATEST10.java

The output of this example is as follows:
Entered the testcase
Create a thread
Set some thread attributes
Start the thread
Wait for the thread to complete
Entered the thread: "theThread"
Testcase completed
*/

import java.lang.*;

public class ATEST10 {

static class theThread extends Thread {
public void run() {

System.out.print("Entered the thread: ¥"" + getName() +
"¥"¥n");

}
}

public static void main(String argv[]) {
System.out.print("Entered the testcase¥n");

System.out.print("Create a thread¥n");
theThread t = new theThread();

System.out.print("Set some thread attributes¥n");
t.setName("theThread");

System.out.print("Start the thread¥n");
t.start();

System.out.print("Wait for the thread to complete¥n");
try {

t.join();
}
catch (InterruptedException e) {

System.out.print("Join interrupted¥n");
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}

System.out.print("Testcase completed¥nj");
System.exit(0);

}

}

9lCI0-KD$FO" 17Z<8NX9lCIN0-Yr2H7F/@5$#

�������	


"Wj1<7gsG77$9lCIrn.9kH"9lCI&*V8'/H")f=$"*hSBT~5]

<H,79F`KhCFi|_j5l^9#=liKhCF"77$9lCIO@l=.WG*hS79F

`&5<S9rB4KHQG-kh&KJj^9#5iK"77$9lCIr+O9k0K"=N77$9

lCIGH&"Wj1<7gs&G<?*hSQia<?<ri|_j9k3H,,WJlgb"j^9#

9lCIrn.9k?SK"79F`O=lKG-N9lCI1L3<IrdjvF^9#9lCI1L3

<IO"9lCIrGPC07?j"Hl<97?j"=N>NI}h0rBT7?j9klgKHQG-

k0tMG9#3N9lCI1L3<IO"9lCIr>\`n9k?aKH&3HOaL7^;s#

9lCI&"Wj1<7gs&Wm0i`&$s?<U'<9 (API) ;CHN?/O"77/n.5l?

9lCIr=99lCI&*V8'/H^?OOsIkba7^9#=N9lCI&*V8'/HrH&3

HKhCF"=N77$9lCIr`n7?j"1|*V8'/HH7F9lCI,h}r*;9kNrT

!7?jG-^9#

Wm0i`&5sWkH7FO"J<NqAr2MK7F/@5$#

Xc: 9lCIr+O9k (Pthread Wm0i`)Y

21Z<8NXc: 9lCIr+O9k (Java)Y

�: �������	
 (Pthread 	����)
<-NcK"Pthread Wm0i`G9lCIr+O7"=lKQia<?<rO9}!r(7^9#

/*
Filename: ATEST11.QCSRC
The output of this example is as follows:
Enter Testcase - LIBRARY/ATEST11
Create/start a thread with parameters
Wait for the thread to complete
Thread ID 0000000c, Parameters: 42 is the answer to "Life, the Universe and Everything"
Main completed
*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#define checkResults(string, val) { ¥
if (val) { ¥
printf("Failed with %d at %s", val, string); ¥
exit(1); ¥

} ¥
}
typedef struct {

int threadParm1;
char threadParm2[124];
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} threadParm_t;

void *theThread(void *parm)
{

pthread_id_np_t tid;
threadParm_t *p = (threadParm_t *)parm;
tid = pthread_getthreadid_np();
printf("Thread ID %.8x, Parameters: %d is the answer to ¥"%s¥"¥n",

tid.intId.lo, p->threadParm1, p->threadParm2);
return NULL;

}

int main(int argc, char **argv)
{
pthread_t thread;
int rc=0;
threadParm_t *threadParm;

printf("Enter Testcase - %s¥n", argv[0]);

threadParm = (threadParm_t *)malloc(sizeof(threadParm));
threadParm->threadParm1 = 42;
strcpy(threadParm->threadParm2, "Life, the Universe and Everything");

printf("Create/start a thread with parameters¥n");
rc = pthread_create(&thread, NULL, theThread, threadParm);
checkResults("pthread_create()¥n", rc);

printf("Wait for the thread to complete¥n");
rc = pthread_join(thread, NULL);
checkResults("pthread_join()¥n", rc);

printf("Main completed¥n");
return 0;

}

9lCIN+OKD$FO" 20Z<8NX9lCIr+O9kYr2H7F/@5$#

�: �������	
 (Java)
3NWm0i`O"Java Gn.5l?Wm0i`G9lCIr+O9k}!r(7F$^9#

/*
FileName: ATEST11.java

The output of this example is as follows:
Entered the testcase
Create a thread with parameters
Start the thread
Wait for the thread to complete
Thread Parameters: 42 is the answer to "Life, the Universe and Everything"
Testcase completed
*/
import java.lang.*;

public class ATEST11 {

static class theThread extends Thread {
int threadParm1;
String threadParm2;

public theThread(int i, String s) {
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threadParm1 = i;
threadParm2 = s;

}
public void run() {

System.out.print("Thread Parameters: " + String.valueOf(threadParm1) +
" is the answer to ¥"" + threadParm2 + "¥"¥n");

}
}

public static void main(String argv[]) {
System.out.print("Entered the testcase¥n");

System.out.print("Create a thread with parameters¥n");
theThread t = new theThread(42, "Life, the Universe and Everything");

System.out.print("Start the thread¥n");
t.start();

System.out.print("Wait for the thread to complete¥n");
try {

t.join();
}
catch (InterruptedException e) {

System.out.print("Join interrupted¥n");
}

System.out.print("Testcase completed¥nj");
System.exit(0);

}

}

9lCIN+OKD$FO" 20Z<8NX9lCIr+O9kYr2H7F/@5$#

�������	


9lCI,h}r0;9kH"*;N"/7gsrhj"79F`&j=<9rr|7F>N9lCI,H

QG-kh&K7^9#"Wj1<7gs&Wm0i_s0&$s?<U'<9 (API) N;CHKhCF

O"9lCI*;~K=N9lCIKX"U1ilF$kj=<9r"Wj1<7gs,@(*Kr|9k

3H,,WJbNb"j^9#=N>N9lCI&$sWjasF<7gs (Java JI) GO":v9kl

gKj=<9N,<YC8&3l/7gsd/j<s"CWrBT9kbNb"j^9#

9lCIN*;KO$/D+N}!,"j^9#QU)<^s9N@G9lCIr*;9kG1N}!O"

9lCI+O~KFSP5l?i|k<As+iak3HG9#?/N9lCI API ;CHGO"i|k

<As+iNaj,*W7gsGJ$lgK9lCIr*;5;k?aNa+K:`,s!5lF$^9#

ltN API ;CHGO"c0a+K:`b5]<H5lF$^9#9lCI*;Nc0a+K:`O"h

}5lJ$c0r9lCI,hC?~@G9lCI,*;9kh&KJCF$^9#lcH7F"9lCI

KhCFwP5l? Java c0,"j^9#

c0KD$FN\Y"^?O9lCIr*;9k=N>N}!KD$FO"F@lNqAr2H7F/@5

$#

Wm0i`&5sWkH7FO"J<NqAr2MK7F/@5$#

23Z<8NXc: 9lCIr*;9k (Pthread Wm0i`)Y

24Z<8NXc: 9lCIr*;9k (Java)Y
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�: �������	
 (Pthread 	����)
<-NcO"Pthread Wm0i`G"9lCIr*;9kcG9#

/*
Filename: ATEST12.QCSRC
The output of this example is as follows:
Enter Testcase - LIBRARY/ATEST12
Create/start a thread
Wait for the thread to complete, and release its resources
Thread: End with success
Check the thread status
Main completed
*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#define checkResults(string, val) { ¥
if (val) { ¥

printf("Failed with %d at %s", val, string); ¥
exit(1); ¥

} ¥
}

const int THREADFAIL = 1;
const int THREADPASS = 0;

void *theThread(void *parm)
{

printf("Thread: End with success¥n");
pthread_exit(__VOID(THREADPASS));
printf("Thread: Did not expect to get here!¥n");
return __VOID(THREADFAIL);

}

int main(int argc, char **argv)
{

pthread_t thread;
int rc=0;
void *status;

printf("Enter Testcase - %s¥n", argv[0]);

printf("Create/start a thread¥n");
rc = pthread_create(&thread, NULL, theThread, NULL);
checkResults("pthread_create()¥n", rc);

printf("Wait for the thread to complete, and release its resources¥n");
rc = pthread_join(thread, &status);
checkResults("pthread_join()¥n", rc);

printf("Check the thread status¥n");
if (__INT(status) != THREADPASS) {

printf("The thread failed¥n");
}

printf("Main completed¥n");
return 0;

}

9lCIN*;KD$FO" 22Z<8NX9lCIr*;9kYr2H7F/@5$#
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�: �������	
 (Java)
33K(9NO"Java rHCF9lCIr*;9k}!r(9cG9#

/*
FileName: ATEST12.java

The output of this example is as follows:
Entered the testcase
Create a thread
Start the thread
Wait for the thread to complete
Thread: End with success
Check the thread status
Testcase completed

*/
import java.lang.*;

public class ATEST12 {

static class theThread extends Thread {
public final static int THREADFAIL = 1;
public final static int THREADPASS = 0;
int _status;

public int status() {
return _status;

}
public theThread() {

_status = THREADFAIL;
}
public void run() {

System.out.print("Thread: End with success¥n");
_status = THREADPASS;
/* End the thread without returning */
/* from its initial routine */
stop();
System.out.print("Thread: Didn’t expect to get here!¥n");
_status = THREADFAIL;

}
}

public static void main(String argv[]) {
System.out.print("Entered the testcase¥n");

System.out.print("Create a thread¥n");
theThread t = new theThread();

System.out.print("Start the thread¥n");
t.start();

System.out.print("Wait for the thread to complete¥n");
try {

t.join();
}
catch (InterruptedException e) {

System.out.print("Join interrupted¥n");
}
System.out.print("Check the thread status¥n");
if (t.status() != theThread.THREADPASS) {

System.out.print("The thread failed¥n");
}

System.out.print("Testcase completed¥n");
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System.exit(0);
}

}

9lCIN*;KD$FO" 22Z<8NX9lCIr*;9kYr2H7F/@5$#

��������	

9lCIr0t+i*;9k!=Khj"h},9/++kWarBT9k9lCIr"0;0KhjC9

3H,G-^9#9lCIrhjC9?aKD=J}!O"HQ7F$k9lCI&"Wj1<7gs&W

m0i`&$s?<U'<9 (API) KhCF[Jj^9#

ltN API ;CHGO"hjC7"/7gsN?aN well-defined points d""k9lCIN*;~KL

N9lCIr)f9k?aN"=N>Na+K:`,QU5lF$^9#ltN API ;CHGO"9lC

IN*;0K/j<s"CW&3<IrBT7?j"hjC7?9lCINkLrCjNMK_j9ka+

K:`bQU5lF$^9#

9lCINhjC7!=O=,mU7FHQ7F/@5$#HQ9k API ;CHG"well-defined

cancelation points d"9lCI,"Wj1<7gs&G<?*hSmC/r/j<s"CW9ka+K:`

,QU5lF$J$lg"G<?,Ku5l?j""Wj1<7gsbKGCImC/,/89k6xHJ

klg,"j^9#

m: Java Development Kit P<8gs 1.1 hjeN Java NP<8gsGO"9lCI&/i9KF+"d

_"*hSl~d_a=CIrHQ9Y-GO"j^;s#=liNa=CIO"^jB4GOJ$+

iG9#3liNa=CIKhjs!5lk!=O"$/D+NQtNuVN!:JI">Na+K:

`KhCFBu9k3H,G-^9# Java NCjP<8gsKd)5lka+K:`KD$FO"

http://java.sun.com/docs/books/tutorial/ K"k Sun RN Java Tutorial r2H7F/@5$#

Wm0i`&5sWkH7FO"J<NqAr2MK7F/@5$#

Xc: 9lCIrhjC9 (Pthread Wm0i`)Y

26Z<8NXc: 9lCIrhjC9 (Java)Y

�: ��������	 (Pthread 	����)
<-NcO"Pthread Wm0i`G"9~VBT7F$k9lCIrhjC9cG9#

/*
Filename: ATEST13.QCSRC
The output of this example is as follows:
Enter Testcase - LIBRARY/ATEST13
Create/start a thread
Wait a bit until we ’realize’ the thread needs to be canceled
Thread: Entered
Thread: Looping or long running request
Thread: Looping or long running request
Thread: Looping or long running request
Wait for the thread to complete, and release its resources
Thread: Looping or long running request
Thread status indicates it was canceled
Main completed
*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
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#define checkResults(string, val) { ¥
if (val) { ¥

printf("Failed with %d at %s", val, string); ¥
exit(1); ¥

} ¥
}

void *theThread(void *parm)
{

printf("Thread: Entered¥n");
while (1) {

printf("Thread: Looping or long running request¥n");
pthread_testcancel();
sleep(1);

}
return NULL;

}

int main(int argc, char **argv)
{

pthread_t thread;
int rc=0;
void *status;

printf("Enter Testcase - %s¥n", argv[0]);

printf("Create/start a thread¥n");
rc = pthread_create(&thread, NULL, theThread, NULL);
checkResults("pthread_create()¥n", rc);

printf("Wait a bit until we ’realize’ the thread needs to be canceled¥n");
sleep(3);
rc = pthread_cancel(thread);
checkResults("pthread_cancel()¥n", rc);

printf("Wait for the thread to complete, and release its resources¥n");
rc = pthread_join(thread, &status);
checkResults("pthread_join()¥n", rc);

printf("Thread status indicates it was canceled¥n");
if (status != PTHREAD_CANCELED) {

printf("Unexpected thread status¥n");
}

printf("Main completed¥n");
return 0;

}

9lCINhjC7KD$FO" 25Z<8NX9lCIrhjC9Yr2H7F/@5$#

�: ��������	 (Java)
<-NcO"Java Wm0i`G"9~VBT7F$k9lCIrhjC9cG9#

/*
FileName: ATEST13.java

The output of this example is as follows:
Entered the testcase
Create a thread
Start the thread
Wait a bit until we ’realize’ the thread needs to be canceled
Thread: Entered
Thread: Looping or long running request
Thread: Looping or long running request

26 iSeries: ^kA9lCI&"Wj1<7gs



Thread: Looping or long running request
Wait for the thread to complete
Thread status indicates it was canceled
Testcase completed
*/
import java.lang.*;

public class ATEST13 {

static class theThread extends Thread {
public final static int THREADPASS = 0;
public final static int THREADFAIL = 1;
public final static int THREADCANCELED = 2;
int _status;

public int status() {
return _status;

}
public theThread() {

_status = THREADFAIL;
}
public void run() {

System.out.print("Thread: Entered¥n");
try {

while (true) {
System.out.print("Thread: Looping or long running request¥n");
try {

Thread.sleep(1000);
}
catch (InterruptedException e) {

System.out.print("Thread: sleep interrupted¥n");
}

}
}
catch (ThreadDeath d) {

_status = THREADCANCELED;
}

}
}

public static void main(String argv[]) {
System.out.print("Entered the testcase¥n");

System.out.print("Create a thread¥n");
theThread t = new theThread();

System.out.print("Start the thread¥n");
t.start();

System.out.print("Wait a bit until we ’realize’ the thread needs to be canceled¥n");
try {

Thread.sleep(3000);
}
catch (InterruptedException e) {

System.out.print("sleep interrupted¥n");
}
t.stop();

System.out.print("Wait for the thread to complete¥n");
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try {
t.join();

}
catch (InterruptedException e) {

System.out.print("Join interrupted¥n");
}
System.out.print("Thread status indicates it was canceled¥n");
if (t.status() != theThread.THREADCANCELED) {

System.out.print("Unexpected thread status¥n");
}

System.out.print("Testcase completed¥n");
System.exit(0);

}

}

9lCINhjC7KD$FO" 25Z<8NX9lCIrhjC9Yr2H7F/@5$#

���������	


"Wj1<7gsG9lCINh}rl~*Kd_9k3H,"r)Dlg,"j^9#9lCIrl~d

_9kH"=N9lCIKhCF]}5lF$k9YFN0-dmC/r^`9lCINuVO"=l,F

+5lk^G]}5l^9#

9lCINl~d_O=,mU7FHQ7F/@5$#9lCIrl~d_9kH""Wj1<7gsNG

CImC/d"?$`"&HroN6xHJkD=-,"j^9#9lCINl~d_KX89kdjN?

/O"=lJ0NbCHB4Ja+K:` (1|Wj_F#VJI) rH&3HKhCFrhG-^9#I

CpsO" 41Z<8NX9lCIVN1|=F/KC/YKs!5lF$^9#

m: Java 9lCI&/i9Nl~d_a=CIOHQ9Y-GO"j^;s#\YKD$FO" 25Z<8

NX9lCIrhjC9Yr2H7F/@5$#

Wm0i`&5sWkH7FO"Xc: 9lCIrl~d_9k (Java)Yr2H7F/@5$#

�: ���������	
 (Java)
<-NcO"Java Wm0i`G"h0uVGBT7F$k9lCIrl~d_9kcG9#

/*
FileName: ATEST14.java

The output of this example is as follows:
Entered the testcase
Create a thread
Start the thread
Wait a bit until we ’realize’ the thread needs to be suspended
Thread: Entered
Thread: Active processing
Thread: Active processing
Suspend the thread
Wait a bit until we ’realize’ the thread needs to be resumed
Resume the thread
Thread: Active processing
Wait for the thread to complete
Thread: Active processing
Thread: Active processing
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Thread: Completed
Testcase completed
*/
import java.lang.*;

public class ATEST14 {

static class theThread extends Thread {
public void run() {

int loop=6;
System.out.print("Thread: Entered¥n");
while (--loop > 0) {

System.out.print("Thread: Active processing¥n");
safeSleep(1000, "Thread: sleep interrupted¥n");

}
System.out.print("Thread: Completed¥n");

}
}

public static void main(String argv[]) {
System.out.print("Entered the testcase¥n");

System.out.print("Create a thread¥n");
theThread t = new theThread();

System.out.print("Start the thread¥n");
t.start();

System.out.print("Wait a bit until we ’realize’ the thread needs to be suspended¥n");
safeSleep(2000, "Main first sleep interrupted¥n");
System.out.print("Suspend the thread¥n");
t.suspend();

System.out.print("Wait a bit until we ’realize’ the thread needs to be resumed¥n");
safeSleep(2000, "Main second sleep interrupted¥n");
System.out.print("Resume the thread¥n");
t.resume();

System.out.print("Wait for the thread to complete¥n");
try {

t.join();
}
catch (InterruptedException e) {

System.out.print("Join interrupted¥n");
}

System.out.print("Testcase completed¥n");
System.exit(0);

}

public static void safeSleep(long milliseconds, String s) {
try {

Thread.sleep(milliseconds);
}
catch (InterruptedException e) {

System.out.print(s);
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}
}

}

9lCINfGKD$FO" 28Z<8NX9lCIrl~d_9kYr2H7F/@5$#

�������	


"Wj1<7gsG9lCINh}rl~*Kd_7"eGh}rF+9k3H,r)Dlg,"j^9#

l~d_7?9lCINh}r"=N~@+iF+G-^9#F+7?9lCIO"l~d_7?~@H1

8mC/r]}7F*j"0-b18G9#

m: Java 9lCI&/i9Nl~d_a=CIOHQ9Y-GO"j^;s#\YKD$FO" 25Z<8

NX9lCIrhjC9Yr2H7F/@5$#

����������	


9lCIrH&lg"9lCI,$D*;9k+KD$FNCF*/3HOEWG9#9lCI,"/7g

srBT7?j"?+N$YsH,/89k^GT!9k3Hr"9lCI1|H$$^9#

?/Nlg"9lCIN*;r1KT!9k@1G=,G9#9lCI,*;9kH"=N9lCIKdj

vFil?h},0;7?3H"^?O9lCI,:T7?3H,"Wj1<7gsKLN5l^9#9l

CIKhCFu7,_j5lF*j"HQfN"Wj1<7gs&Wm0i`&$s?<U'<9 (API)

