
!!"#"$%!

!!

データ収集システムの開発 
先端エレクトロニクスDAQセミナー 

データ収集システム入門 

2011!7"28# 

$%&'!

超お気楽DAQシステム 

&'!DAQ()*+,!

READ WRITE 

int main() 

{ 

 while( read(…) ) 

  write(…); 

} 
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#include <fstream> 

int main() 

{ 
 static const int buflength = 1024; 

 char buf[buflength]; 

 std::ifstream is( "mydevice", std::ios::binary ); 
 std::ofstream os( "myexp.dat", std::ios::binary ); 

 while (is && os) 
 { 

  is.read( buf, buflength ); 
  if ( is.gcount() ) 

   os.write( buf, is.gcount() ); 

 } 
 return 0; 

}!

データ収集システムの役割 

•!()*+,-./0)*+,-.1234*5
6789:;<1=6>?@67AB 

•!,-.CDEF23<GH84I5JK>L;
@>A4*59:;M4NOPB 

•!(QRC6789:;STDUVWXYZ8[
\];M4B 

•!^,_`ab-c-4deB 
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データ収集システムの状態 

•!,-.fghijk1lmnho4*54p:
;4qrsX8tu>lm 
–!vwlm 

–!xylm 
–!z{vwlm 

•!lm|}1~��M]�� 
–!START vwlm�pxylm� 
–!STOP xylm�pvwlm� 
–!PAUSE xylm�pz{vwlm� 
–!RESUME z{vwlm�pxylm�!

データ収集システムの状態 

STOPPED RUNNING PAUSED 

START PAUSE 

RESUME STOP 

!!"#"$%!

.!

超お気楽DAQシステム 

•!���p,-.1��qUVWYZ�[\];
����k>�B 
!! START D!OS �p>����k>��C��B 

!! STOP D!OS >����k��C��B 

!! PAUSE D��>��>��1w�;M4C��B 

!! RESUME D��>��>���C��B!

何のために 

•!^,_`ab-c>��D6�p�+�q��
�*�+�B 

•!DAQ>��D6�p� *+�<� 8{HN
��;AB���*� *+�<¡�^-.1
¢:;q£>¤¥1¦5D�;E§AB!
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何を伝える（記録する）か 

•!239¨>rsD©W1H 
WHOqWHATqWHENqWHEREqWHYqHO
W 
Mªp4)«,-.q0),-.NzZ4EI
5234E;B 

•!¬®q¯X8Dzu>°±²³8´4´I
5�;>Nµ´*�N¶·*@¸¹°±²³q
¸¹YZ4DºpE�<,-.°±²³4��
»¼½q��°±²³4*5!RUN# E§C¾¿
ÀÁ;4�AB 

データの内部表現 

•!ÂÃq()Ä�p>,Å.³,-.DÆÇB!

•!È:;ÉÊ8ËJBÌÍ>!C/C++ ÎÏÐÑC
DÒÓÉÊD32Ô¼Õ´CB!

•!Ö�8ËJB×8Ø>ÙB(ÚÛ8Ü;B¶·
*@Ý>ÞÇCDE�BA!

•!C/C++ÎÏÐÑCß�ÈàEpqÖ�á*ÆÇ
CÈàâNÜ�B<Ý>ãä1å4];Qæç
QCL;M4NÒÓèª5�;AB!
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32ビットを超える整数 

•!C++ Ep!Int64 E§>½�i1�;<é�5F
;AS@L;B!

•!@I4êë8!double 8];S@L;Bì�í
ÇîÇ>¤Çïð>ñòNL;B<IEEE-7541
óI5�ªô52Ô¼ÕL;AB 

12! 345! 645!