;CHG=Nu7,5]<H5lF$klgO"=Nu7rH&3HKhCF"9lCI,5oK=Nh}

r0;7?+I&+r=LG-^9#

9lCI,*;9kH"79F`O=Nj=<9rFxQ7^9#"k9lCINj=<9r>N9lCI

GFxQ9k?aK"9lCIN*;rT!9k3HbG-^9#

5<P<JINg,OJ"Wj1<7gsNlgKO"l"N9lCI+iJk0k<WN*;rT!9k

Hh$lg,"j^9#=N?aKO""Wj1<7gsnHN?/rXo<+< (nHw)Y9lCIK

djvFF"1lNX\9 (U$T)Y9lCIG=li>09lCINnHr409kh&K7^9#H

QfN API N;CHKhCFO"3NoNT!r>\5]<H7F$k3Hb"j^9#

Wm0i`&5sWkH7FO"J<NqAr2MK7F/@5$#

Xc: 9lCIrT!9k (Pthread Wm0i`)Y

32Z<8NXc: 9lCIrT!9k (Java)Y

�: �������	
 (Pthread 	����)
<-NcO"Pthread Wm0i`K*$F$/D+N9lCIr+O7"=liN*;rT!7"0;eK

=Nu7r!:9kcG9#

/*
Filename: ATEST13.QCSRC
The output of this example is as follows:
Enter Testcase - LIBRARY/ATEST15
Create/start some worker threads
Thread 00000000 000001a4: Entered
Thread 00000000 000001a4: Working
Wait for worker threads to complete, release their resources
Thread 00000000 000001a8: Entered
Thread 00000000 000001a8: Working
Thread 00000000 000001a5: Entered
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Thread 00000000 000001a5: Working
Thread 00000000 000001a6: Entered
Thread 00000000 000001a6: Working
Thread 00000000 000001a7: Entered
Thread 00000000 000001a7: Working
Thread 00000000 000001a4: Done with work
Thread 00000000 000001a8: Done with work
Thread 00000000 000001a6: Done with work
Thread 00000000 000001a7: Done with work
Thread 00000000 000001a5: Done with work
Check all thread’s results
Main completed
*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#define THREADGROUPSIZE 5

#define checkResults(string, val) { ¥
if (val) { ¥

printf("Failed with %d at %s", val, string); ¥
exit(1); ¥

} ¥
}

void *theThread(void *parm)
{

printf("Thread %.8x %.8x: Entered¥n", pthread_getthreadid_np());
printf("Thread %.8x %.8x: Working¥n", pthread_getthreadid_np());
sleep(15);
printf("Thread %.8x %.8x: Done with work¥n", pthread_getthreadid_np());
return NULL;

}

int main(int argc, char **argv)
{

pthread_t thread[THREADGROUPSIZE];
void *status[THREADGROUPSIZE];
int i;
int rc=0;

printf("Enter Testcase - %s¥n", argv[0]);

printf("Create/start some worker threads¥n");
for (i=0; i <THREADGROUPSIZE; ++i)
{

rc = pthread_create(&thread[i], NULL, theThread, NULL);
checkResults("pthread_create()¥n", rc);
}

printf("Wait for worker threads to complete, release their resources¥n");
for (i=0; i <THREADGROUPSIZE; ++i) {

rc = pthread_join(thread[i], &status[i]);
checkResults("pthread_join()¥n", rc);

}

printf("Check all thread’s results¥n");
for (i=0; i <THREADGROUPSIZE; ++i) {

if (status[i] != NULL) {
printf("Unexpected thread status¥n");
}

}
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printf("Main completed¥n");
return 0;

}

9lCIh}N0;TAKD$FO" 30Z<8NX9lCIN*;rT!9kYr2H7F/@5$#

�: �������	
 (Java)
<-NcO"Java Wm0i`K*$F$/D+N9lCIr+O7"=liN*;rT!7"0;eK=

Nu7r!:9kcG9#

/*
FileName: ATEST15.java

The output of this example is as follows:
Entered the testcase
Create some worker threads
Start the thread
Thread Thread-1: Entered
Thread Thread-1: Working
Thread Thread-2: Entered
Thread Thread-2: Working
Thread Thread-3: Entered
Thread Thread-3: Working
Thread Thread-4: Entered
Thread Thread-4: Working
Wait for worker threads to complete
Thread Thread-5: Entered
Thread Thread-5: Working
Thread Thread-1: Done with work
Thread Thread-2: Done with work
Thread Thread-3: Done with work
Thread Thread-4: Done with work
Thread Thread-5: Done with work
Check all thread’s results
Testcase completed

*/
import java.lang.*;

public class ATEST15 {
public final static int THREADGROUPSIZE = 5;

static class theThread extends Thread {
public final static int THREADPASS = 0;
public final static int THREADFAIL = 1;
int _status;

public int status() {
return _status;

}
public theThread() {

_status = THREADFAIL;
}
public void run() {

System.out.print("Thread " + getName() + ": Entered¥n");
System.out.print("Thread " + getName() + ": Working¥n");
safeSleep(15000, "Thread " + getName() + " work");
System.out.print("Thread " + getName() + ": Done with work¥n");
_status = THREADPASS;

}
}

public static void main(String argv[]) {
int i=0;
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theThread thread[] = new theThread[THREADGROUPSIZE];

System.out.print("Entered the testcase¥n");

System.out.print("Create some worker threads¥n");
System.out.print("Start the thread¥n");
/* We won’t use a ThreadGroup for this example, because we’d */
/* still have to join all the threads individually */

for (i=0; i <THREADGROUPSIZE; ++i) {
thread[i] = new theThread();

thread[i].start();
}

System.out.print("Wait for worker threads to complete¥n");
for (i=0; i <THREADGROUPSIZE; ++i) {

try {
thread[i].join();

}
catch (InterruptedException e) {

System.out.print("Join interrupted¥n");
}

}
System.out.print("Check all thread’s results¥n");
for (i=0; i <THREADGROUPSIZE; ++1) {

if (thread[i].status() != theThread.THREADPASS) {
System.out.print("Unexpected thread status¥n");

}
}

System.out.print("Testcase completed¥n");
System.exit(0);

}

public static void safeSleep(long milliseconds, String s) {
try {

Thread.sleep(milliseconds);
}
catch (InterruptedException e) {

System.out.print(s);
}

}

}

9lCIN*;TAKD$FO" 30Z<8NX9lCIN*;rT!9kYr2H7F/@5$#

�������������


"k9lCI,79F`bNLN9lCIKh}uVryk3H,""Wj1<7gsNrK)D3H,"

j^9#9lCI,h}uVrykH"%hgL,=lJeG"kLN9lCIN&A"79F`btGh

0uVKJCF$kbN,"(~BTG-kh&KJj^9#=lJeN%hgLN9lCINfG"=_

BTD=JuVKJCF$kbN,J$lg"h}uVryCFb?NFAb"j^;s#(~"/7gs

rLK9lP"h}uVryCFb"79F`bN9lCIN918e<js0KX7FCK=,D=J0

nO"j^;s#

iSeries 5<P<GO"04KWj(sWF#VJ^kA?9-s0&918e<js0&"k4j:`,

s!5lF$^9#,ZKn.5l?"Wj1<7gsN9lCINlg">N9lCIKh}uVryk

,WO[HsIJ$O:G9#bCH=,D=J"Wj1<7gs&Wm0i`&$s?<U'<9 (API)

rH&3HKhCF"9lCIj_N1|rhk3H,G-k+iG9#
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� 5 � �����$�!#%

"kXt,9lCI&;<UG"kNO"1lWm;9bN#tN9lCIG1~K=NXtr+OG-k

lgG9#"kXt,9lCI&;<UG"kNO"=NXt+iFSP5lk9YFNXt,9lCI&

;<UG"klgG"j"=7F=NlgN_G9# 62Z<8NX9lCI&;<UGJ$XtFSP

7YGO"9lCI&;<UGJ$XtFSP7KB4K"/;99k}!rb@7F$^9# 41Z<8

NX{8N"Wj1<7gsN>AYGO"{8N3<IN^kA9lCI=XN",g-N>AKX9k

psrs!7F$^9#

9lCIrH&0K"OS/400 GN9lCI&;<UF#KX9k<-N50r=,K}r7F*/,W,

"j^9#

9Hl<8"8gV"*hSh0=0k<WGN9lCI&;<UF#

v X-1hNHQ!H9lCI&"Wj1<7gsY

v 36Z<8NX8gVr-zOOH9kj=<9H9lCI&;<UF#Y

h0=0k<WN9lCI&;<UF#KX9kpsO" 8Z<8NXh0=0k<WH9lCIYK-\

5lF$^9#

API *hS CL 3^sIGN9lCI&;<UF#

v 37Z<8NXAPI 9lCI&;<UF#N,`Y

v 38Z<8NXCL 3^sIH9lCI&;<UF#Y

v 39Z<8NX"/;9Nq]5lkXtH9lCI&;<UF#Y

v 39Z<8NXP}@Y

��������������	
����

9lCI&"Wj1<7gsrn.9klg"5^6^J/i9N-1hNDk-H-zOOr}r7F*

/3H,gZG9#"Wj1<7gsGQtrk@9klg"#tN9lCI+i=liNQtK"/;9

7?j"HQ7?j9k3H,D=J3H,"j^9#HQ5lk-1hNDk-H-zOOO"?/Nl

g""Wj1<7gsKFArZ\7^9#

0m<Pk-1h:

"Wj1<7gsN=<9&U!$kN 1 DGk@7?0m<Pk-1hO""Wj1<7gs

N>N9YFN=<9&U!$k^?Ob8e<k+iDkKJj^9#"Wj1<7gsbN3

<IrBT9k9YFN9lCIO"180m<Pk-1hr&Q7^9#-1h,3Nh&KU

^;:K&Q5lk3HO"7P7PB4-N@GdjKJj^9#

E*9Hl<8

E*9Hl<8O"-1h^?OQt,k@5l?=<9&U!$k"b8e<k"XtNOOG

N_DkG"k0m<Pk-1hG9#=Nb8e<kN3<IrBT9k9YFN9lCIO"

1lNE*9Hl<8r&Q7^9#

R<W-1h:

R<W-1hO""Wj1<7gsKhCF0*Kdj6il?j"dj6jr|5l?j7^9

(?H(P"C N malloc() H free()""k$O Java ^?O C++ N new *hS delete)#"Wj1

<7gsbN3<IrBT9k9YFN9lCIO"18R<Wr&Q7^9#
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dj6jQ_R<W-1hXN]$s?<r"E*9Hl<8"^?O0m<Pk-1hNfKJ

<9k3HKhCF"LN9lCI,"/;9G-kh&K7?j"=lrLN9lCIKO7?

j9kH"=N9lCIG=N-1hrHQ7?j"dj6jr|7?jG-kh&KJj^9#

-1h,3Nh&KU^;:K&Q5lk3HO"7P7P9lCI&;<UF#N@GdjKJ

j^9#

+0-1h:

Xt"a=CI"^?O5Vk<AslQNQtrk@9kH"HQ7F$k@lKhCF"+0

-1h^?Om<+k-1h,+0*Kdj6il^9#m<+k-1hO"Wm;9bN>N9

lCI+iTDkG9#=liN9lCI,Xt"a=CI"^?O5Vk<AsrFSP9H"

=N9lCIO+0QtN77$P<8gsrdj6j^9#F9lCIO"=l>lH+N+0

-1hrh@7^9#`!=H1|=NqpJdj,X87F$k?a"9lCI,LN9lCI

K3h9k+0-1hK"/;99k3H,J$h&K7F/@5$#

5iK"IBM OS/400 GO"0m<Pk-1h"E*9Hl<8"R<W-1hN-zOO,""Wj1<

7gs&3<INBT5lF$kh0=0k<WNOObK)B5lF$^9#7?,CF"#tN[Jk

h0=0k<WGBT5lF$J,i"1lN0m<PkQtdE*QtrHQ7F$k"Wj1<7g

s&3<I^?O9lCIO"=liNQt"*hS=N-1hN5^6^K[JkP<8gsK"/;9

9k3HKJj^9#18h&K"1 DNh0=0k<WNfGdj6il?R<W-1h,"=lHO[

Jkh0=0k<WGdj6jr|5lk3HO"j^;s#

@lKhCFO"QtH7F0m<Pk-1h/i9"^?OE*9Hl<8&/i97+5]<H7F$

J$bNb"j^9#9lCI&"Wj1<7gsK=Nh&J@lrH&NOFWGO"j^;s#=N

h&J@lGO"9lCIrHoJ$G/@5$#

��������	

���������$�!#%

?/N79F`&j=<9H"Wj1<7gs&j=<9O"jA5l?8gVNbtGN_HQD=G

9#^kA9lCI&"Wj1<7gs"^?O5<S9rn.9klgO"8gVr-zOOH9kj=

<9NHQKD$F>A9k,W,"j^9#=liNj=<9rHQ7F"Wm;9bN>N9lCIH

%g7?j"-$FAr?(?j7J$h&K9k?aG9#

j=<9KhCFO"-zOO,h0=0k<WG"kbNb"j^9 (?H(P*<Ws5lF$kG<

?Y<9&U!$k)#33GN8.KX9kBj"h0=0k<Wr-zOOH9kj=<9Nh}G

O"8gVr-zOOH9kj=<9H18mUv`,vFO^j^9#3liNv`O"=Nh0=0k

<WrH&9YFN9lCIKvFO^j^9#

"Wj1<7gsN>N9lCI,j=<9rHCF$kH-K""k9lCI,=lirQ99klg"

"Wj1<7gsGO,ZJ1|F/KC/rHQG-^9,"=Nlg"9lCIj_VGj=<9,l

S7F18K+(kh&K9k,W,"j^9#

8gV^?Oh0=0k<Wr-zOOH9kj=<9H7FlL*JbNKO"!NbN,"j^9#

R<W-1h"E*9Hl<8"*hS0m<Pk-1h:

GblL*J&Qj=<9G9#\YKD$FO"-1hNHQ}!Nt,r2H7F/@5$#

U!$k&*<Ws:
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U!$kr*<Ws7?e"U!$k&OsIk&]$s?<^?OU!$k-RRVfrLN9

lCIKO93HKhCF"Wm;9bN9lCIj_VG"}gU!$k&79F`&U!$k

*hSG<?Y<9&U!$kr>\K&QG-^9#nHG#l/Hj<O"oKWm;9N-

zOOKJj^9#

m1<k:

"Wj1<7gsNm1<kOh0=0k<W&j=<9G9#9YFN9lCIO=Nm1<k

r&Q7^9#m1<krQ99kH"Hggxd=N>Nm1<kpsKX7F>N9lCIK

FA7^9#

CCSID:

8gVN CCSID rQ99kH"=N8gVbN9YFN9lCIN=TNG<?Q9"^?OG

<?==KFA7^9#

D-Qt:

lL*J"Wj1<7gsGO"=.H*W7gJkN0nKD-QtrH$^9#8gVN9Y

FN9lCI,3liNQtr&Q7^9#

API �����$�!#%���

"Wj1<7gs&Wm0i_s0&$s?<U'<9 (API) rHQ9k0K"System Programming

Interface Reference r2H7F"^kA9lCI&Wm0i`bG=N API rFSP93H,"B4+I

&+r=G7F/@5$# System Programming Interface Reference K-\5lF$kF API KO"=l

>l9lCI&;<UN?$W,"j^9#9lCI&;<UN?$WH7FO"<-N 3 DNbN,"

j^9#

9lCI&;<U: yes ("j)

3N?$WO"#tN9lCIG1~K+DB4K")BJ7G=N API rFSP;k3Hr(

7F$^9#^?"3N?$WO"3N API KhCFFSP5lk9YFNXtb9lCI&;

<UG"k3Hr(7F$^9#

9lCI&;<U: conditional (roU-)

3N?$WO"=N API KhCFs!5lkXtN9YF,9lCI&;<UG"kHOBiJ

$3Hr(7F$^9# API NHQeNmUNfK"9lCI&;<UN)BKX"7?ps,

^^lF$^9#p\HJkJsi+N79F`&5]<H,9lCI&;<UGOJ$?a"^

?O=N API +iP}@,FSP5lk3H,"k?a"?/N API OroU-9lCI&;<

UK,`5lF$^9#?H(P"U!$k&79F` API N?/O"9lCI&;<U&U!

$k&79F`bNU!$kGH&BjO"04K9lCI&;<UG9#$/D+NroU-9

lCI&;<U API O"CjNu7<G"/;9rq]9klg,"j^9# API NHQeNm

UNfK"=NXt,"/;9rq]9k6xHJkrorb@7F"j^9#

9lCI&;<U: no (J7)

3N?$WO"=N API ,9lCI&;<UGOJ/"^kA9lCI&Wm0i`GHQ9Y

-GJ$3Hr(7F$^9#ltN9lCI&;<UGJ$ API O"/;9rq]9kD=-

,"j^9,"[HsIN9lCI&;<UGJ$ API Oq]7^;s# CL 3^sINlgH

OcCF""/;9rq]9k API J0N API N&A9lCI&;<UGJ$ API ,FSP5

l?3Hr(9GGaC;<8O"8gV&m0KPO5l^;s#^kA9lCI&Wm0i`

NfG9lCI&;<UGJ$XtrFSP9?aK"$m$mJF/KC/,"j^9#
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CL ����������$�!#%

ILE CL is?$`*hS3sQ$i<8.3<IO9lCI&;<UG9# OPM CL Wm0i`O"9

lCI&;<UGO"j^;s#P<8gs 4 jj<9 3 hj0K3sQ$k5l? ILE CL 3<I^

?O OPM CL 3<INlg" CL is?$`O CPD000B GGaC;<8rP7FBTr31^9,"

kLO=,G-^;s#3l,9lCI&;<UG"k+I&+O"pCHJk3<IKhj^9#

3^sI,OWm0i`O9lCI&;<UG9#9lCI&;<U0- (THDSAFE) , *NO"^kA9

lCI&8gV&"/7gs0- (MLTTHDACN) , *NORUN ^?O *MSG K_j5lF$k3^sI

r"^kA9lCI`n,D=J8gV+iFSP9H"3^sI,OWm0i`O!N$:l+rBT7

^9#

v ^kA9lCI&8gVG MLTTHDACN , *NORUN K_j5lF$klg"3^sI,OWm0i

`O CPD000D GGaC;<8rw.7"3^sIOBT5l^;s# CPD000D GGaC;<8K3

$F CPF0001 (91<W&aC;<8,P5l^9#

v ^kA9lCI&8gVG MLTTHDACN , *MSG K_j5lF$klg"3^sI,OWm0i`

O CPD000D GGaC;<8rw.7"Wm0i`NBT,Q37^9#?@7"kLO=,G-^;

s#

v #tN9lCIrBTG-kbNN"^kA9lCIGOJ$8gVNlg"3^sI,OWm0i`

O"9lCI&;<UGJ$3^sI,YcJ/BT9k3HrvD7^9#

MLTTHDACN , *RUN K_j5lF$klg"3^sI,OWm0i`O"GGaC;<8rw.;

:"3^sINBTrvD7^9#?@7"kLO=,G-^;s#^?"MLTTHDACN O"THDSAFE

M, *NO G"k3asHK7+,Q5l^;s#3^sIN THDSAFE MH MLTTHDACN Mr=L9

kKO"3^sIN=( (DSPCMD) rHQ7F/@5$#

MLTTHDACN M, *SYSVAL K_j5lk3^sIb"j^9#3Nlg"3^sI,OWm0i`O

3^sINh}}!rhj9k?aK"QMLTTHDACN 79F`MrHQ7^9#

OS/400 eG3NMN_jr=(9kKO"J<Nh&K~O7^9#

DSPSYSVAL SYSVAL(QMLTTHDACN)

OS/400 eG3NMN_jrQ99kKO"J<Nh&K~O7^9#

CHGSYSVAL SYSVAL(QMLTTHDACN) VALUE(x)

DSPSYSVAL +iNPOcO"J<NH*jG9#

��������

����� . . . . . : QMLTTHDACN
�� . . . . . . . . : �����	
������

�����	
������ . . . . . . . : 2
1=�	������������	
������������
2=��	
�����������������	������
3=��	
���������������

J<NHTC/K"CL 3^sIH9lCIKD$FNX"ps,-\5lF$^9#
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v 41Z<8NXh 6 O ^kA9lCI&Wm0i_s0&F/KC/Y

v 62Z<8NX9lCI&;<UGJ$XtFSP7Y

��$�����
��������$�!#%

79F`]4-NdjHG<?K;Ndjrr1k?a"CjN"Wj1<7gs&Wm0i_s0&$s

?<U'<9 (API) H3^sIO"roU-9lCI&;<U*hSs9lCI&;<UKJCF$^

9#=liN API *hS3^sIO"9YFN"/;9rq]7?jltN"/;9rq]7?j7^

9#"/;9rq]9kp`H7F"<-N 3 DNp`,"j^9#

^kA9lCID=:

3Nlg"XtXN"/;9rq]9k+I&+O"^kA9lCID=8gV0-r!:9k3

HKhCFhj5l^9#8gV,9lCIr5]<H7F$klg"=_8gVbK8_9k9

lCINtKOX8J/"=NXtrFSP93HOG-^;s#Xt,^kA9lCIND=-

KpE$F"/;9rq]9klg"=NXtKhCF"CPF1892 (Xt &1 OHQG-J$) (

91<W&aC;<8,FSP75Kwil^9#^kA9lCIND=-KpE$F"/;9r

q]9kXtO"LDN8gVGFSP9+"^?O^C?/FSP5J$h&K7F/@5$#

2 !9lCI+iFSP5lk"^kA9lCID=8gVbG"/;9rq]9kXtNcH7

FO"j=<9NFxQ (RCLRSC) ,"j^9#\YO"VCL rbqWN j=<9NFxQ

(RCLRCS) 3^sI r2H7F/@5$#

i|9lCI:

ltNXtO"8gVNi|9lCI,=NXtrFSP9+I&+KpE$F"/;9rq]7

^9# 2 !9lCIGXtrFSP7?lg"=NXtKhCF CPF180C (Xt &1 OHQG-

J$) (91<W&aC;<8,"FSP75Kwil^9#i|9lCIXNWarP)Xj7

F"i|9lCI+iXtrFSP93HKhCF" 2 !9lCI+i"/;9rq]9kXt

rFSP93HOD=G9#i|9lCI7+H(J$XtNcH7FO"G<?Y<9&U!$

kXNl~Q9,"j^9#

#tN9lCI:

3Nlg""/;9rq]9k+I&+O"8gVbN9lCINtKhCFhj5l^9#8g

VK#tN9lCI,"klg"=NXtKhCF CPF180B (Xt &1 OHQG-J$) (91<

W&aC;<8,FSP75Kwil^9#(i<Vfra9=N>NXtO"errno r

ENOTSAFE K_j7^9#

1 DN9lCIN_,h0uVNlgKN_"XtrHoJ$h&K9k3HKhj"9lCI,

#tD"klgK""/;9rq]9kXtrFSP93HOD=G9#3Nh&JXtNcH7

FO"9lCI&;<UGJ$U!$k&79F`K^^lk"U!$kK"/;99k?aKH

olkU!$k&79F` API ,"j^9#

���

OS/400 P?!=Khj""Wj1<7gsbNXtNP}@rjA7"=liNP}@GBT9kWm0

i`rP?9k3H,G-^9#^?"OS/400 N5<S9NfKO"P}Wm0i`rP?9k?aNP

?!=r5]<H9kbNb"j^9#=liN5<S9KO"$s9H<k~KP?5lkP}@,v0

jA5lF$^9#P?!=+NO9lCI&;<UG9#P}Wm0i``\N9lCI&;<UF#0

-H^kA9lCI&8gV&"/7gs0-rXj9k?aK"P?!=rHQG-^9#

^kA9lCI&8gVGP}Wm0i`rFSP93HOG-Fb"mU</>A;:K{8NP}Wm

0i`r9lCI&;<UH+J93H,J$h&K7F/@5$#P}Wm0i`K,Q5lk)BO"
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^kA9lCI&8gVGBT5lk=N>N9YFN3<IK,Q5lkbNH18G9#?H(P"9

lCI&;<UJ ILE @lrHCFn.7?P}Wm0i`GJ1lP"9lCI&;<UK9k3HO

G-^;s#

9lCI&"Wj1<7gsNP}@NX"psO" 41Z<8NX{8N"Wj1<7gsN>AYK-

\5lF$^9#

Hj,<&Wm0i`"f<6<jAXt (UDF)"*hS9H"<I&Wm7<8c<O"P}@H7F

!=9k3H,G-^9#Hj,<&Wm0i`*hS9H"<I&Wm7<8c<N\YKD$FO"

10Z<8NX^kA9lCI&Wm0i_s0GNG<?Y<9KD$FNM8v`Yr2H7F/@5

$#
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� 6 � ��������	�������#�&��

^kA9lCI&"Wj1<7gs"^?O OS/400 QN5<P<&"Wj1<7gsrn.9klg"

!Nh&J$/D+NF/KC/K:L7F*/,W,"j^9#

v X{8N"Wj1<7gsN>AY

v X9lCIVN1|=F/KC/Y

v 56Z<8NXlsBjNi|=H9lCI&;<UF#Y

v 58Z<8NX9lCIG-NG<?Y

v 62Z<8NX9lCI&;<UGJ$XtFSP7Y

v 64Z<8NXlL*J^kA9lCI&Wm0i_s0&(i<Y

3N;/7gsGb@9k50O"9YFNWm0i_s0@lKvFO^j^9#=l>lN@lG=l

iN50,INh&KB=5lF$k+KD$FO"F@lNWm0i^<Njz-r2H7F/@5$#

����	
�������

^kA9lCI&"Wj1<7gsrn.9kH-O""Wj1<7gsN9YFNQ<D"^?9lC

I&;<UF#N?aK"Wj1<7gs,HQ9k9YFN5<S9r>A9k,W,"j^9#

"Wj1<7gsGHQ5lkF5<S9^?O"Wj1<7gs&Wm0i`&$s?<U'<9 (API)

,INh&K-1j=<9rH&+O"9lCI&;<UJ"Wj1<7gsrs!9k?aKEWJM8

v`G9#9lCI&;<UG"k}!G-1hrHQ7J$lgO""Wj1<7gsNG<?OKu5

lkD=-,"j^9#

9lCI&;<UJ"Wj1<7gsrn.9k@G>KEWJNO"=N"Wj1<7gs"^?O"W

j1<7gs&5<S9,M89k API H"79F`&5<S9G9#9lCI&;<UK9kKO"H

Q9k-1h"^?>\ / V\*KHQ9k9YFN API"*hS5<S9,9lCI&;<UGJ1l

PJj^;s#V\*KHQ9k API *hS79F`&j=<9O">A9kN,CK$qG9#CjN

API d79F`&5<S9,9lCI&;<U+I&+O"rbqr2H7F/@5$#

FSP979F`&5<S9" API ^?O>N"Wj1<7gsN=<9&3<Ir}CF$J$H$&

3H,QKK"j^9#=liN5<S9N?/O"9lCI&;<U+s9lCI&;<U+N,`,J

5lF$^;s#=N?a"=liN5<S9O9lCI&;<UGOJ$H+J5J1lPJj^;s#

���������#�&��

n.7F$k3<I,9lCI&;<UGO"k,"9lCIVGNG<?^?Oj=<9N&Q+ix@

r@klg"Wm0i_s0NGbEWJ@O9lCIN1|=rT&=OG9#1|=HO 2 DJeN

9lCIN"H"/7gsG9#F9lCI,">N9lCIH147FCjN]$sHK#7F+ih}

r3T9kh&K7^9#1|=r57/HQ;:Kj=<9N&Qrn_kH""Wj1<7gs&G<

?O;}ru1k3H,"j^9#

Lo"2 DN9lCIN1|=KO"1 DJeN1|=Wj_F#VNHQ,X87^9#1|=Wj_F

#VHO""Wj1<7gsG,WJ1|=0nr@k?aK"Wj1<7gs,HQ^?On.9k"c

lYkNXt^?O"Wj1<7gs&*V8'/H (OS/400 *V8'/HGOJ$) G9#
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GblL*J1|=Wj_F#VOJ<NH*jG9#W;39H,c$}+ib$}XNgxKJCF$

^9#

v 56Z<8NXCompare and Swap (fSH9oCW)Y

v Xmutex H9lCIY

v 45Z<8NX;^U)<H9lCIY

v 48Z<8NXroQtH9lCIY

v 53Z<8NX1|=Wj_F#VH7FN9lCIY

v 53Z<8NX9Z<9&m1<7gs&mC/Y

v 55Z<8NX*V8'/H&mC/Y

62Z<8NX9lCI&;<UGJ$XtFSP7YO"9lCI&;<UGOJ$XtK"/;99k

?aN;<U&a=CIr-\7F$^9#

3liN50O"9YFNWm0i_s0@lKvFO^j^9#=l>lN@lG=liN50,INh

&KB=5lF$k+KD$FO"F@lNWm0i^<Njz-r2H7F/@5$#

mutex �����

mutex H$&@UO"9lCIVGNj_S> (MUTual EXclusion) rB=9kWj_F#V&*V8'/

HNJ,G9# mutex (j_S>) O""H7F$k9lCIN&AlYK 1 D@1,G<?K"/;9

7?j"CjN"Wj1<7gs&3<IrBT9kh&+O1k?a"9lCIVG"H7FHQ7^

9#~gTH7F"mutex N3Hr/jF#+k&;/7gsdbK?<Nh&KM(k3H,G-^9#

Lo mutex O""Wj1<7gsKhj"]nP]NG<?H@}*KX"U1il^9#?H(P"

PAYROLL DATA K PAYROLL MUTEX ,X"U1ilF$kH7^9#"Wj1<7gs&3<I

O"PAYROLL DATA K"/;99k0K,: PAYROLL MUTEX rmC/7^9#LN9lCI,G

<?K"/;99k0K mutex rH*&H9kH"mutex O=NG<?XN"/;9rK_7^9#

n. (create)"mC/ (lock)""smC/ (unlock)"*hSK~ (destroy) O"mutex GBT5lk5?*J

`nG9# mutex r5oKmC/7?9lCI,""smC/5lk^G=N mutex Nj-TKJj^

9# mutex NmC/rn_k9lCIO"=l,"smC/5lk^GT!7J1lPJj^;s#j-

T, mutex r"smC/9kH"T!7F$?9lCIK)f,\j"#YO=N9lCI, mutex Nj

-TKJj^9# mutex Nj-TOoK 1 DG9#

mutex NT!`nOF"*G9# mutex ,F"*G"k?a"j-TO?YGb+jV7 mutex rmC/

G-^9#"smC/WaNt,"5oKTol?mC/WaNtH18KJk^G"mutex Nj-TOQ

oj^;s#f<6<,Xj7?~V,Pa9kH mutex T!,?$`"&HKJj^9#mC/rh@

G-J1lP mutex T!O(~Ka5l^9#\YKD$FO"4HQN API NqAG""Wj1<7

gsGB]KHQD=J mutex Wj_F#Vr2H7F/@5$#

Wm0i`&5sWkH7FO"J<NqAr2MK7F/@5$#

v Xc: mutex NHQ (Pthread Wm0i`)Y

v 44Z<8NXc: mutex NHQ (Java)Y

�: mutex ��� (Pthread 	����)
!NcO"mutex rHCF&QG<?XN"/;9r]n9k$/D+N9lCIr+O9k" Pthread

Wm0i`r(7F$^9#

/*
Filename: ATEST16.QCSRC
The output of this example is as follows:
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Enter Testcase - LIBRARY/ATEST16
Hold Mutex to prevent access to shared data
Create/start threads
Wait a bit until we are ’done’ with the shared data
Thread 00000000 00000019: Entered
Thread 00000000 0000001a: Entered
Thread 00000000 0000001b: Entered
Unlock shared data
Wait for the threads to complete, and release their resources
Thread 00000000 00000019: Start critical section, holding lock
Thread 00000000 00000019: End critical section, release lock
Thread 00000000 0000001a: Start critical section, holding lock
Thread 00000000 0000001a: End critical section, release lock
Thread 00000000 0000001b: Start critical section, holding lock
Thread 00000000 0000001b: End critical section, release lock
Clean up
Main completed
*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#define checkResults(string, val) { ¥
if (val) { ¥

printf("Failed with %d at %s", val, string); ¥
exit(1); ¥

} ¥
}

#define NUMTHREADS 3
pthread_mutex_t mutex = PTHREAD_MUTEX_INITIALIZER;
int sharedData=0;
int sharedData2=0;

void *theThread(void *parm)
{

int rc;
printf("Thread %.8x %.8x: Entered¥n", pthread_getthreadid_np());

� rc = pthread_mutex_lock(&mutex);
checkResults("pthread_mutex_lock()¥n", rc);
/********** Critical Section *******************/
printf("Thread %.8x %.8x: Start critical section, holding lock¥n",

pthread_getthreadid_np());
/* Access to shared data goes here */
++sharedData; --sharedData2;
printf("Thread %.8x %.8x: End critical section, release lock¥n",

pthread_getthreadid_np());
/********** Critical Section *******************/
rc = pthread_mutex_unlock(&mutex);
checkResults("pthread_mutex_unlock()¥n", rc);
return NULL;

}

int main(int argc, char **argv)
{

pthread_t thread[NUMTHREADS];
int rc=0;
int i;

printf("Enter Testcase - %s¥n", argv[0]);

printf("Hold Mutex to prevent access to shared data¥n");
rc = pthread_mutex_lock(&mutex);
checkResults("pthread_mutex_lock()¥n", rc);

printf("Create/start threads¥n");

h 6 O ^kA9lCI&Wm0i_s0&F/KC/ 43



for (i=0; i<NUMTHREADS; ++i) {
rc = pthread_create(&thread[i], NULL, theThread, NULL);

checkResults("pthread_create()¥n", rc);
}

printf("Wait a bit until we are ’done’ with the shared data¥n");
sleep(3);
printf("Unlock shared data¥n");
rc = pthread_mutex_unlock(&mutex);
checkResults("pthread_mutex_lock()¥n",rc);

printf("Wait for the threads to complete, and release their resources¥n");
for (i=0; i <NUMTHREADS; ++i) {
rc = pthread_join(thread[i], NULL);
checkResults("pthread_join()¥n", rc);

}

printf("Clean up¥n");
rc = pthread_mutex_destroy(&mutex);
printf("Main completed¥n");
return 0;

}

9lCIGN mutex NHQKD$FO" 42Z<8NXmutex H9lCIYr2H7F/@5$#

�: mutex ��� (Java)
!NcO"3<IN/jF#+k&;/7gsrn.9k Java Wm0i`r(7F$^9# Java GO"

3<I&VmC/^?Oa=CIG1|=-<o<IrH&3HKhj"$UN*V8'/H^?O[s

K"mutex H18!=r5;k3H,G-^9#

/*
FileName: ATEST16.java
The output of this example is as follows:
Entered the testcase
Synchronize to prevent access to shared data
Create/start the thread
Thread Thread-1: Entered
Thread Thread-2: Entered
Wait a bit until we’re ’done’ with the shared data
Thread Thread-3: Entered
Unlock shared data
Thread Thread-1: Start critical section, in synchronized block
Thread Thread-1: End critical section, leave synchronized block
Thread Thread-2: Start critical section, in synchronized block
Thread Thread-2: End critical section, leave synchronized block
Thread Thread-3: Start critical section, in synchronized block
Thread Thread-3: End critical section, leave synchronized block
Wait for the threads to complete
Testcase completed

*/
import java.lang.*;

public class ATEST16 {
public final static int NUMTHREADS = 3;
public static int sharedData = 0;
public static int sharedData2 = 0;
/* Any real java object or array would suit for synchronization */
/* We invent one here since we have two unique data items to synchronize */
/* An in this simple example, they’re not in an object */
static class theLock extends Object {
}
static public theLock lockObject = new theLock();
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static class theThread extends Thread {
public void run() {

System.out.print("Thread " + getName() + ": Entered¥n");
synchronized (lockObject) {

/********** Critical Section *******************/
System.out.print("Thread " + getName() +

": Start critical section, in synchronized block¥n");
++sharedData; --sharedData2;
System.out.print("Thread " + getName() +

": End critical section, leave synchronized block¥n");
/********** Critical Section *******************/

}
}

}

public static void main(String argv[]) {
theThread threads[] = new theThread[NUMTHREADS];
System.out.print("Entered the testcase¥n");

System.out.print("Synchronize to prevent access to shared data¥n");
synchronized (lockObject) {

System.out.print("Create/start the thread¥n");
for (int i=0; i<NUMTHREADS; ++i) {
threads[i] = new theThread();
threads[i].start();
}

System.out.print("Wait a bit until we’re ’done’ with the shared data¥n");
try {

Thread.sleep(3000);
}

�� catch (InterruptedException e) {
System.out.print("sleep interrupted¥n");

}
System.out.print("Unlock shared data¥n");

}

System.out.print("Wait for the threads to complete¥n");
for(int i=0; i <NUMTHREADS; ++i) {

threads[i].join();
}

�� catch (InterruptedException e) {
System.out.print("Join interrupted¥n");
}

}

System.out.print("Testcase completed¥n");
System.exit(0);

}

}

9lCIGN mutex NHQKD$FO" 42Z<8NXmutex H9lCIYr2H7F/@5$#

$�!'������

;^U)< (+&sH&;^U)<HbFPlk) O"&Qj=<9XN"/;9r)f9k?aKHQ7

^9#;^U)<O"1 DN$sFj8'sH&+&s?<HM(k3H,G-^9#IN;^U)<Kb

+lsH&+&sH,"j"=NMO 0 JeG9#
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IN9lCIb+&sHr:,7F";^U)<rmC/9k3H,G-^9 (3N3Hr";^U)<T

!Hb$$^9)# 0 r6(F+&sHr:,7h&H9kH"FSP7&N9lCIOLN9lCI,"

=N;^U)<r"smC/9k^GT!7^9#

IN9lCIb+&sHr},7F;^U)<r"smC/9k3H,G-^9 (3N3Hr";^U)<

LNHb$$^9)#;^U)<rLN9kH"T!fN9lCI,"lP&'$/"CW5l^9#

Gb1cJA0 (i|+&sH 1) GO";^U)<r 1 DN mutex (j_S>) HM(k3H,G-^

9#;^U)<H mutex NEgJc$O"j-"N50G9#;^U)<Nlg"j-"OX"U1il

^;s# mutex HOc$";^U)<rlYbT! (mC/) 7?3H,J$9lCI,";^U)<r

LN ("smC/) 9k3H,D=JNG9#=N?aK""Wj1<7gs,=|;L0nr/393H

,"kNG"G-k@1=Nh&J`nOr1F/@5$#

OS/400 ,s!9k;^U)< API KO">Kb!Nh&J!=,"j^9#

v U!$kvDKw?;^U)<vD!=r^`"0.YNb$I}!=#

v $/D+N;^U)<r;CHK0k<W=7"=N0k<WKP7F"H_C/J`nrBT9k!

=#

v ^kA+&sHT!dLN`nrT&!=#

v ;^U)<N+&sH, 0 KJk^GT!9k!=#

v CjNu7<GLN9lCI,B\7?`nrhjC9!=#

m: Java KO;^U)<rHQ9k!=,"j^;s#

Wm0i`&5sWkH7FO"Xc: ;^U)<rHCF&QG<?r]n9k (Pthread Wm0i`)Y

r2H7F/@5$#

�: $�!'�������������	
 (Pthread 	����)
!NcO";^U)<&;CHrHCF&QG<?XN"/;9r]n9k$/D+N9lCIr+O9

k" Pthread Wm0i`r(7F$^9#

/*
Filename: ATEST17.QCSRC
The output of this example is as follows:
Enter Testcase - LIBRARY/ATEST17
Wait on semaphore to prevent access to shared data
Create/start threads
Wait a bit until we are ’done’ with the shared data
Thread 00000000 00000020: Entered
Thread 00000000 0000001f: Entered
Thread 00000000 0000001e: Entered
Unlock shared data
Wait for the threads to complete, and release their resources
Thread 00000000 0000001f: Start critical section, holding semaphore
Thread 00000000 0000001f: End critical section, release semaphore
Thread 00000000 00000020: Start critical section, holding semaphore
Thread 00000000 00000020: End critical section, release semaphore
Thread 00000000 0000001e: Start critical section, holding semaphore
Thread 00000000 0000001e: End critical section, release semaphore
Clean up
Main completed

*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <errno.h>
#include <unistd.h>
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#include <sys/ipc.h>
#include <sys/sem.h>
#include <sys/stat.h>

#define checkResults(string, val) { ¥
if (val) { ¥

printf("Failed with %d at %s", val, string); ¥
exit(1); ¥

} ¥
}

#define NUMTHREADS 3
int sharedData=0;
int sharedData2=0;

/* Simple semaphore used here is actually a set of 1 */
int semaphoreId=-1;
/* Simple lock operation. 0=which-semaphore, -1=decrement, 0=noflags */
struct sembuf lockOperation = { 0, -1, 0};
/* Simple unlock operation. 0=which-semaphore, 1=increment, 0=noflags */
struct sembuf unlockOperation = { 0, 1, 0};

void *theThread(void *parm)
{

int rc;
printf("Thread %.8x %.8x: Entered¥n", pthread_getthreadid_np());

� rc = semop(semaphoreId, &lockOperation, 1);
� checkResults("semop(lock)¥n",rc);

/********** Critical Section *******************/
printf("Thread %.8x %.8x: Start critical section, holding semaphore¥n",

pthread_getthreadid_np());
/* Access to shared data goes here */
++sharedData; --sharedData2;
printf("Thread %.8x %.8x: End critical section, release semaphore¥n",

pthread_getthreadid_np());
/********** Critical Section *******************/
rc = semop(semaphoreId, &unlockOperation, 1);

� checkResults("semop(unlock)¥n",rc);
return NULL;

}

int main(int argc, char **argv)
{

pthread_t thread[NUMTHREADS];
int rc=0;
int i;

printf("Enter Testcase - %s¥n", argv[0]);
/* Create a private semaphore set with 1 semaphore that only I can use */
semaphoreId = semget(IPC_PRIVATE, 1, S_IRUSR|S_IWUSR);
if (semaphoreId &lt 0) { printf("semget failed, err=%d¥n",errno); exit(1); }
/* Set the semaphore (#0 in the set) count to 1. Simulate a mutex */
rc = semctl(semaphoreId, 0, SETVAL, (int)1);
checkResults("semctl(SETALL)¥n", rc);

printf("Wait on semaphore to prevent access to shared data¥n");
rc = semop(semaphoreId, &lockOperation, 1);

� checkResults("semop(lock)¥n",rc);

printf("Create/start threads¥n");
for (i=0; i <NUMTHREADS; ++i) {
checkResults("pthread_create()¥n", rc);
}

printf("Wait a bit until we are ’done’ with the shared data¥n");
sleep(3);
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printf("Unlock shared data¥n");
rc = semop(semaphoreId, &unlockOperation, 1);
checkResults("semop(unlock)¥n",rc);

printf("Wait for the threads to complete, and release their resources¥n");
for (i=0; i <NUMTHREADS; ++i) {

�rc = pthread_join(thread[i], NULL);
� checkResults("pthread_join()¥n", rc);

}

printf("Clean up¥n");
rc = semctl(semaphoreId, 0, IPC_RMID);
checkResults("semctl(removeID)¥n", rc);
printf("Main completed¥n");
return 0;

}

9lCIGN;^U)<NHQKD$FO" 45Z<8NX;^U)<H9lCIYr2H7F/@5$#

���������

roQtO"CjN$YsH^?Oro,88k^G"9lCI,T!G-kh&K7^9#^?18$Y

sH^?Oro,88kNrTCF$k>N9lCIKbLN7^9#9lCIO"kroQtGT!7"

=NroQtGT!7F$kLN9lCI^?O9YFN9lCI,"/F#VKJkh&"rorVm<

I-c9H9k3H,G-^9#roQtO">NWiCHU)<`K*1k$YsHrHC?9lCIN

1|=H18h&KM(k3H,G-^9#

roQtKO"X"U1il?j-"H$&bN,J/"LoOuVb"j^;s#"k9lCI,"T!

7F$k9lCIr&'$/"CW9kh&"roQtK.frP7?H-K"T!7F$k9lCI,J

1lP".fOQ~5l"$+Jk"/7gsbBT5l^;s#uVNJ$roQtHO=Nh&JU#

G9#.fO:ol?b13G9#"k9lCI,roN.frP7?>eK"LN9lCI,?N"/7

gsbBT;:KT!rOakH$&3HO"j@^9#

mutex rHQ9kmC/&WmH3kO"Lo"roQtH&KHQ5l^9#mC/&WmH3krHQ

9klg"&'$/"CWN?aN.f,9lCIG:olJ$h&K""Wj1<7gsG]Z9k3H

,G-^9#

Wm0i`&5sWkH7FO"J<NqAr2MK7F/@5$#

v Xc: roQtNHQ (Pthread Wm0i`)Y

v 51Z<8NXc: roQtNHQ (Java Wm0i`)Y

�: ������� (Pthread 	����)
!NcO"roQtrHCF9lCIKrorLN9k Pthread Wm0i`r(7F$^9#INh&J

mutex mC/&WmH3k,HQ5lF$k+Km\7F/@5$#

/*
Filename: ATEST18.QCSRC
The output of this example is as follows:
Enter Testcase - LIBRARY/ATEST18
Create/start threads
Producer: ’Finding’ data
Consumer Thread 00000000 00000022: Entered
Consumer Thread 00000000 00000023: Entered
Consumer Thread 00000000 00000022: Wait for data to be produced
Consumer Thread 00000000 00000023: Wait for data to be produced
Producer: Make data shared and notify consumer
Producer: Unlock shared data and flag
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Producer: ’Finding’ data
Consumer Thread 00000000 00000022: Found data or Notified, CONSUME IT while holding lock
Consumer Thread 00000000 00000022: Wait for data to be produced
Producer: Make data shared and notify consumer
Producer: Unlock shared data and flag
Producer: ’Finding’ data
Consumer Thread 00000000 00000023: Found data or Notified, CONSUME IT while holding lock
Consumer Thread 00000000 00000023: Wait for data to be produced
Producer: Make data shared and notify consumer
Producer: Unlock shared data and flag
Producer: ’Finding’ data
Consumer Thread 00000000 00000022: Found data or Notified, CONSUME IT while holding lock
Consumer Thread 00000000 00000022: All done
Producer: Make data shared and notify consumer
Producer: Unlock shared data and flag
Wait for the threads to complete, and release their resources
Consumer Thread 00000000 00000023: Found data or Notified, CONSUME IT while holding lock
Consumer Thread 00000000 00000023: All done
Clean up
Main completed
*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>

#define checkResults(string, val) { ¥
if (val) { ¥

printf("Failed with %d at %s", val, string); ¥
exit(1); ¥

} ¥
}

#define NUMTHREADS 2
pthread_mutex_t dataMutex = PTHREAD_MUTEX_INITIALIZER;
pthread_cond_t dataPresentCondition = PTHREAD_COND_INITIALIZER;
int dataPresent=0;
int sharedData=0;

void *theThread(void *parm)
{

int rc;
int retries=2;

printf("Consumer Thread %.8x %.8x: Entered¥n", pthread_getthreadid_np());
rc = pthread_mutex_lock(&dataMutex);
checkResults("pthread_mutex_lock()¥n", rc);

while (retries--) {
/* The boolean dataPresent value is required for safe use of */
/* condition variables. If no data is present we wait, other */
/* wise we process immediately. */
while (!dataPresent) {

printf("Consumer Thread %.8x %.8x: Wait for data to be produced¥n");
rc = pthread_cond_wait(&dataPresentCondition, &dataMutex);
if (rc) {

printf("Consumer Thread %.8x %.8x: condwait failed, rc=%d¥n",rc);
pthread_mutex_unlock(&dataMutex);
exit(1);

}
}
printf("Consumer Thread %.8x %.8x: Found data or Notified, "

"CONSUME IT while holding lock¥n",
pthread_getthreadid_np());

/* Typically an application should remove the data from being */
/* in the shared structure or Queue, then unlock. Processing */
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/* of the data does not necessarily require that the lock is held */
� /* Access to shared data goes here */

--sharedData;
/* We consumed the last of the data */
if (sharedData==0) {dataPresent=0;}
/* Repeat holding the lock. pthread_cond_wait releases it atomically */

}
printf("Consumer Thread %.8x %.8x: All done¥n",pthread_getthreadid_np());
rc = pthread_mutex_unlock(&dataMutex);
checkResults("pthread_mutex_unlock()¥n", rc);
return NULL;

}

int main(int argc, char **argv)

{
pthread_t thread[NUMTHREADS];
int rc=0;
int amountOfData=4;
int i;

printf("Enter Testcase - %s¥n", argv[0]);

printf("Create/start threads¥n");
for (i=0; i <NUMTHREADS; ++i) {

rc = pthread_create(&thread[i], NULL, theThread, NULL);
checkResults("pthread_create()¥n", rc);

}

/* The producer loop */
while (amountOfData--) {

printf("Producer: ’Finding’ data¥n");
sleep(3);

rc = pthread_mutex_lock(&dataMutex); /* Protect shared data and flag */
checkResults("pthread_mutex_lock()¥n", rc);
printf("Producer: Make data shared and notify consumer¥n");
++sharedData; /* Add data */
dataPresent=1; /* Set boolean predicate */

rc = pthread_cond_signal(&dataPresentCondition); /* wake up a consumer */
if (rc) {

pthread_mutex_unlock(&dataMutex);
printf("Producer: Failed to wake up consumer, rc=%d¥n", rc);
exit(1);

}

printf("Producer: Unlock shared data and flag¥n");
rc = pthread_mutex_unlock(&dataMutex);
checkResults("pthread_mutex_lock()¥n",rc);

}

printf("Wait for the threads to complete, and release their resources¥n");
for (i=0; i <NUMTHREADS; ++i) {
rc = pthread_join(thread[i], NULL);

checkResults("pthread_join()¥n", rc);
}

� printf("Clean up¥n");
rc = pthread_mutex_destroy(&dataMutex);
rc = pthread_cond_destroy(&dataPresentCondition);

� printf("Main completed¥n");
� return 0;
}

9lCIGNroQtNHQKD$FO" 48Z<8NXroQtH9lCIYr2H7F/@5$#
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�: ������� (Java 	����)
!NcO"Java *V8'/HG wait *hS notify a=CINAGroQtrHQ9k Java Wm0i`

r(7F$^9#INh&JmC/&WmH3k,HQ5lF$k+Km\7F/@5$#

/*
FileName: ATEST18.java
The output of this example is as follows:
Entered the testcase
Create/start the thread
Consumer Thread-1: Entered
Consumer Thread-1: Wait for the data to be produced
Producer: ’Finding data
Consumer Thread-2: Entered
Consumer Thread-2: Wait for the data to be produced
Producer: Make data shared and notify consumer
Producer: Unlock shared data and flag
Consumer Thread-2: Found data or notified, CONSUME IT while holding inside the monitor
Consumer Thread-2: Wait for the data to be produced
Producer: ’Finding data
Producer: Make data shared and notify consumer
Producer: Unlock shared data and flag
Producer: ’Finding data
Consumer Thread-2: Found data or notified, CONSUME IT while holding inside the monitor
Consumer Thread-2: All done
Producer: Make data shared and notify consumer
Producer: Unlock shared data and flag
Producer: ’Finding data
Consumer Thread-1: Found data or notified, CONSUME IT while holding inside the monitor
Consumer Thread-1: Wait for the data to be produced
Producer: Make data shared and notify consumer
Producer: Unlock shared data and flag
Wait for the threads to complete
Consumer Thread-1: Found data or notified, CONSUME IT while holding inside the monitor
Consumer Thread-1: All done
Testcase completed
*/
import java.lang.*;

/* This class is an encapsulation of the condition variable plus */
/* mutex locking logic that can be seen in the Pthread example */
class theSharedData extends Object {

int dataPresent;
int sharedData;

public theSharedData() {
dataPresent=0;
sharedData=0;

}
public synchronized void get() {

while (dataPresent == 0) {
try {

System.out.print("Consumer " +
Thread.currentThread().getName() +
": Wait for the data to be produced¥n");

wait();
}

�� catch (InterruptedException e) {
System.out.print("Consumer " +

Thread.currentThread().getName() +
": wait interrupted¥n");

}
}
System.out.print("Consumer " +

Thread.currentThread().getName() +
": Found data or notified, CONSUME IT " +
"while holding inside the monitor¥n");
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--sharedData;
if (sharedData == 0) {dataPresent=0;}
/* in a real world application, the actual data would be returned */
/* here */

}
public synchronized void put() {

System.out.print("Producer: Make data shared and notify consumer¥n");
++sharedData;
dataPresent=1;
notify();
System.out.print("Producer: Unlock shared data and flag¥n");
/* unlock occurs when leaving the synchronized method */

}
}

public class ATEST18 {
public final static int NUMTHREADS = 2;
public static theSharedData dataConditionEncapsulation = new theSharedData();

static class theThread extends Thread {
public void run() {

int retries=2;

System.out.print("Consumer " + getName() + ": Entered¥n");
while (retries-- != 0) {

dataConditionEncapsulation.get();
/* Typically an application would process the data outside */
/* the monitor (synchronized get method here) */

}
System.out.print("Consumer " + getName() + ": All done¥n");

}
}

public static void main(String argv[]) {
int amountOfData = 4;
theThread threads[] = new theThread[NUMTHREADS];
System.out.print("Entered the testcase¥n");

System.out.print("Create/start the thread¥n");
for (int i=0; i <NUMTHREADS; ++i) {

threads[i] = new theThread();
threads[i].start();

}

while (amountOfData-- != 0) {
System.out.print("Producer: ’Finding data¥n");
try {

Thread.sleep(3000);
}

�� catch (InterruptedException e) {
System.out.print("sleep interrupted¥n");
}
dataConditionEncapsulation.put();

}

System.out.print("Wait for the threads to complete¥n");
for(int i=0; i <NUMTHREADS; ++i) {

try {
threads[i].join();

}
�� catch (InterruptedException e) {

System.out.print("Join interrupted¥n");
}

}

System.out.print("Testcase completed¥n");
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System.exit(0);
}

}

9lCIGNroQtNHQKD$FO" 48Z<8NXroQtH9lCIYr2H7F/@5$#

���	
�#%���������

1 DN9lCI,"LN9lCI,0;9k^GT!9kH-O"9lCI+Nr1|=Wj_F#VH7

FHQ9k3H,G-^9#?<2CHN9lCI,"9YFN"Wj1<7gs&3<INBTr0;9

k^G"T!uVN9lCIOh}rT$^;s#>N1|=F/KC/HfYkH"3N1|=a+K:

`KO/7N"H7+"j^;s#

1|=Wj_F#VH7FHQ9k9lCIKO">N1|=F/KC/KO+ilk"j-TH$&50

,"j^;s#9lCIO"?@LN9lCINh},0;7"9lCI,*;9kNrTD@1G9#

22Z<8NX9lCIr*;9kYO"9lCIN*;KX9kpsH3<Icr-\7F$^9#

�(������������

9Z<9&m1<7gs&mC/O"-1hN$UN1lP$HKP9k@}mC/rh@7^9#mC/

Khj-1hNbF,Q95l?j""Wj1<7gs+i-1hXN"/;9,FA5l?j9k3HO

"j^;s#mC/O"79F`,-?9k1JkpsNlRK9.^;s#

9Z<9&m1<7gs&mC/O"mutex ,s!9kNH18h&J"HmC/rs!7^9#?@7"

9Z<9&m1<7gs&mC/O$/D+N@G mutex H[Jj^9#

v 9Z<9&m1<7gs&mC/O"]nP]HJCF$kG<?K>\HQ9k3H,G-^9#9

Z<9&m1<7gs&mC/rHQ9k?aK""Wj1<7gsGIC*V8'/Hrn.^?]

i9k,WO"j^;s#HO$("G<?K"/;97F$k9YFN9lCI,9Z<9&m1<

7gs&mC/rHQ7F$J$H""Wj1<7gsO57$kLr@il^;s#

v 9Z<9&m1<7gs&mC/Khj""Wj1<7gsO"5^6^JmC/Wa?$WNHQr

409k3H,G-^9#?H(P"9Z<9&m1<7gs&mC/rH&H"2 DJeN9lCI

,1lG<?KP7F&QmC/rh@9k3H,G-^9#

v 9Z<9&m1<7gs&mC/GO">,NmC/&?$W,s!5lF$k?a"j-TN50,

mutex HOy/K[Jj^9#Fj-T,&QmC/r5oKh@G-?NG"lP"1 DN&QmC

/K#tNj-T,$kH$&3Hb"j^9# 1 DN9lCI,S>mC/rh@9kKO"9YF

N&QmC/r"smC/7J1lPJj^;s#

v "Wj1<7gsK?(kQU)<^s9FAGO"9Z<9&m1<7gs&mC/H mutex Kc$

,"j^9#9Z<9&m1<7gs&mC/Nlg">N9lCIHN%grr1F 1 DNQ9rm

C/9kKO"s 500 DN RISC (L.?a;CH&3sTe<?<) ?a,,WG9," mutex GO

s 50 DN RISC ?aGQ_^9#?@7"9Z<9&m1<7gs&mC/KOn.do|KD$F

N39HO"j^;s,"mutex Nlg"n.do|KOs 1000 DN RISC ?a,,WG9#

m: Java KO9Z<9&m1<7gs&mC/r>\HQ9k!=,"j^;s#9Z<9&m1<7g

s&mC/rHQ9kKO"]$s?<NHQ,,W@+iG9#

Wm0i`&5sWkH7FO" 54Z<8NXc: 9Z<9&m1<7gs&mC/ (Pthread Wm0i

`)Yr2H7F/@5$#
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�: �(������������ (Pthread 	����)
!NcO"9Z<9&m1<7gs&mC/1|=Wj_F#VrHQ7F"0tr0*Ki|=9k

Pthread Wm0i`r(7F$^9#

/*
Filename: ATEST19.QCSRC
The output of this example is as follows:
Enter Testcase - LIBRARY/ATEST19
Hold Lock to prevent access to shared data
Create/start threads
Thread 00000000 00000025: Entered
Wait a bit until we are ’done’ with the shared data
Thread 00000000 00000026: Entered
Thread 00000000 00000027: Entered
Unlock shared data
Wait for the threads to complete, and release their resources
Thread 00000000 00000025: Start critical section, holding lock
Thread 00000000 00000025: End critical section, release lock
Thread 00000000 00000026: Start critical section, holding lock
Thread 00000000 00000026: End critical section, release lock
Thread 00000000 00000027: Start critical section, holding lock
Thread 00000000 00000027: End critical section, release lock
Main completed

*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <mih/milckcom.h> /* Lock types */
#include <mih/locksl.h> /* LOCKSL instruction */
#include <mih/unlocksl.h> /* UNLOCKSL instruction */

#define checkResults(string, val) { ¥
if (val) { ¥

printf("Failed with %d at %s", val, string); ¥
exit(1); ¥

} ¥
}

#define NUMTHREADS 3
int sharedData=0;
int sharedData2=0;

void *theThread(void *parm)
{

int rc;
printf("Thread %.8x %.8x: Entered¥n", pthread_getthreadid_np());
locksl(&sharedData, _LENR_LOCK); /* Lock Exclusive, No Read */
/********** Critical Section *******************/
printf("Thread %.8x %.8x: Start critical section, holding lock¥n",

pthread_getthreadid_np());
/* Access to shared data goes here */
++sharedData; --sharedData2;
printf("Thread %.8x %.8x: End critical section, release lock¥n",

pthread_getthreadid_np());
� unlocksl(&sharedData, _LENR_LOCK); /* Unlock Exclusive, No Read */

/********** Critical Section *******************/
return NULL;

}

int main(int argc, char **argv)

{
pthread_t thread[NUMTHREADS];
int rc=0;
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int i;

printf("Enter Testcase - %s¥n", argv[0]);

printf("Hold Lock to prevent access to shared data¥n");
locksl(&sharedData, _LENR_LOCK); /* Lock Exclusive, No Read */

printf("Create/start threads¥n");
for (i=0; i <NUMTHREADS; ++i) {

rc = pthread_create(&thread[i], NULL, theThread, NULL);
checkResults("pthread_create()¥n", rc);

}

printf("Wait a bit until we are ’done’ with the shared data¥n");
sleep(3);
printf("Unlock shared data¥n");
unlocksl(&sharedData, _LENR_LOCK); /* Unlock Exclusive, No Read */

printf("Wait for the threads to complete, and release their resources¥n");
for (i=0; i <NUMTHREADS; ++i) {
rc = pthread_join(thread[i], NULL);

checkResults("pthread_join()¥n", rc);
}

printf("Main completed¥n");
return 0;

}

3N3<G#s0cKX"7?psKD$FO"J<r2H7F/@5$#

53Z<8NX9Z<9&m1<7gs&mC/Y

56Z<8NXlsBjNi|=H9lCI&;<UF#Y

)��*������

*V8'/H&mC/rHQ9lP"CjN79F`^?O"Wj1<7gs&*V8'/HKP7FmC

/rh@9k3H,G-^9#lgKhCFO"f<6<,CjN*V8'/HKP7FBT9k"/7g

sKP7F"79F`,*V8'/H&mC/rh@9k3Hb"j^9#79F`O"$/D+N"/7

gsKP7F*V8'/H&mC/r'a"\T7^9#

*V8'/H&mC/rh@9kH-"mC/r9lCIbG-zK7?j (9lCI-zOO)"Wm;

9bG-zK7?j (Wm;9-zOO) 9k3H,G-^9#18Wm;9bN 2 DN9lCI=l>

l,"1 DN79F`&*V8'/HKP9kWm;9-zOOmC/Nh@rn_kH"IAiN9lC

IKbmC/,?(il^9#=li,18Wm;9K^^lF$kJi"l}N9lCI,">}N9l

CI,mC/rh@9kNrK_9k3HO"j^;s#

*V8'/H&mC/rHCF"18Wm;9bN 2 DN9lCI,""k*V8'/HK"/;9G-

J$h&K9kKO"9lCI-zOON*V8'/H&mC/rHQ9k,W,"j^9#9lCI-z

OON*V8'/H&mC/O"1lWm;9Khjh@5l?Wm;9-zOON*V8'/H&mC/

H%g7^;s#

*V8'/H&mC/Khj""Wj1<7gsO"5^6^JmC/Wa?$WNHQr409k3H,

G-^9# 2 DJeN9lCI,"1879F`&*V8'/HKP7F&QN9lCI-zOOmC/

rh@9k3H,G-^9#"Wj1<7gsO"9Z<9&mC/NlgH18h&J}!G5^6^J

?$WN*V8'/H&mC/rh@9k3H,G-^9#3Nh&K"2 DJeN9lCI, 1 DN?