停止条件を与えたい 

•!vwõö>÷ 

!!z«ø>,-.Nù´I+p,-.fghijk
1vw];B 

!!z«{H0)*+p,-.fghijk1vw]
;B 

•!ú-ûüý`8þÿ;S@L;B 

•!����kC/!à4];4q"#8����
k$(®>%&N�5F;B 
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停止条件を与えるために 

•! ¡�^-.>'(<UIA1§à];�) 
•! *+¡�^-.>ß�È�1§à];�) 
•! ,:+õöD[\*5-�+� 

–!,-.°±²³8'ª;>�)'ª;4*+p,-.
4>.£<°±²³/0AD) 

–!£°±²³8];>�)£°±²³8];4*+p
,-.°±²³4>¾¿ÀÁD)<,-.°±²³1
1[\];�)B,-.2-ihijk1óà�)A 

•! 3�u4N5>+�86@'(7[\èÿ+� 
–!s8,-.fg9:8@¸z����kCjiÕ�o
1];M4NL;4�B 

入力インターフェース 

•! ;{>hijkCD!GUIqC@bnoû�²oC@<
ðEM4@B 

!! GUI D6�p:ÀÁC=�];M4@>?EÜà8$
(*5-FB 

•! @F>!C/C++ ABÚÛCDqbnoû�²oD!
main() ¾Ç>~ÇB 

!! AB>ÎÏÐÑCC´I5�;DÁCDE�M48Ë
JB×8EASCII'FG>ß�È�E§HËJ<1I
>'(E§C�M;ABJS1];4KÃ��1~�
�M]B!
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!"#$%&'(!)"*+,-(./0!

!"#$%&'(!)++,-(./0!

"#,!&+.1(2$3.-4!5-*1#./(6!
7!

!+,'88$(--!

! !))!9:+.1(8!9!))!5-*1#./(!))!9!/.;(<(#,+9!))!+,'88(#'%=!

!-(,&-#!2>?6=!

@!
"#,!/."#2"#,!.-1$A!$3.-4!.-1<BC6!

7!

!"D!2.-1$!EF!G6!

! !-(,&-#!&+.1(2!.-1<BHC!6=!

!+,'88+,-"#1+,-(./!++2!.-1<B?C!6=!

!"#,!/.;(<(#,+=!

!"D!2E2++!00!/.;(<(#,+66!

!7!

! !+,'88$(--!))!95.-./(,(-!(--*-!2/&+,!I(!"#,(1(-69!))!+,'88(#'%=!
! !-(,&-#!2>G6=!

!@!

!"D!2/.;(<(#,+!)F!H6!

!7!

! !+,'88$(--!))!95.-./(,(-!/&+,!I(!5*+","<(!"#,(-1(-9!))!+,'88(#'%=!
! !-(,&-#!2>J6=!

!@!

!+,'88$*&,!))!/.;(<(#,+!))!+,'88(#'%=!

!-(,&-#!2H6= !!

@!

文字コード（「誰が」を書く） 

•! %&1LÁ+�Ep!ASCII b-û8º«B 
–!C@MNEM4O8ÿ·'(];P-QN�;R!àB
�S¶HB 

•! >?EpqC�;RÁ!UNICODE 1óàB 
–!@F>T>'F1UzX8ó:;B 

•! >?EpqUTF-8 CVob-û];B 
–!Web<W3CA>ÎÏVob-ûâWB 
–!>¢X²Y<'FÇ4Z½j¼ÕÇNz[*E�AË
JB@F>\FD3Z½j¼ÕB 

–!�D];!BOM <^²Õ_n-½`FF BB BFA>À
,N%&1~��M]M4NL;<M>L+�abà
;è�AB!
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時刻情報（「いつ」を得る） 

•!C/C++ CDÎÏ�²»�cNL;B 

!!d¼cD!<time.h> (C), <ctime> (C++) 

!!{eD!time() ¾Ç<fïgÌC>ÙA 

!! UTC {e1h;>D!gmtime()i�-j³{e1
h;>D!localtime() ¾Ç 

!!'Fgk8];8D!asctime() ¾Ç 

!!{elD!difftime() ¾Ç<double C=mnA 

!!��oipq{HD!clock() ¾Ç
(CLOCKS_PER_SECmnC=A 

#include <iostream> 

#include <ctime> 
int main() 

{ 
 time_t tcur = time( 0 ); 

 std::cout << asctime( gmtime( &tcur ) ); 