<2CHKP7F9lCI-zOON&QmC/rh@9k3H,G-^9#
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*V8'/H&mC/GO>,NmC/&?$W,s!5lF$k?a"j-TN50, mutex HOy/

K[Jj^9#9lCI-zOON&QmC/KO"#tNj-T,$kH$&3Hb"j^9#Fj-T

,9lCI-zOON&QmC/r5oKh@G-?NG"lP" 1 DN9lCI,9lCI-zOON

S>mC/rh@9kKO"9YFN&QmC/r"smC/7J1lPJj^;s#

Compare and Swap (����+�	)
^7s&$s?<U'<9 (MI) N Compare and Swap (CMPSWP) ?arHCF"^kA9lCI&Wm

0i`NG<?K"/;99k3H,G-^9# CMPSWP O"GiNfS*ZisIMH 2 V\NfS

*ZisIMrfS7^9#=li,1yG"lP"9oCW&*ZisI, 2 V\NfS*ZisIN

LVKJ<5l^9#1yGJ1lP"2 V\NfS*ZisI, 1 V\NfS*ZisINLVKJ<

5l^9#

fS,yAJiP"2 V\NfS*ZisI,fSN?aKhjP5lF+i"9oCW&*ZisI, 2

V\NfS*ZisINLVKJ<5lk^G"LN CMPSWP ?aKhk"/;9OG-J/Jj^

9#

fS,yAGJ$JiP"1 V\NfS*ZisILVXNJ<H">N CMPSWP ?aKhk"/;9

KD$F6R-N]ZO"j^;s#3Nh&K"2 V\NfS*ZisI@1O"BTh})fG&Q9

kQtGJ1lPJj^;s#

!NcO"0tQtr6R*K},^?O:,9k?aKHQG-k C ^/mN3<G#s0cG9#

#ifndef __cmpswp_h
#include <mih/cmpswp.h>

#endif

#define ATOMICADD ( var, val, rc ) { ¥
int aatemp1 = (var); ¥
int aatemp2 = aatemp1 + val; ¥
while( ! _CMPSWP( &aatemp1, &var, aatemp2 ) ) ¥

aatemp2 = aatemp1 + val; ¥
rc = aatemp2; ¥

}

33G"var O},^?O:,9k0t"val O var KIC^?O:;9k0tM"rc OkLNMr=7

^9#

��������������$�!#%

u7KhCFO"j=<9Ni|=r"9lCI,=Nj=<9r,WH9k^GYi;k,W,"k+b

7l^;s#?@7""Wj1<7gsKhCFO#tN9lCI,CjNj=<9rHQ9k,W,"k

+b7l:"=NlgOj=<9r9lCI&;<UJ}!GlsN_i|=7J1lPJj^;s#

9lCI&;<UJ}!G"#tsHQ5lkj=<9ri|=9k}!O"$/D+"j^9#=N[H

sIN}!O",WJi|=,0;7?+I&+r""Wj1<7gs,9Pd/=LG-kh&V<kM

rHQ7^9#V<k&Ui0KC(F1|=F/KC/bHQ7"i|=,0;7?3HrN'7^9#

Wm0i`&5sWkH7FO"J<NqAr2MK7F/@5$#

v 57Z<8NXc: lsBjNi|= (Pthread Wm0i`)Y

i|=*hS9lCI&;<UF#NICpsKD$FO"J<r2H7F/@5$#

v 58Z<8NX9lCIG-NG<?Y

v 62Z<8NX9lCI&;<UGJ$XtFSP7Y
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v 64Z<8NXlL*J^kA9lCI&Wm0i_s0&(i<Y

�: �������� (Pthread 	����)
!NcO"Pthread NlsBjNi|=5]<HrHCF"0tr0*Ki|=9k Pthread Wm0i`r

(7F$^9#

/*
Filename: ATEST20.QCSRC
The output of this example is as follows:
Enter Testcase - LIBRARY/ATEST20
Create/start threads
Wait for the threads to complete, and release their resources
Thread 00000000 00000007: Entered
Thread 00000000 00000000: INITIALIZE RESOURCE
Thread 00000000 00000007: The resource is 42
Thread 00000000 00000006: Entered
Thread 00000000 00000009: Entered
Thread 00000000 00000008: Entered
Thread 00000000 0000000a: Entered
Thread 00000000 00000006: The resource is 42
Thread 00000000 0000000a: The resource is 42
Thread 00000000 00000009: The resource is 42
Thread 00000000 00000008: The resource is 42
Main completed
*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>t
#include <unistd.h>

#define checkResults(string, val) { ¥
if (val) { ¥

printf("Failed with %d at %s", val, string); ¥
exit(1); ¥

} ¥
}

#define NUMTHREADS 5
pthread_once_t oneTimeInit = PTHREAD_ONCE_INIT;
int initialized = 0;
int resource = 0;

void initFunction(void)
{

printf("Thread %.8x %.8x: INITIALIZE RESOURCE¥n");
resource = 42;
/* Ensure that all initialization is complete and flushed */
/* to storage before turning on this boolean flag */
/* Perhaps call a function or register an exception */
/* that causes an optimization boundary */
initialized = 1;

}

void *theThread(void *parm)
{

int rc;
printf("Thread %.8x %.8x: Entered¥n", pthread_getthreadid_np());
if (!initialized) {

rc = pthread_once(&oneTimeInit, initFunction);
checkResults("pthread_once()¥n", rc);

}
printf("Thread %.8x %.8x: The resource is %d¥n",

pthread_getthreadid_np(), resource);
return NULL;
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}

int main(int argc, char **argv)

{
pthread_t thread[NUMTHREADS];
int rc=0;
int i;

printf("Enter Testcase - %s¥n", argv[0]);

printf("Create/start threads¥n");
for (i=0; i <NUMTHREADS; ++i) {
rc = pthread_create(&thread[i], NULL, theThread, NULL);
checkResults("pthread_create()¥n", rc);
}

printf("Wait for the threads to complete, and release their resources¥n");
for (i=0; i <NUMTHREADS; ++i) {
rc = pthread_join(thread[i], NULL);

checkResults("pthread_join()¥n", rc);
}

printf("Main completed¥n");
return 0;

}

lsBjNi|="^?9lCI&;<UJi|=KD$FO" 56Z<8NXlsBjNi|=H9lC

I&;<UF#Yr2H7F/@5$#

����������

Lo"9lCI=5lF$J$"Wj1<7gsO"0m<Pk-1hrHQ7^9#^kA9lCI&"

Wj1<7gsGBT9k"Wj1<7gs"^?O"Wj1<7gs&5<S9rQ99klg"1|=

F/KC/rHCF"0m<Pk-1h,#tN9lCIKhj"1~KQ95lk3H,J$h&K7J

1lPJj^;s#9lCIG-G<?O"1 DN9lCI,">N9lCI+i#5lF$k0m<Pk

-1hr]iG-kh&K7^9#

"Wj1<7gsN_WKhCFO"?tN9lCI,"Wj1<7gsN0m<Pk-1hr&Q7F$

klgK"9lCI,57/!=7J$3H,"j^9#0m<Pk-1hN|n,D=GJ$lgO"9

lCIG-G<?NHQr!$7F/@5$#

cH7F"/i$"sHKX9kpsH=THis6/7gsr"0m<Pk-1hKJ<9k5<P<K

D$FM87F_^7g&#3N5<P<O"+JjNF_Wr\5J$+.j"^kA9lCID-G/

i$"sHpsr&Q9k3HOG-^;s#"Wj1<7gsO"0m<Pk&/i$"sHpsrHQ

9keojK"Xt+iXtXH/i$"sHpsrO93H,G-^9#

?@7""Wj1<7gsKHCFO"/i$"sH*hSHis6/7gspsr9lCIG-G<?H

7F]i7?},"=liNpsrQ97F0m<Pk-1hNHQr|n9khjJ1G9#77$9l

CINn.~K"9lCIO"0m<Pk1L3<I (^?O-<) rHCF9lCIG-G<?rn.^

?J<7^9#3&7FF/i$"sH (9lCI) O"G-+D0m<PkJ/i$"sH&G<?r}

Dh&KJj^9#

C(F"$/D+N"Wj1<7gs&Wm0i_s0&$s?<U'<9 (API) ;CHO"79F`,

G<?&G9Hi/?<Xtr+0*KFSP9}!rs!7F$^9#3NXtO"9lCIN*;~K

9lCIG-G<?r/j<s"CW7^9#
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Wm0i`&5sWkH7FO"J<NqAr2MK7F/@5$#

v Xc: 9lCIG-G<? (Pthread Wm0i`)Y

v 60Z<8NXc: 9lCIG-G<? (Java Wm0i`)Y

�: ��������� (Pthread 	����)
!NcO"9lCIG-G<?rn.9k Pthread Wm0i`r(7F$^9#

/*
Filename: ATEST22.QCSRC
The output of this example is as follows:
Enter Testcase - LIBRARY/ATEST22
Create/start threads
Wait for the threads to complete, and release their resources
Thread 00000000 00000036: Entered
Thread 00000000 00000036: foo(), threadSpecific data=0 2
Thread 00000000 00000036: bar(), threadSpecific data=0 2
Thread 00000000 00000036: Free data
Thread 00000000 00000037: Entered
Thread 00000000 00000037: foo(), threadSpecific data=1 4
Thread 00000000 00000037: bar(), threadSpecific data=1 4
Thread 00000000 00000037: Free data
Main completed
*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>

void foo(void); /* Functions that use the threadSpecific data */
void bar(void);
void dataDestructor(void *data);

#define checkResults(string, val) { ¥
if (val) { ¥

printf("Failed with %d at %s", val, string); ¥
exit(1); ¥

} ¥
}

typedef struct {
int threadSpecific1;
int threadSpecific2;

} threadSpecific_data_t;

#define NUMTHREADS 2
pthread_key_t threadSpecificKey;

void *theThread(void *parm)
{

int rc;
threadSpecific_data_t *gData;
printf("Thread %.8x %.8x: Entered¥n", pthread_getthreadid_np());
gData = (threadSpecific_data_t *)parm;
rc = pthread_setspecific(threadSpecificKey, gData);
checkResults("pthread_setspecific()¥n", rc);
foo();
return NULL;

}

void foo() {
threadSpecific_data_t *gData = pthread_getspecific(threadSpecificKey);
printf("Thread %.8x %.8x: foo(), threadSpecific data=%d %d¥n",

pthread_getthreadid_np(), gData->threadSpecific1, gData->threadSpecific2);
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bar();
}

void bar() {
threadSpecific_data_t *gData = pthread_getspecific(threadSpecificKey);
printf("Thread %.8x %.8x: bar(), threadSpecific data=%d %d¥n",

pthread_getthreadid_np(), gData->threadSpecific1, gData->threadSpecific2);
return;

}

void dataDestructor(void *data) {
printf("Thread %.8x %.8x: Free data¥n", pthread_getthreadid_np());
pthread_setspecific(threadSpecificKey, NULL);
free(data);

}

int main(int argc, char **argv)
{

pthread_t thread[NUMTHREADS];
int rc=0;
int i;
threadSpecific_data_t *gData;

printf("Enter Testcase - %s¥n", argv[0]);
rc = pthread_key_create(&threadSpecificKey, dataDestructor);
checkResults("pthread_key_create()¥n", rc);

printf("Create/start threads¥n");
for (i=0; i <NUMTHREADS; ++i) {

/* Create per-thread threadSpecific data and pass it to the thread */
gData = (threadSpecific_data_t *)malloc(sizeof(threadSpecific_data_t));
gData->threadSpecific1 = i;
gData->threadSpecific2 = (i+1)*2;
rc = pthread_create(&thread[i], NULL, theThread, gData);
checkResults("pthread_create()¥n", rc);

}

printf("Wait for the threads to complete, and release their resources¥n");
for (i=0; i <NUMTHREADS; ++i) {

�rc = pthread_join(thread[i], NULL);
checkResults("pthread_join()¥n", rc);

}

pthread_key_delete(threadSpecificKey);
printf("Main completed¥n");
return 0;

}

^kA9lCI&"Wj1<7gsGBT9kh&KQ95l?"Wj1<7gs,"#tN9lCIKh

k1~NQ9+i0m<Pk-1hr]nG-kh&1|=F/KC/rH&3HKX7FO" 58Z<8

NX9lCIG-NG<?Yr2H7F/@5$#

�: ��������� (Java 	����)
!NcO"9lCIG-G<?rn.9k Java Wm0i`r(7F$^9# Java 9lCI,*V8'/

HKn.5lF$k?a"9lCIG-G<?NHQO)a*G9# Java O,<YC8&3l/7gsr

T&@lG9#G<?&G9Hi/?<^?O>N/j<s"CW&"/7gs,J$3HKm\7F/@

5$#

/*
FileName: ATEST22.java
The output of this example is as follows:
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Entered the testcase
Create/start threads
Thread Thread-1: Entered
Thread Thread-1: foo(), threadSpecific data=0 2
Thread Thread-1: bar(), threadSpecific data=0 2
Wait for the threads to complete
Thread Thread-2: Entered
Thread Thread-2: foo(), threadSpecific data=1 4
Thread Thread-2: bar(), threadSpecific data=1 4
Testcase completed
*/
import java.lang.*;

public class ATEST22 {
public final static int NUMTHREADS = 2;

static class theThread extends Thread {
int threadSpecific1;
int threadSpecific2;

public theThread(int i, int i2) {
threadSpecific1 = i;
threadSpecific2 = i2;

}
public void run() {

System.out.print("Thread " + getName() +
": Entered¥n");

foo();
return;

}
void foo() {

System.out.print("Thread " + getName() +
": foo(), threadSpecific data=" +
String.valueOf(threadSpecific1) + " " +
String.valueOf(threadSpecific2) + "¥n");

bar();
}
void bar() {

System.out.print("Thread " + getName() +
": bar(), threadSpecific data=" +
String.valueOf(threadSpecific1) + " " +
String.valueOf(threadSpecific2) + "¥n");

}
}

public static void main(String argv[]) {
System.out.print("Entered the testcase¥n");

System.out.print("Create/start threads¥n");
theThread threads[] = new theThread[NUMTHREADS];
for (int i=0; i <NUMTHREADS; ++i) {

threads[i] = new theThread(i, (i+1)*2);
threads[i].start();

}

System.out.print("Wait for the threads to complete¥n");
for (int i=0; i <NUMTHREADS; ++i) {

try {
threads[i].join();

}
�� catch (InterruptedException e) {

System.out.print("Join interrupted¥n");
}

}
System.out.print("Testcase completed¥nj");
System.exit(0);
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}

}

^kA9lCI&"Wj1<7gsGBT9kh&KQ95l?"Wj1<7gs,"#tN9lCIKh

k1~NQ9+i0m<Pk-1hr]nG-kh&1|=F/KC/rH&3HKX7FO" 58Z<8

NX9lCIG-NG<?Yr2H7F/@5$#

�����$�!���������

~^"^kA9lCI&"Wj1<7gs,"9lCI&;<UGOJ$Xtd79F`&5<S9XN"

/;9r,WH9k3H,"j^9#=liNXtrFSP9"B4JeX}!,$/D+"j^9#

eX}!r}r9k?aK""Wj1<7gs&Wm0i_s0&$s?<U'<9 (API) foo() rFSP

9Wm0i`rcH7FQ$^9#Xt foo() O9lCI&;<UGOJ$bNH7Fj9H5lF$k?

a"B4JFSP7}!r+$@5J1lPJj^;s#lL*J 2 DN*W7gsO"0m<PkJ

mutex (j_S>) rHQ9k}!H"9lCI&;<UGOJ$XtrFSP9LDN8gVrHQ9k

}!G9#

9lCI&;<UF#NICpsKD$FO"J<r2H7F/@5$#

v X9lCI&;<UGJ$XtrFSP90m<Pk mutex NHQY

v 63Z<8NX9lCI&;<UGJ$XtrFSP9DL8gVNHQY

v 64Z<8NXlL*J^kA9lCI&Wm0i_s0&(i<Y

�����$�!���������	���,� mutex ���

9lCI&;<UGOJ$XtrFSP9H-K"M87J1lPJiJ$eXvN 1 DO"0m<Pk

mutex rHCF=liNXtrBT9k}!G9# foo() rFSP9H-K"FOO MUTEX HFPlk

mutex (j_S>) NmC/rnT9k3H,G-^9#3N}!O foo() Nbtt,KD$F9YF}r

7F$klgO.y7^9,"lL*J*Zl<F#s0&79F`XtNlg"B4-H7F04GO"

j^;s#

?H(P""Wj1<7gs&Wm0i_s0&$s?<U'<9 (API) foo() O9lCI&;<UGO"

j^;s#J<Ji foo() O API bar() rFSP7"bar() O threadUnsafeFoo() rFSP9+iG9#

threadUnsafeFoo() Xt,CjN9Hl<8*hS)fVmC/rH&}!O"B4GO"j^;s#3N

cGO"9Hl<8*hS)fVmC/r DATA1 HFS^9#

API threadUnsafeFoo() OB4GJ$?a" foo() rH&"Wj1<7gsd79F`&5<S9OIlb

9lCI&;<UGO"j^;s#=lr#tN9lCIKP7FHQ9kH"G<?,Ku5l?j"$

jANkL,P5lk3H,"k+iG9#

cN"Wj1<7gsb"wiffle() HFPlk9lCI&;<U API ^?O79F`&5<S9rHQ7

^9# wiffle() O waffle() rFSP7^9," waffle() O9lCI&;<UG"k}!G9Hl<8*h

S)fVmC/ DATA1 K"/;97^9# (D^j"waffle() H">N API +i.k0k<WObt

DATA1 MUTEX rHQ7^9#)

cN"Wj1<7gsO"foo() H wiffle() 79F`&5<S9VNpC*J DATA1 \3rD.7F$^

;s#=N?a""Wj1<7gsO wiffle() rFSP90K FOO MUTEX rmC/7^;s# FOO

MUTEX r]1K7F$k foo() XNFSP7, wiffle() XNFSP7H1~K"C?H-K""Wj1

<7gs,9lCI&;<UGJ$Xt foo() rHQ7h&H9kH"DATA1 H=l,=7F$kBNO

Ku5l^9#
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3N7Jj*b#(G9,"B]KOhj#(G9#X87F$k9YFNXtNbt\Y,o+iJ$^

^c2rrh9kh&J3H,"k+iG9#

H+G+/7?7j"k=Khj"*Zl<F#s0&79F`N5<S9dXtr9lCI&;<UK9

k3HOnT7J$G/@5$#

62Z<8NX9lCI&;<UGJ$XtFSP7YXaCF/@5$#

�����$�!���������	�������

77$8gVrBTMj7F,WJh}r0;9k?aN"9lCI&;<UJa+K:`,$/D+"j

^9#

v "Wj1<7gs,9lCI&;<UGOJ$ CL 3^sIrHQ9klgO""Wj1<7gs&W

m0i_s0&$s?<U'<9 (API) Qp0zSystem() rHQ9k3H,G-^9#3N API O C @l

N system() XtHwF$^9,"c&@H7F" CL 3^sIrBT9k0K77$Wm;9r+O7

^9#^?BT7? CL 3^sINkLKD$FNpsba7^9# Qp0zSystem() N\YKD$F

O"System API Programming Reference r2H7F/@5$#

v "Wj1<7gs,9lCI&;<UGOJ$"API ^?OWm0i`rFSP9lg"spawn() API

rHCF77$8gVr+O9k3H,G-^9# spawn() API rHQ9klg""Wj1<7gsD

-NINt,rRWm;9K#L9k+r"Wj1<7gsGhj9k,W,"j^9# spawn() API

GO"++l? IFS U!$k"=1CH"^?O>Nj=<9rF+iRWm;9KQ59k3H,G

-^9# spawn() N\YKD$FO"System API Programming Reference r2H7F/@5$#

v "Wj1<7gs,9lCI&;<UGOJ$#tNXtr"QKKHQ9klg,"j^9#=Nl

gO"eK-R7?a+K:`N 1 DrHCF77$8gVr+O7F/@5$#=N77$8gV

O""Wj1<7gs+iWa,P5l?H-K"9lCI&;<UGOJ$3<IrBT9k5<P

<H7F"!=9k3H,G-^9#"Wj1<7gsO"aC;<8TATs"G<?TATs"^

?O;^U)<rH$J,i"5<P<HL.9k3H,G-^9#

3liN8gV&a+K:`N$:l+rHQ9klg"[Jk8gVrHCF"Wj1<7gsh}r0

;9k3HK<&"$/D+NM8v`KmU7J1lPJj^;s#J<NH*jG9#

~POKX9kM8v`:

"Wj1<7gsN~POh}HP)9k3HJ/"5<P<&8gV,LoN~POrBT9k

3HOG-^;s#"Wj1<7gsN~POh}O"79F`&*V8'/HG]i5lF$k

U!$k&*U;CH^?OmC/KFA9k3H,"j^9#~PONnT,"8gVVG%g

9k+b7l^;s#

Qia<?<NXj:

9lCI&;<UGOJ$XtK"]$s?<^?O=N>N?$WN#gQia<?<rO9N

O"=l[IFWGO"j^;s#3NXtO"LDN8gVGBT5l^9#=NXtK#gG

<?rO9H-K88k+b7lJ$djrrh9k,W,"j^9#

XtFSP7Naj:

9lCI&;<UGOJ$XtNkLO"e-Na+K:`G88k".y / :TJIN1cJp

shj#(KJk3H,"j^9#Qia<?<rO9lgH18h&Jdj,"j^9#

8gV0-:

"Wj1<7gsD-r5<P<&8gVG#L7h&H9kH"5iK#(Jdj,88k3H

,"j^9#?H(P"f<6< ALICE H7F"Wj1<7gsr/07"f<6< BOB H7

F5<P<&8gVr+O9kH""Wj1<7gsO57/0n7^;s#
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62Z<8NX9lCI&;<UGJ$XtFSP7YXaCF/@5$#

������������	�������-��

^kA9lCI&"Wj1<7gsNn.~KQKK/89kWm0i_s0&(i<,$/D+"j^

9#!NH*jG9#

v X9lCI&;<UGJ$XtNFSP7Y

v X9lCIn.,vD5lF$J$?aK88kc2Y

v 65Z<8NXh0=0k<WN*;Y

v 65Z<8NX9lCI&bGkN.gY

v 66Z<8NX^kA9lCI&Wm0i`GN3_CH`nY

v 66Z<8NXG<?Y<9&l3<IN~POH9lCI&;<UF#Y

Pthread (i<NHiVk7e<F#s0O"lL*J Pthread API (i<KD$Fb@7^9#

71Z<8NXh 8 O ^kA9lCI&8gVNGPC0H5<S9YO"^kA9lCI&Wm0i`

NGPC0rBT9k?aN"p\*JF/KC/KD$Fb@7^9#

�����$�!����������

9lCI&"Wj1<7gsNn.~KGbQKK/-kWm0i_s0&(i<O"9lCI&;<UG

J$"Wj1<7gs&Wm0i_s0&$s?<U'<9 (API) ^?O79F`&5<S9NHQG

9#"Wj1<7gsO"FSP9F API KD$F"^?=l,WmP$@<Khj9lCI&;<UH

'j5lF$k+I&+rD.7F$J1lPJj^;s#=N API ^?O79F`&5<S9,9lC

I&;<UG"lP"=lrBu9kH-O"9lCI&;<UG"k>N API ^?O79F`&5<S

9@1rHQ7^9#

3N3HO"CK"Wj1<7gs+i")f<KJ$f<6<n.3<IrFSP9H-KdjKJj^

9#9lCI&;<UF#N?aK3N3<IrEv-!:9k3HOG-^;s#f<6<n.3<I,

9lCI&;<UGJ$lg"=lr"Wj1<7gsNH+NWm;9&3sF-9HGFSP9H""

Wj1<7gs&G<?,Ku5l?j""Wj1<7gs,d_9kD=-,"j^9#

�������������������
��

OS/400 GO"79F`eN9YFNWm;9,"BTf$DGb9lCIrn.G-ko1GO"j^;

s#8gVNn.~KCLJQia<?<rXj9k3H,G-^9#3liNQia<?<O"^kA9

lCIrvD9kh&8gVKX(7^9#

?H(P""Wj1<7gs&Wm0i_s0&$s?<U'<9 (API) spawn() KO"Q5Qia<?<

GXjG-k^kA9lCI&Ui0,"j^9#=lJ0N}!G"77$8gVK9lCINn.rv

D9k OS/400 8gVrBTMj9k3H,G-^9#8gV&?$WKhCFO8gV-RrHQ9k

3H,G-"=NfG"8gV-RrHCF+O5l?8gVK9lCIN+OrvD9k3H,G-^

9#=&9kKO"8gV-RNn. (CRTJOBD) 3^sI^?O8gV-RNQ9 (CHGJOBD) 3^s

IN"^kA9lCIvD (ALWMLTTHD) Qia<?<rHQ7^9#

9lCIN+OrvD5lF$J$8gVG9lCINn.rn_kH"9lCIn.O:T7^9#c2

N\YKD$FO"HQ7F$k API ^?O@lKG-NqAr2H7F/@5$#
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18c2O""Wj1<7gs, C++ E**V8'/HNG9Hi/?<^?O C/C++ Wm0i`*;

k<AsrBT9klgb/87^9#8gVN*;~K"Wj1<7gs&3<IG9lCIrn.9k

3HOG-^;s#

������	���

OS/400 }g@lD- (ILE) Wm0i`&bGkO"1 DN"Wj1<7gs&Wm0i`Nj=<9r 1

DN8gVbG+W;k=9k}!H7F"h0=0k<WrHQ7^9#

h0=0k<WrHQ7F$kD=-,"k"Wm;9G#tN9lCI,8_7F$klg"79F`

,"=,D=+DB4J}!G=Nh0=0k<Wr*;9k3HOG-^;s#3Ndjrrh9k?

a"^kA9lCI&8gVGh0=0k<Wr*;9k}!OQ95l^7?#

^kA9lCI&"Wj1<7gs,"h0=0k<Wr*;9k"/7gs"^?Oh0=0k<W,*

;9kNrK_G-J$"/7gsrBT9kH"79F`O"=N~@GWm;9r*;7^9#

3N5?*JcO"^kA9lCINx@r8+9?aK"=TN OS/400 "Wj1<7gsrQ97?

H-K+il^9#=TN OS/400 "Wj1<7gsO"[HsINlg"#tNWm0i`&*V8'

/HrHQ7^9#>NWiCHU)<`HO[Jj"OS/400 GO"=_BTfN"Wj1<7gs&3

<IH18Wm;9&3sF-9HbGWm0i`rFSP93H,G-^9#

8gVfN$:l+NWm0i`, C Xt exit() ^?O abort() rFSP9+"HQfNh0=0k<W

r*;9kh&KX(9kH"79F`O=N.fr"Wm;9N*;WaHra7F7^$^9#

Wm0i`Nh0=0k<W0-NGU)kHMO *NEW G9#^kA9lCI&8gVbGGU)kH

Nh0M *NEW rHCFWm0i`rFSP7?lg"Wm0i`N*;~KOh0=0k<WHWm;

9b*;7^9#Wm0i`,*;7Fb8gVNh0r3T5;?$lgO"*DEFAULT ^?OCjN

h0=0k<WrHQ9kh&"Wm0i`rQ99k,W,"j^9#

�����������

Pthread "Wj1<7gs&Wm0i_s0&$s?<U'<9 (API) r"79F`,s!9k>N9lC

II} API H.g7J$G/@5$#?H(P"Pthread H189lCI^?OWm;9G"Java d IBM

Open Class i$Vij<&9lCINBurHQ7J$G/@5$#5iKEWJ3HH7F""k9l

CIBu+i"LN"Wj1<7gs&Wm0i_s0&$s?<U'<9 (API) BurHCF9lCI

r`n9k3HOnT7J$G/@5$#=|;LkL,88klg,"j^9#

?H(P""k9lCIN%hgL," Pthread $s?<U'<9*hSs Pthread $s?<U'<9N

IAi+iGb`nG-kH7^9#=Nh&K`n7F$lP"%hgLOoK57/_j5l^9#7

+7"Pthread $s?<U'<9 pthread_getschedparam() +ia5lk%hgL,57$NO"%hgLN

_j, pthread_setschedparam() $s?<U'<9^?O>N$s?<U'<9N$:l+ (>}GOJ$)

rHCFJ5l?lgN_G9#=Nh&K;:K"#tN$s?<U'<9rHCF9lCIN%hgL

r_j9kH" pthread_getschedparam() +iO"GeKHQ7? pthread_setschedparam() $s?<U'<

9G_j5l?"%hgL,a5l^9#

18h&K""Wj1<7gs&3<IrM$F#VNa=CIGBT7F$kJi" pthread_exit() API

rHCF Java 9lCIr*;9k3H,G-^9#?@7"pthread_exit() rHCF Java 9lCIr*;

9kH"=|;LkL,88klg,"j^9#?H(P"$/D+N Java D-9lCINh}rP$Q

97?j" Java "Wj1<7gs,=|7F$J$"^?h}G-J$E}G Java 9lCIr*;7?

j7F7^&lg,"j^9#
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OS/400 GNG<?Y<9&His6/7gsO"8gV^?Oh0=0k<WN$:l+KBj5l^

9#^kA9lCI&"Wj1<7gs,#tN9lCIG"#tNG<?Y<9&His6/7gsr1

~KBT9klg" 1 DN9lCIGN3_CH`nKhj"LN9lCINh0^G3_CH5lk3

H,"j^9#

?H(P""k"Wj1<7gsK"client1 QNG<?Y<9&His6/7gsrBT7F$k 1 DN

9lCIH" client2 QNG<?Y<9&His6/7gsrBT7F$kLN9lCI,"kH7^9#

client1 QNh}rBT7F$k9lCI,h}r0;7"Q9r3_CH7^9#3N3_CH`nKh

j"client2 N?aKC(il?Q9b9YF3_CH5l^9#=N?a""Wj1<7gsO"JTf

N$0;His6/7gsr9YFD.7F$J1lPJj^;s#

G<?Y<9,#tN9lCIHPC9k}!N\YKD$FO" 10Z<8NX^kA9lCI&Wm0

i_s0GNG<?Y<9KD$FNM8v`Yr2H7F/@5$#

���������������������$�!#%

OS/400 G<?Y<9&U!$kN~POU#<IPC/NhrHCF"~PO`nNkLrl3<I~P

Of<6<KL.9k3H,G-^9#LoN"Wj1<7gsGO"U#<IPC/NhNC-N?aK

9lCI&;<UF#Ndj,88k+b7l^;s#

~PO`nrBT9k]"BT~5]<HHG<?Y<9&5]<HKhj~PO`nN9lCI&;<U

F#,]Z5l^9#~PO,0;7?~@G"BT~5]<H,]}7F$?mC/,"lPr|5l"

)f,"Wj1<7gsKa5l^9#

~POU#<IPC/Nhr!:9kH-K"LN9lCI,=NNhr1~KHQ7J$h&""/;9

r7j"k=9kNO"Wj1<7gsNU$G9# COBOL H RPG O9YFN~PO`nGU#<I

PC/NhrHQ7^9#=N?a"18&QU!$kKP7F$/D+N[Jk@lG~POrBT9k

lgO"U#<IPC/NhrHQ7F$J$h&KW(klgGb"U!$kXN"/;9r7j"k=

7F/@5$#

?H(P"Thread 1 Ol3<I~PO`nG fileA rHQ7F$kH7^9#79F`O"=liN`n

KX9kpsr fileA NU#<IPC/NhKJ<7^9# Thread 1 N~PO`n,0;9kH"Thread

1 OU#<IPC/NhNU#<kIr!:7J,i"U#<IPC/Nhr`n7^9# Thread 2 ,l

3<I~PO`nN?aK fileA rHQ9k~@G"U#<IPC/Nh,]n5lF$J$lgKO"

79F`O18U#<IPC/NhrHQ7^9#33G"Thread 2 ,U#<IPC/Nhr1~KHQ

9k?a"Thread 1 KO7b7?kL,a5lk3HKJj^9#3Nh&J3HO"U!$kN&Q,

U!$k&]$s?<^?OU!$k-RRVfrHCFTolkH-K88^9#U!$k,F9lCI

G++lF$kJi"djO88^;s#

U#<IPC/NhK"/;97F$kH-K>N"Wj1<7gs&3<I^?O79F`Khj=l,

Q95lk3HNJ$h&"1|=F/KC/rHCFU#<IPC/Nhr]n7F/@5$#
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OS/400 G5^6^J@lKhk9lCIN5]<HNc$KD$FO"J<Njs/r2H7F/@5

$#3NpsrbHK"4HQN"Wj1<7gsGINh&K9lCIrBu9lPh$+r=GG-^

9#

J<N;/7gsGb@5lF$k50dF/KC/KO"OS/400 G5]<H5lF$k@lGN9lC

INHQ!KX9kps,^^lF$^9#

v XJava @lGN9lCINM8v`Y

v 68Z<8NXC @lGN9lCINM8v`Y

v 68Z<8NXC++ @lGN9lCINM8v`Y

v 68Z<8NXILE COBOL *hS RPG @lGN9lCINM8v`Y

v 69Z<8NXOPM @lGN9lCINM8v`Y

3N;/7gsGb@9k50O"9YFNWm0i_s0@lKvFO^j^9#F@lG=liN50

,INh&KB=5lF$k+KD$FO"=NCj@lNWm0i^<Njz-r2H7F/@5$#

Java �	�����������

java.lang.Thread /i9rH(P" OS/400 +<Mk&9lCINx@rhQ9k3H,G-^9# Java

9lCIO"OS/400 +<Mk&9lCI&bGkNeLG`nrT$^9#F Java 9lCIO"Wm;

9GBT5lk?/N?9/N 1 DG9#V9lCINI}W;/7gsKj9H5lF$k9YFN"

/F#SF#<,BTD=G9#

Java >[W;! (VM) ^7sO"Java ,<YC8&3l/7gsJIN5<S9rBT9kH-O",:

$/D+N9lCIrn.7^9#3liN9lCIO79F`,HQ9k?a""Wj1<7gsGOH

Q7FOJj^;s#

Java GxQT=J79F`XtO"G-Na=CIrHCF"/;97^9#G-Na=CIO *PGM *

V8'/HGO"j^;s# ILE (}g@lD-) 5<S9&Wm0i` (*SRVPGM) +i(/9]<H5

l?Wm7<8c<G9#3liNG-a=CIO"oK^kA9lCI&Wm;9GBT5lkNG"9

lCI&;<UG9# ILE COBOL"RPG IV"CL"C *hS C++ 3sQ$i<O9lCI&;<UG

9#

m: 8`*J C *hS C++ Xt,9YF9lCI&;<UGO"j^;s#CjNXtKD$FO"@

lNrbqr2H7F/@5$#

ILE Wm0i` (*PGM) *V8'/HrFSP9,W,"kH-O" java.lang.Runtime.exec() rHCF"

Wm0i`rBT9k?aNLNWm;9r+O7^9#

exit() *hS abort() NHQKO=,mU7F/@5$#3liNXtO"Wj1<7gsr*;7^

9#Wm;9"*hSWm;9GBTfN9YFN9lCIb*;7^9#

lL*J Java ^kA9lCI`nN3<G#s0cO" 85Z<8NXh 10 O c: 9lCIYK"j^

9#
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9YFN C i$Vij<Xt,9lCI&;<UGO"j^;s#^kA9lCIP~8gVG{8N C

"Wj1<7gsrFSP90K" WebSphere Development Studio: ILE C/C++ Programmer’s Guide

(SC09-2712-03) r2H7"HQ9k9YFNXt,9lCI&;<U+I&+r=L7F/@5$#

^kA9lCI&8gVGFSP90K"{8N C "Wj1<7gs,9lCI&;<U+I&+r=L

7J1lPJj^;s# C Wm0i`,9lCI&;<UGJ$lgN?aK"9lCI&;<UGJ$

Wm0i`r^kA9lCI&8gV+iFSP9F/KC/,"j^9#

C Gn.5l?Wm0i`rHQ9klg"!N"/7gsrHQ7^9#

ILE C "Wj1<7gsNFn.

^kA9lCI&8gVGFSP90K"{8N ILE C "Wj1<7gs4tr"

TGTRLS(*CURRENT) rHCF3sQ$k7"P$sI7^9#

*NEW h0=0k<WN|n:

^kA9lCI&"Wj1<7gsGO *NEW h0=0k<WrHQ7^;s#

m: ACTGRP(*NEW) O"CRTPGM *hS CRTBNDC 3^sINGU)kHG9#

ILE C *PGM *V8'/HNFSP7:

h0=0k<W *NEW r}CF$k ILE C *PGM *V8'/HrFSP9,W,"klg"L

NWm;9r+O7F 2 V\NWm0i`rBT9k+"CjNh0=0k<WrXj7F 2 V

\NWm0i`rn.7F/@5$#

9lCI&;<UF#NX"psKD$FO" 64Z<8NX9lCI&;<UGJ$XtNFSP7Yr

2H7F/@5$#

C++ �	�����������

C++ BT~Xt new"delete"try"catch"*hS throw O9lCI&;<UG9# C++ i$Vij<X

tN9lCI&;<Ur=L9kKO" WebSphere Development Studio: ILE C/C++ Programmer’s Guide

(SC09-2712-03) *hS WebSphere Development Studio: C/C++ Language Reference (SC09-4815-00)

r2H7F/@5$#

ILE COBOL ��� RPG �	�����������

b8e<kXN"/;9r7j"k=9k3HKhj^kA9lCID-GB4KBTD=J" ILE

COBOL ^?O ILE RPG b8e<krn.9k3H,G-^9#=N?aKO"PROCESS 9F<Has

HK THREAD(SERIALIZE) rXj9k+ (COBOL Nlg)"^?O Control XjK

THREAD(*SERIALIZE) rXj7^9 (RPG Nlg)# 1 DNb8e<kr7j"k=9kH"lYK 1

DN9lCI@1,=Nb8e<kG$UNWm7<8c<rBTG-^9#?H(P"Wm7<8c<

P1 *hS P2 r}CF$kb8e<kKD$FM(F_^7g&# 1 DN9lCI,Wm7<8c< P1

rBT7F$kJiP"=N9lCI, P1 NBTr0;9k^G">N9lCIOWm7<8c< P1

^?O P2 N$:lbBTG-^;s#b8e<kr7j"k=7?H7Fb"COBOL ^?O RPG Wm

0i^<O"0m<Pk&9Hl<8HR<W&9Hl<8,9lCI&;<UJ}!G"/;95lkh

&K7J1lPJj^;s#?H( RPG ^?O COBOL Wm7<8c<,+09Hl<87+HQ7F
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$J$H7Fb" RPG *hS COBOL O9YFNWm7<8c<G"E*9Hl<8)fVmC/rH

Q7^9#=N?a"^kA9lCID-G ILE RPG ^?O ILE COBOL rHQ9klgO"$DGb

THREAD(*SERIALIZE) rXj7J1lPJj^;s#

9lCI&;<UF#NX"psKD$FO" 62Z<8NX9lCI&;<UGJ$XtFSP7Yr2

H7F/@5$#

OPM �	�����������

*j8Jk&Wm0i`&bGk (OPM) Wm0i`O"9lCI&;<UGO"j^;s#^kA9lC

I&"Wj1<7gs,FSP90K"OPM Wm0i`r ILE K^$0l<7gs7"9lCI&;<

UK7F*/,W,"j^9#f<6<n.N Java M$F#V&aC;<8+i OPM Wm0i`rFS

P5J$G/@5$#^kA9lCI&"Wj1<7gs+i OPM Wm0i`rFSP9,W,"kl

gO"OPM Wm0i`rBT9kLNWm;9r+O7F/@5$#

h 7 O @l"/;9H9lCI 69
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^kA9lCI&8gVNGPC0H5<S9KD$FO"J<Njs/hK-\5lF$k50HF/K

C/r2H7F/@5$#

v X9lCIX"G<?rsp9k3^sIY

v 72Z<8NXUi$H&l3<@<Y

v 76Z<8NX9lCIpsr=(9k?aN*W7gsY

v 77Z<8NX^kA9lCI&8gVNGPC0Y

v 77Z<8NX^kA9lCI&"Wj1<7gsNF9H,nY

3N;/7gsGb@9k50O"9YFNWm0i_s0@lKvFO^j^9# F@lG=liN5

0,INh&KB=5lF$k+KD$FO"=NCj@lNWm0i^<Njz-r2H7F/@5$#

64Z<8NXlL*J^kA9lCI&Wm0i_s0&(i<YO"&L7F/89k^kA9lC

I&Wm0i_s0N(i<r-\7F$^9#

������������	
����

8gVN5<S9N?aKHolk3^sIN?/O"^kA9lCI&Wm;9r5]<H9kh&Q9

5lF$^;s#=N?a"{8N3^sIO"8gVbND9N9lCIKP7FGOJ/"3l^GH

18h&K8gVKP7FBT5l^9#?@7"J<N3^sIO"9lCIX"G<?rsp9k?a

KH%5l^7?#

8gVN@sW (DMPJOB) 3^sI:

8gVN@sW&3^sIO"1 DN8gVbN9YFN9lCIr@sW9kh&KJj^7

?#9lCIX"G<?O"3^sIN JOBTHD Qia<?<KhjHQD=KJj^9#!N

cO"9lCIX"G<?,^^lk^kA9lCI&8gV&@sWrh@9k}!r(7F$

^9#

STRSRVJOB JOB(000000/USER/JOBNAME)

DMPJOB PGM(*ALL) JOBAREA(*NONE) ADROBJ(*NO) JOBTHD(*YES)

ENDSRVJOB

8gVNHl<9 (TRCJOB) 3^sI:

8gVNHl<9&3^sIO"1 DN8gVbN9YFN9lCIrHl<99kh&KJj^

7?#FHl<9&l3<IKO"IN9lCI,l3<Irm0K-?7?+r(9?aN9l

CI ID ,U1il^9#!NcO"^kA9lCI&8gVNHl<9rh@9k}!r(7F

$^9#

STRSRVJOB JOB(000000/USER/JOBNAME)

TRCJOB SET(*ON)

... tracing the serviced job

TRCJOB SET(*OFF)

ENDSRVJOB

h 1 c2G<?!N (FFDC) Xt:
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FFDC O"Wm0i`GGMjq (APAR) KP7Fdjrsp9k?aK"Wm0i`"5<S

9&Wm0i`"^?Ob8e<kGHQG-kXtG9# FFDC Odjrm0K-?7"Iu

9Hjs0r=[7"dj,OG<?r}87^9#

^kA9lCI&Wm0i`GHQ9klgKO"FFDC O04KO!=7^;s#^kA9lC

I&Wm0i`GFSP9H"FFDC N5]<HOt,*KJj^9#J<N5]<H,^^l^

9#

v G<?`\psN}8"*hS3NpsN QPSRVDMP 9W<k&U!$kXNJ<#

v c2]$sH"Iu9Hjs0"*hS!P / {?5l?Wm0i`psN QPSRVDMP 9W

<k&U!$kXNJ<#8gV&m0Kb3Nps,^^l^9#

v 8gVN@sW (DMPJOB) 3^sIN+O#

*V8'/HN@sW"dj`\Nn."^?Odj=LQNG<?}8KX9k FFDC 5]<

HO"^kA9lCI&8gVGOs!5lF$^;s#

!�������0�

^kA9lCI&"Wj1<7gsrGPC09kKO"G<?rUi$H&l3<@<Kq-~`N,X

xJ}!G9#Ui$H&l3<@<HO""Wj1<7gsbNdjrIWG-kh&Hl<9psrq

-~`?aNU!$k"POPCU!<"^?O=N>N*V8'/HrX7^9#XtXN~j}@HX

t+iNP}@O"Ui$H&l3<@<KHl<95lk5?*JpsG9#XtXNQia<?<"n

H.lNg-JQ9"^?(i<roJIbQKK-?5l^9#

Pthread i$Vij<O""Wj1<7gs,djrHl<99k?aNjJrs!7F$^9#Hl<9

GO"$U*rHl<9&]$sHrZjhj"l3<@<N*s / *UrZjX(""Wj1<7gs

rF3sQ$k9k"D^j9YFNHl<9&3<Ir|n9k3H,G-^9#

5^6^JlYkNHl<9rHQ9k3H,G-^9#"Wj1<7gs,Hl<9&lYkr'akl

g":v9kHl<9&lYkGHl<9&]$sHN-e<rP7?j"Hl<9&lYkrI}7?j

9kNO"Wj1<7gsNU$G9# Pthread i$Vij<O"=N?aN"Wj1<7gs&Wm0

i_s0&$s?<U'<9 (API)"^/m"*hSHl<9&lYkQtrQU7F$^9#\YKD$

FO" 73Z<8NXc: Ui$H&l3<@<POc (Pthread Wm0i`)Yr2H7F/@5$#

Pthread Hl<9Nlg"(i<&lYk&Hl<9KO"(i<&lYkEgYNHl<9&]$sH@

1,=(5l^9#pslYk&Hl<9GO"psHl<9&]$sHKC(F"9YFN(i<&lY

k&Hl<9&]$sH,Hl<95l^9#i9lYk&Hl<9&]$sHGO"9YFNlYk,H

l<95l^9#FHl<9&]$sHKO"9lCI ID"_jC1LN?$`&9?sW"*hSHl

<9&G<?,+0*K^^l^9#

Hl<9rHQD=K9k CL 3^sI"=(9k CL 3^sI"*hSh}9k CL 3^sI,

OS/400 NltH7FH_~^lF$^9#

Hl<9&]$sHQNHl<9&PCU!<O"f<6<&9Z<9&*V8'/HH7F QUSRSYS

i$Vij<Kn.5l^9# Hl<9&PCU!<KO QP0Zxxxxxx H$&>0,U1ilF$^9#

33G xxxxxx O"Hl<9rBT7?8gVN 6 e8gVVfr=7^9#

Hl<9KX"7? API O!NH*jG9#\YKD$FO"UNIX G API NqAr2H7F/@5

$#

v Qp0zUprintf - U)<^CHQ_NHl<9&G<?ru~9k

v Qp0zDump - U)<^CHQ_N 16 JG<?r@sW9k

72 iSeries: ^kA9lCI&"Wj1<7gs

|

|



v Qp0zDumpStack - 9lCIFSP7NFSP79?C/r@sW9k

v Qp0zDumpTargetStack - ?<2CH&9lCINFSP79?C/r@sW9k

v Qp0zLprintf - U)<^CHQ_N8gV&m0&aC;<8ru~9k

Hl<9r`n9k?aN CL 3^sIO!NH*jG9#

v DMPUSRTRC - Xj5l?8gVNHl<9bFr@sW9k

v CHGUSRTRC - Xj5l?8gVNHl<90- (5$:"^jV7"/j") rQ99k

v DLTUSRTRC - 8gVNHl<9KX"U1il?}3Hl<9&*V8'/Hro|9k

Wm0i`&5sWkH7FO"Xc: Ui$H&l3<@<POc (Pthread Wm0i`)Yr2H7F/

@5$#

�: !�������0���� (Pthread 	����)
!NcO"79F`s!NUi$H&l3<@<^?OHl<9&$s?<U'<9rHQ9k Pthread

Wm0i`r(7F$^9#

/*
Filename: ATEST23.QCSRC
Use CL command DMPUSRTRC to output the following tracing
information that this example traces.

This information is put into a file QTEMP/QAP0ZDMP or to
standard output.

The trace records are indented and labeled based on thread id,
and millisecond timestamp of the time the tracepoint was cut.

The following trace output occurs when the optional parameter
’PTHREAD_TRACING’ is NOT specified when calling this program.

If the optional parameter ’PTHREAD_TRACING’ is specified, many
more tracepoints describing pthread library processing will occur.

Use the Pthread library tracepoints to debug incorrect calls to the
Pthreads library from your application.

Trace output ---------
User Trace Dump for job 096932/MYLIB/PTHREADT. Size: 300K, Wrapped 0 times.

--- 11/06/1998 11:06:57 ---
0000000D:133520 Create/start a thread
0000000D:293104 Wait for the thread to complete, and release their resources
0000000E:294072 Thread Entered
0000000E:294272 DB51A4C80A:001CD0 L:0008 Global Data
0000000E:294416 DB51A4C80A:001CD0 00000000 00000002 *................*
0000000E:294496 foo(), threadSpecific data=0 2
0000000E:294568 bar(), threadSpecific data=0 2
0000000E:294624 bar(): This is an error tracepoint
0000000E:294680 Stack Dump For Current Thread
0000000E:294736 Stack: This thread’s stack at time of error in bar()
0000000E:333872 Stack: Library / Program Module Stmt Procedure
0000000E:367488 Stack: QSYS / QLESPI QLECRTTH 774 : LE_Create_Thread2__FP12crtth_parm_t
0000000E:371704 Stack: QSYS / QP0WPTHR QP0WPTHR 1008 : pthread_create_part2
0000000E:371872 Stack: MYLIB / PTHREADT PTHREADT 19 : theThread__FPv
0000000E:371944 Stack: MYLIB / PTHREADT PTHREADT 29 : foo__Fv
0000000E:372016 Stack: MYLIB / PTHREADT PTHREADT 46 : bar__Fv
0000000E:372104 Stack: QSYS / QP0ZCPA QP0ZUDBG 87 : Qp0zDumpStack
0000000E:379248 Stack: QSYS / QP0ZSCPA QP0ZSCPA 276 : Qp0zSUDumpStack
0000000E:379400 Stack: QSYS / QP0ZSCPA QP0ZSCPA 287 : Qp0zSUDumpTargetStack
0000000E:379440 Stack: Completed
0000000E:379560 foo(): This is an error tracepoint
0000000E:379656 dataDestructor: Free data
0000000D:413816 Create/start a thread
0000000D:414408 Wait for the thread to complete, and release their resources
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0000000F:415672 Thread Entered
0000000F:415872 DB51A4C80A:001CD0 L:0008 Global Data
0000000F:416024 DB51A4C80A:001CD0 00000001 00000004 *................*
0000000F:416104 foo(), threadSpecific data=1 4
0000000F:416176 bar(), threadSpecific data=1 4
0000000F:416232 bar(): This is an error tracepoint
0000000F:416288 Stack Dump For Current Thread
0000000F:416344 Stack: This thread’s stack at time of error in bar()
0000000F:416552 Stack: Library / Program Module Stmt Procedure
0000000F:416696 Stack: QSYS / QLESPI QLECRTTH 774 : LE_Create_Thread2__FP12crtth_parm_t
0000000F:416784 Stack: QSYS / QP0WPTHR QP0WPTHR 1008 : pthread_create_part2
0000000F:416872 Stack: MYLIB / PTHREADT PTHREADT 19 : theThread__FPv
0000000F:416952 Stack: MYLIB / PTHREADT PTHREADT 29 : foo__Fv
0000000F:531432 Stack: MYLIB / PTHREADT PTHREADT 46 : bar__Fv
0000000F:531544 Stack: QSYS / QP0ZCPA QP0ZUDBG 87 : Qp0zDumpStack
0000000F:531632 Stack: QSYS / QP0ZSCPA QP0ZSCPA 276 : Qp0zSUDumpStack
0000000F:531704 Stack: QSYS / QP0ZSCPA QP0ZSCPA 287 : Qp0zSUDumpTargetStack
0000000F:531744 Stack: Completed
0000000F:531856 foo(): This is an error tracepoint
0000000F:531952 dataDestructor: Free data

0000000D:532528 Main completed
*/
#define _MULTI_THREADED
#include #include #include #include #include
#define checkResults(string, val) { ¥
if (val) { ¥

printf("Failed with %d at %s", val, string); ¥
exit(1); ¥

} ¥
}

typedef struct {
int threadSpecific1;
int threadSpecific2;

} threadSpecific_data_t;

#define NUMTHREADS 2
pthread_key_t threadSpecificKey;

void foo(void);
void bar(void);
void dataDestructor(void *);

void *theThread(void *parm) {
int rc;
threadSpecific_data_t *gData;
PTHREAD_TRACE_NP({

Qp0zUprintf("Thread Entered¥n");
Qp0zDump("Global Data", parm, sizeof(threadSpecific_data_t));},
PTHREAD_TRACE_INFO_NP);

gData = (threadSpecific_data_t *)parm;
rc = pthread_setspecific(threadSpecificKey, gData);
checkResults("pthread_setspecific()¥n", rc);
foo();
return NULL;

}

void foo() {
threadSpecific_data_t *gData =

(threadSpecific_data_t *)pthread_getspecific(threadSpecificKey);
PTHREAD_TRACE_NP(Qp0zUprintf("foo(), threadSpecific data=%d %d¥n",

gData->threadSpecific1, gData->threadSpecific2);,
PTHREAD_TRACE_INFO_NP);

bar();
PTHREAD_TRACE_NP(Qp0zUprintf("foo(): This is an error tracepoint¥n");,

PTHREAD_TRACE_ERROR_NP);
}

void bar() {
threadSpecific_data_t *gData =

(threadSpecific_data_t *)pthread_getspecific(threadSpecificKey);
PTHREAD_TRACE_NP(Qp0zUprintf("bar(), threadSpecific data=%d %d¥n",
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gData->threadSpecific1, gData->threadSpecific2);,
PTHREAD_TRACE_INFO_NP);

PTHREAD_TRACE_NP(Qp0zUprintf("bar(): This is an error tracepoint¥n");
Qp0zDumpStack("This thread’s stack at time of error in bar()");,
PTHREAD_TRACE_ERROR_NP);

return;
}

void dataDestructor(void *data) {
PTHREAD_TRACE_NP(Qp0zUprintf("dataDestructor: Free data¥n");,

PTHREAD_TRACE_INFO_NP);
pthread_setspecific(threadSpecificKey, NULL); free(data);
/* If doing verbose tracing we will even write a message to the job log */
PTHREAD_TRACE_NP(Qp0zLprintf("Free’d the thread specific data¥n");,

PTHREAD_TRACE_VERBOSE_NP);
}

/* Call this testcase with an optional parameter ’PTHREAD_TRACING’ */
/* If the PTHREAD_TRACING parameter is specified, then the */
/* Pthread tracing environment variable will be set, and the */
/* pthread tracing will be re initialized from its previous value. */
/* NOTE: We set the trace level to informational, tracepoints cut */
/* using PTHREAD_TRACE_NP at a VERBOSE level will NOT show up*/
int main(int argc, char **argv) {

pthread_t thread[NUMTHREADS];
int rc=0;
int i;
threadSpecific_data_t *gData;
char buffer[50];

PTHREAD_TRACE_NP(Qp0zUprintf("Enter Testcase - %s¥n", argv[0]);,
PTHREAD_TRACE_INFO_NP);

if (argc == 2 && !strcmp("PTHREAD_TRACING", argv[1])) {
/* Turn on internal pthread function tracing support */
/* Or, use ADDENVVAR, CHGENVVAR CL commands to set this envvar*/
sprintf(buffer, "QIBM_PTHREAD_TRACE_LEVEL=%d", PTHREAD_TRACE_INFO_NP);
putenv(buffer);
/* Refresh the Pthreads internal tracing with the environment */
/* variables value. */
pthread_trace_init_np();

}
else {

/* Trace only our application, not the Pthread code */
Qp0wTraceLevel = PTHREAD_TRACE_INFO_NP;

}

rc = pthread_key_create(&threadSpecificKey, dataDestructor);
checkResults("pthread_key_create()¥n", rc);

for (i=0; i threadSpecific1 = i;
gData->threadSpecific2 = (i+1)*2;
rc = pthread_create( &thread[i], NULL, theThread, gData);
checkResults("pthread_create()¥n", rc);
PTHREAD_TRACE_NP(Qp0zUprintf("Wait for the thread to complete, "

"and release their resources¥n");,
� PTHREAD_TRACE_INFO_NP);
���rc = pthread_join(thread[i], NULL);
� checkResults("pthread_join()¥n", rc);

}

� pthread_key_delete(threadSpecificKey);
PTHREAD_TRACE_NP(Qp0zUprintf("Main completed¥n");,

PTHREAD_TRACE_INFO_NP);
� return 0;
}

Ui$H&l3<@<rHC?"^kA9lCI&"Wj1<7gsNGPC0KD$FO" 72Z<8N

XUi$H&l3<@<Yr2H7F/@5$#
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8gVN=( (DSPJOB)"8gVNh} (WRKJOB)"*hSh08gVNh} (WRKACTJOB) 3^sIK

hj" OS/400 8gVKX"7?9lCIr=(^?h}9k3H,G-^9#=l>lN3^sIG

O"8gVbG9lCIr=(^?Oh}9k?aN*W7gsr*r7^9#V9lCINh}WhL

G"8gVKD$FJ<Npsr=(9k3H,G-^9#

9lCINj9H:

3NhLKO"=_8gVHX"U1ilF$k9YFN9lCI,=(5l^9#j9HNGi

N9lCIO"Wm;9Ni|9lCIG9# 8 eNtM (9lCI) O"9lCIN1L3<I

r=7^9#3Nj9HO"8gVN9lCIh0KhCFQ=7^9#3NhLKO>Kb"9

lCINu7 (h0f^?OT!f)" CPU NgWHQL"du-1uVNgW~PO+&sH"

*hS9lCINBT%hgLJINps,=(5l^9#

9lCIFSP79?C/&*W7gs:

3N*W7gsO"$UN9lCINFSP79?C/r=(7^9#u7KhCFO"FSP7

9?C/,=(5lJ$3H,"j^9 (9lCI,dj~_T=J?arBT7F$klg)#=

Nh&Jlg"9?C/ps,xQD=GJ$3Hr(9aC;<8,=(5l^9#

9lCI mutex *W7gs:

3N*W7gsO"CjN9lCIHX"U1ilF$k9YFN mutex r=(7^9#=Nf

KO"]1fN mutex d"xQD=KJk^G9lCI,T!7F$k mutex b^^l^9#X

j7?9lCIK"X"U1il? mutex ,J$lgKO"=N8gV^?O9lCIKD$F

O mutex aC;<8O=(5l^;s#

9lCI&mC/&*W7gs:

3N*W7gsO"9lCI,]17F$k9lCI-zOO*V8'/H&mC/r9YF=(

7^9#^?"xQD=KJk^G9lCI,T!7F$k"]1fNWm;9-zOOmC/d

9lCI-zOOmC/b9YF=(7^9#Xj5l?9lCIKX"U1il?mC/,J$

lg"V9lCIKmC/,"j^;sWH$&aC;<8,=(5l^9#

9lCIN]1*W7gs:

3N*W7gsO"Cj9lCINBTrl~d_G-^9#3N*W7gs,zL*JNO""

k9lCI,k<W7F$k""k$O>N79F`djN6xKJCF$k?$,"kH-G

9#9lCIN]1*W7gsO"9lCINr|*W7gsHH_go;FHQ7F/@5$#

8gVN]1 (HLDJOB) HO[Jj"V9lCIN]1WNWaO+jV9H_Q5l^9#]

1fN9lCINBTrF+9kKO"18st@1V9lCINr|WWarP5J1lPJj

^;s#

9lCINr|*W7gs:

3N*W7gsO"l~d_uVK"k9lCINBTrF+7^9#

9lCIN*;*W7gs:

3N*W7gsO"CjN9lCIr*;7^9#=|;LkL,88k3H,"k?a"LoO

3N*W7gsrHQ7^;s#3N*W7gsO"*SERVICE Cl"Br,WH7F$^9#

8gVNr| (RLSJOB)"8gVN]1 (HLDJOB)"8gVN*; (ENDJOB)"*hS[o8gVN*;

(ENDJOBABN) 3^sIO"1 DN^kA9lCI&8gVbN9YFN9lCIKFA7^9#18h

&J9lCI&lYkN5]<Hrs!9k3^sINWhO"j^;s#
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spawn() API O"GPC0P]N^kA9lCI&Wm0i`rB]KFSP90KGPC0&;C7gs

r+O9k?aNa+K:`rs!7^9# QIBM_CHILD_JOB_SNDINQMSG D-Qtr 1 K_j9k

H"3N!=r)f9k3H,G-^9#3ND-QtNHQKD$FO" System API Reference K-\

5lF$k spawn() API NHQeNmUr2H7F/@5$#

SPAWN 3^sIcO"OS/400 *W7gs 7"OS/400 5sWk&D<k&i$Vij<" QUSRTOOL

NltH7Fs!5lF*j"=lrHQ^?$59k3H,G-^9# QUSRTOOL i$Vij<NU

!$k QATTINFO K"kasP< TP0ZINFO KO" SPAWN CL 3^sINn.}!,-\5lF$^

9# SPAWN 3^sIHQ!N\YKD$FO"SPAWN CL 3^sI"QUSRTOOL cb2H7F/@

5$#

^kA9lCI&Wm0i`*hSGPC0&;C7gsrBT9k8gVN+OWm;9O",WJ9F

CWrBT9k3^sI (SPAWN 3^sIJI) rn.9k3HKhj1c=9k3HbG-^9#=N

9FCWO!NH*jG9#

v G#9Wl$uV;C7gsK5$s*s9k

v ^kA9lCI&Wm0i`rBT9k8gVr+O9k

v 5<S9&8gVN+O (STRSRVJOB) 3^sIrHCF"^kA9lCI&Wm0i`rBT7F$

k8gVK5<S9rs!9k

v GPC0N+O (STRDBG) 3^sIrFSP7"GPC09kWm0i`rIC7"Vl</]$sH

r_j9k

v 9lCI,Vl</]$sHKRCH7?H-K=N3Hr5<S9&8gVKLN7"8gV,9l

CIrd_9kh&K9k

v GPC,<&5]<HKhj9YFN9lCIrd_9k

v =(5lkGPC0hL+i-zJGPC0&3^sIr/T9k

v Vl</]$sHrRCH7?9lCI"=NeK>N9YFN9lCIrF+9k

v GPC0,0;9k^GeN5$/kr+jV9

v GPC0N*; (ENDDBG) 3^sIrFSP9

System API Reference"WebSphere Development Studio: ILE C/C++ Programmer’s Guide (SC09-2712)

"*hS ILE 50 (SD88-5033) qAKO"9lCINGPC0!=KD$FN\Y,-\5l

F$^9#

���������	
�����#����

F9HO"^kA9lCI&Wm0i`N$5nHr!Z9kWm;9K*1kgZJ]$sHG9#^k

A9lCI&Wm0i`rF9H9kH-O"!Nh&JgWJ50KD$FM87F/@5$#

#t$s9?s9:

^kA9lCI&Wm0i`rF9H9kKO"Wm0i`N#t$s9?s9r1~K"/F#

VK7^9#"Wj1<7gsG9lCINt,DQKJCF$klgKO"Wm0i`NF$s

9?s9K"[Jk9lCItr_j7F/@5$#

79F`nHiYNQ=:
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^kA9lCI&Wm0i`rF9H9kKO"BT9k"Wj1<7gsNH_go;rQ(J

,i"Wm0i`r+jV7BT7^9#[Jk"Wj1<7gsVNPCKhj"?$_s0d

jd%huVJINdj,@i+KJk+b7l^;s#

nHiYNg-$D-:

nHiYNg-$D-GO"%g"?$_s0"*hSQU)<^s9Ndj,@i+KJk+b

7l^;s#

[JkO<I&'"&bGk:

D=G"lP"nHiYd[%lYkrQ(J,i"$/D+N[JkO<I&'"&bGkG^

kA9lCI&Wm0i`rBT7F/@5$#O<I&'"&bGk,[JkH (CK^kAW

m;C5<&79F`)"5^6^Jdj,@i+KJk+b7l^;s#LNWiCHU)<`+

i"Wj1<7gsr\"9klgO""Wj1<7gsNkL,IAiNWiCHU)<`Gb

18G"k+I&+r!:7F/@5$#

^kA9lCI&Wm0i`N575rEv-!:9k]"F9HOM8v`N 1 DK9.^;s#3<

IN!:bHFbEWG9#=l,dj=LN#lN}!G"klgb?/"j^9#^kA9lCI&W

m0i`N3<Ir!:9klg"Vb73<I,3N]$sHGfG5l?H9kH"$C?$INh&

Jdj,88k+WHM(F/@5$#dj,/89k+b7lJ$=<9r=LG-kH"djr"i+

8asrG-k+b7l^;s#lL*JdjO!NH*jG9#

O<I&'"X"Ndj:

LoO"1 DNO<I&'"&bGkG7s0k9lCI&Wm0i`r 1 DF9H9lP=,

G9#>NO<I&'"&bGkGbkLO^C?/18G"kHd,9k3H,G-^9#7+

7"+<Mk&9lCIr5]<H9kO<I&'"&WiCHU)<`GBT7F$k^kA9

lCI&Wm0i`Nlg"7s0k9lCI&Wm0i`NlgH18d,r9k3HOG-^

;s#3liNWiCHU)<`GO"F9lCI,"DLKG#9QCA5l??9/GBT5

l^9#Wm;C5<N.Y"gabj<N5$:"-1hNFL"*hS>NO<I&'"C-

KhCFO"[JkO<I&'"G^kA9lCI&Wm0i`rFSP9H"?$_s0djd

%huVJI,@i+KJk3H,"j^9#^kAWm;C5<&79F`GO"x_*Jdj

,5iK?/+D+k+b7l^;s#^kAWm;C5<&79F`GO"2 DN[Jk9lC

I,"183<Igxr1~KBT9kD=-,"j^9#

Java >[W;! (VM) NBuNdj:

Java "Wj1<7gs+/TKHCFdjHJkN,"Java >[W;! (JVM) NBuG9#$/

D+NWiCHU)<`GO JVM O7s0k9lCIG9," OS/400 GO"JVM O^kA9

lCI@+iG9#f<6<&9lCIr5]<H7F$k>NWiCHU)<`eN"Wj1<

7gsH18h&K" Java "Wj1<7gsGb1MNdj,88k3H,"j^9#

9lCI&bGkNdj:

LNWiCHU)<`+i"Wj1<7gsr\"9klgO"jjNWiCHU)<`,IN9

lCI&bGkr5]<H7F$k+rD.7F$k,W,"j^9#=NWiCHU)<`,f

<6<&9lCI&bGkr5]<H7F$klgKO" OS/400 eN"Wj1<7gsGOdj

,88k3Hb"j^9#3lO"OS/400 ,+<Mk&9lCI&bGkr5]<H7F$k+

iG9# 2 DNbGkNg-Jc$O"f<6<&9lCI&bGkO"H918e<js0r

HQ9kNKP7"+<Mk&9lCI&bGkOWj(sWF#V&918e<js0rHQ9

k@G9#f<6<&9lCI&bGkGO""k~@G"Wj1<7gsN 1 DN9lCI7

+"/F#VKJl^;s#+<Mk&9lCI&bGkGO"IN9lCIrBT9kN,,J
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+r^7s,=L7^9#+<Mk&9lCIGO""Wj1<7gsN+/T,f<6<&9l

CINHQ~K3lix_*JdjKD$FM87J+C??aK"%huV"j=<9N%g"

*hS=N>Ndj,88k3H,"j^9#
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OS/400 K*1k^kA9lCI&8gVNQU)<^s9NM8v`KD$FO"J<Njs/r2H7

F/@5$#

v X^kA9lCI&5<P<KX9kd)v`Y

v 82Z<8NX8gV*hS9lCI%hgLY

v 82Z<8NX9lCIN%gY

v 82Z<8NX9lCI&"Wj1<7gsKP9k-1hW<k&5$:NFAY

v 83Z<8NX-1hW<kNh0lYkY

v 83Z<8NXQU)<^s9*hS9lCI&"Wj1<7gsY

33Gb@9k50O"9YFNWm0i_s0@lKX87F$^9#=l>lN@lG3N50,IN

h&KB=5lF$k+KD$FO"F@lNWm0i^<Njz-r2H7F/@5$#

��������.�,���	
����

9lCINx@rhQ9k5?*J5<P<rn.9klg"/i$"sHWarTD1lN listener 9l

CIH"/i$"sH+iWa5l?`nrBT9k#tNo<+<&9lCIrn.9kH$&_W,l

L*G9#

9lCINn.KO""^j?/Nj=<9rHoJ$h&K7F/@5$#?@7"5<P<KhCFO

/i$"sHXNb.JP~,aailk?a"5<P<&"Wj1<7gs&Wm0i`,"BTrT!

9ko<+<&9lCINW<kr]}9kh&KJCF$^9#3lO"77$9lCINn.rsr9

k3Hr\*H7F$^9#

Lo"o<+<&9lCIO$/D+N1|=Wj_F#VrHCF"/i$"sH+iNh}WarTA

^9#F/i$"sHWarh}9k?SK77$9lCIrn.9kNGOJ/" listener 9lCIO"

/i$"sHWarTATsK~lF"T!fNo<+<&9lCIK70JkrP7^9#70JkKQ

t,Holk3Hb"j^9#

aL"5<P<&"Wj1<7gsO"/i$"sHN?aKh}9kG<?KX7F^+5lF$kbN

H+J5lF$^9#5<P<O^kA9lCI&"Wj1<7gsrBT7F$k?a"5<P<,BT

9k"/F#SF#<KD$F$/D+M8v`,"j^9#

v ^kA9lCI&5<P<+if<6<&"Wj1<7gs&3<IrFSP9Y-GO"j^;s#

^kA9lCI&5<P<+if<6<&"Wj1<7gs&3<IrB4KBT9kKO"f<6

<&"Wj1<7gs&3<I,"5N^kA9lCI&5<P<,P~7?NH187)J,'K>

oJ1lPJj^;s#3N,'KO"BTD=J"/7gsd"FSP7D=J API JI,X87F

$^9#

v "Wj1<7gsN>Nt,H18h&K"/i$"sHWarB4KBT9kNK,WJh}r>A

9k,W,"j^9#

v /i$"sHKeoCFh}9k3HKO"5<P<NWm;9&lYkNj=<9KHCF%^7/

J$FA,"k+b7l^;s#?H(P"/i$"sHGNG<?==Kgo;k?aK CCSID r

Q99kH"8gVbN>N9lCIKbFA,Pk2l,"j^9# CCSID O8gV&j=<9N

1 DG9#
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v 5<P<O"o<+<&9lCIN;-ejF#<ps (f<6<&WmU!$k*hS0k<W&Wm

U!$k) rQ97"=lr/i$"sHK9k3H,G-^9#?@7"5<P<,3Nh&Kh}9

kH-O"=N9lCI,INj=<9r&Q7F$k+rM87J1lPJj^;s#o<+<&9

lCIO"9GK++lF$k9YFN8gV&lYk&j=<9KP7F"/;9G-^9,"=N

fKO188gVG>NC"f<6<,n."^?O+$?j=<9,^^lF$kD=-,"j^

9#

�������������

OS/400 9lCIO"188gVbN>N9lCIH%g9k@1GJ/"79F`4NGbj=<9N9

18e<js0rdCF>N9lCIH%g7^9#79F`O"j=<9Nh}r918e<js09k

?aK"$/D+NYd39HJ~ (%hgLOO) rpK7?Yd39H&918e<i<rHQ7^

9#

OS/400 GO"%hgLNtM,.5$},"918e<js0KX7F%hgLOb/Jj^9#9lC

I%hgLN40Mr8gVN%hgLKIC9k3HKhj"9lCIN%hgLrXj7^9#9lC

INGU)kH%hgLO"Wm;9%hgLH1y+"9lCI%hgLN40M 0 G9#

[Jk9lCI%hgL40Mr"Wj1<7gsN9lCIKdjvFkH""Wj1<7gsNQU)

<^s9K>\FA,"j^9#

�������

"k9lCI,"LN9lCI,j=<9NHQr*(k^GT!7J1lPJiJ$H-K%g,88^

9#%gdj,88kNO"gLNj=<9XN"/;9r]n9k?aK"Wj1<7gs,HQ9kj

_S> (mutex) ,/J9.kH-G9#^?"/LNj=<9rgLN9lCI,&Q9kH-b""W

j1<7gsN9lCIVG%g,88^9#

j=<9KP9k9lCIVN%gKhj"3sF-9HN9$CAdZ<8s0,88k3H,"j^

9#"Wj1<7gsbN%gr:i9KO"G-k@1;$~V@1mC/r]}7" 1 DNmC/,

2 DNLDN ("k$O5X8N) &Qj=<9N?aKHQ5lJ$h&K7^9#

j=<9rTD?aK9lCI,]<js0d9TsrT&H"91<js0,K^l^9#3NoN%g

O""Wj1<7gsNQU)<^s9KP7FEgJFAr?(^9#]<js0d9TsO>N9lC

Id8gVKP7Fb-FArZ\7"kLH7F79F`&QU)<^s9r-=5lk3Hb"j^

9#j=<9,HQD=KJk^GT!9kH-K9lCI,]<js0d9TsrHoJ/Fbh$h&

K"roQt";^U)<"mutexe"^?O>N1|=Wj_F#VrHQ7F/@5$#

������	
������	
���	���.�2���

5V79F`N?aKXj5lk-1hW<k&5$:O"QU)<^s9d"n.D=J9lCItKF

A7^9#9lCINn.dh},Y$+"lS7Fabj<T-(i<G:T9klgO"18-1hW

<krH&>N8gVKC(F"9YFN"Wj1<7gs&9lCIrBT9kNKHQD=Jj=<9

,-1hW<kGT-7F$kD=-,"j^9#-1hW<kN5$:rg-/9lP"3liNdj,

J/Jk+b7l^;s#

-1hW<kN5$:O"79F`u7Nh} (WRKSYSSTS) 3^sIrHCF=LG-^9#"/F#

V&9lCI,?9.k+"9lCI,79F`&j=<9rH$9.F$kJi""Wj1<7gs,B

T5lF$k-1hW<kK?/NZ<8T_,+ilkO:G9#-1hW<kN5$:rg-/9l

P"Z<8T_NtO:k+b7l^;s#
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-1hW<kNh0lYkHO"-1hW<kfNh09lCINtrX7^9# 500 9lCIr}C?

1 DN8gVO"1 DN9lCIr}C? 500 DN8gVH18tNh0lYk&9mCHrH$^9#

h07F$k9lCI*hS8gVNtKP7Fh0lYk,c9.kH"9lCIOg-1h+iZ<8

"&H5l";~VG9,T,JH^</5l^9#3lO"Wj1<7gsNQU)<^s9KP7FE

gJFAr?(^9#

1!'�������������	
����

8gV&lYkNQU)<^s9&+&s?<O"1 DN8gVN9YFN9lCIKhj975l^9#

h0uVN9lCI,#t"kH"lL*J79F`&+&s?<H"QU)<^s9&bK?<G-NH

is6/7gs-&+&s?<N>}N5N5KFA,"j^9#3liN+&s?<QN+01|=,J

$H"G<?,;:5lkD=-b"j^9#

i|9lCI&QU)<^s9psO"9lCIH8gVOOG<?NH_go;G9#9YFN9lCI

N9lCI-zOOG<?rgW9kNGJ$+.j"9lCIH8gVOOG<?N>}r^s@I8p

sO5zG9#

h 9 O ^kA9lCI&"Wj1<7gsK*1kQU)<^s9NM8v` 83
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!Nj9HO"V^kA9lCI&"Wj1<7gsNWm0i_s0WpsGHQ5lF$k9YFNc

r(7F$^9#Wm0i`NcH7FHQ7F/@5$#

Pthread 5sWk:

v 18Z<8NXc: 9lCIN0-r_j9k (Pthread

Wm0i`)Y

v 20Z<8NXc: 9lCIr+O9k (Pthread Wm0

i`)Y

v 23Z<8NXc: 9lCIr*;9k (Pthread Wm0

i`)Y

v 25Z<8NXc: 9lCIrhjC9 (Pthread Wm0

i`)Y

v 30Z<8NXc: 9lCIrT!9k (Pthread Wm0

i`)Y

v 42Z<8NXc: mutex NHQ (Pthread Wm0i`)Y

v 46Z<8NXc: ;^U)<rHCF&QG<?r]

n9k (Pthread Wm0i`)Y

v 48Z<8NXc: roQtNHQ (Pthread Wm0i

`)Y

v 54Z<8NXc: 9Z<9&m1<7gs&mC/

(Pthread Wm0i`)Y

v 57Z<8NXc: lsBjNi|= (Pthread Wm0i

`)Y

v 59Z<8NXc: 9lCIG-G<? (Pthread Wm0

i`)Y

v 73Z<8NXc: Ui$H&l3<@<POc (Pthread

Wm0i`)Y

v 12Z<8NXc: m<+k SQL G<?Y<9Nh}

(^kA9lCI Pthread Wm0i`)Y

Java 5sWk:

v 19Z<8NXc: 9lCIN0-r_j9k (Java)Y

v 21Z<8NXc: 9lCIr+O9k (Java)Y

v 24Z<8NXc: 9lCIr*;9k (Java)Y

v 26Z<8NXc: 9lCIrhjC9 (Java)Y

v 28Z<8NXc: 9lCIrl~d_9k (Java)Y

v 32Z<8NXc: 9lCIrT!9k (Java)Y

v 44Z<8NXc: mutex NHQ (Java)Y

v 51Z<8NXc: roQtNHQ (Java Wm0i`)Y

v 60Z<8NXc: 9lCIG-G<? (Java Wm0i

`)Y
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