} 
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ファイルに構造を持たせる 

•!zu>°±²³8r>KE;231'ª;B 

!!¡�^-.4(),-.1zu>°±²³8B 

•!CHUNK/04�TAG/04ADª;âåB 
!!sè<ÂÃtZ½j¼ÕutÝÔ¼ÕAvw£x

<tASCII'FAv,-.B<sè4w£x>_
DKE;yW@L;AB 

!! MP4°±²³°z-n¼Õ<ISO/IEC 14496-14A
/PNG°±²³E§{|/n³}^,_`231
Ñ~];�å4*5@F��pª5�;B 

複数の型を一つのファイルに 

oper 14 Hirofumi Fujii 

data 1024 

data 1024 

data 27 

evnt 4 1 
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正常に収集できているかを知る 

•!,-.fghijk4*5D+ÃC@q=�/
0)4*5DKÃ4�àM4NL�h;B 
!!()Ä>��$«1H�:+ 

!!()ÄN��RpÁ8EI5*´I+ 

•!KÃDqC�;RÁ�F��*5Ú�*+�B
s{H>��Dci½OB 

•!fg*+,-.>231Ã{gk];<��
.A¶H�L�B!

モニタの役割 

•! M>´´�o1��*5Ü����>��231P-Q
8,:;B 

•! G89:;M4N�XE>CqP-Q²o.-°ý-i
<UIAN�HB 

•! KÃ<®ºqJº4�A$«NC�;Üà8*5KÃ�
�*+p��´F;<2³1�p]q{�1}j}jè
ÿ;A>NÜ�B 

•! C@!UI D<GN��>CAO¢B 

•! z«{H�8��.231°±²³8���]RÁC@
^c¼ÕO<��I4>�(CO�E^c¼ÕAB!
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複数入力 

•!z 8,-.¡D¢ÇB,-.>£¤_DC�
pªE�M4N@�B 

•!_8�NC�F4q"¥C¦ª+,-.¡NL
;4qMMC§+èª;B 

•!Ì{îC>�å4*5Dn³}ia¼ûNÜF
��pª;B 

 for (I = 0; I < maxevents; i++) 

 { 

  read(dev1,buf1…); 

  read(dev2,buf2…); 

  read(dev3,buf3…); 

   : 

  write(outfile,buf1…); 

   : 

 } 

9:;dev1 <=>?@ABCdev2Cdev3 DE<FGHAIJFKLMNM9=>?@
AO!
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マルチスレッド 

•!zu>����kC¢Ç>b-û1¨G=yB 

•!©ª=yD«¬<CPU¡Dia¼û�8®
ÒABM>¯>¡<^�cq°±²³°AD
±ÂBn³}��oi8²³��N�F´�B 

•!CPU¡9:D±ÂE>CqµðC¬1yà
¶H�B 

マルチスレッドCインターフェース 

•! POSIX C CD!

!!¤¶!pthread_create() 
Mª8Ü�!pthread_t r>Z»Åý½Õ!

!!��1§u!pthread_join() 
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排他制御 

•!¯>ia¼û8¡1óDÿE�·¸�B 

•!ÂÃD!mutex 1óàB 

•!×«¡8¹ºu�+!mutex 1±Â»¼8®ÒB 

•!M>¡1ó-à4];ia¼ûDqmutex 1
ßh*5�póà<z 8ßhC�;´C§+
èª;AB 

•!M>¡1ó��:+p!mutex 1��B!

同期 

•!ia¼ûHC¡NÏ½C�+M419:;·
¸�B 

•!��Sia¼û4��Sia¼û>¸¾14;
>Nz X<co�^¼°±E§AB 

•!ÂÃD!(counting) semaphore 1óàB 

•!��SD!��I8!semaphore 1ßh<0R4
§+èª;AB��SD���DI+p!
semaphore 1¿Àèÿ;B 
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void* thead1(void* arg) 

{ 

 while(read(dev1,buf…)) 

  write(outfile,buf…) 

} 

void* thread2(void* arg) 

{ 

 while(read(dev2,buf…)) 

  write(outfile,buf…) 
} 

Int main() 

{ 

 pthread_create(..thread1..); 

 pthread_create(..thread2..); 

mutex 

•! POSIX C CD!pthread_mutex_t rZ»Åý½
Õ!

•!Áíº¶HE��!

!!¤¶<Â¾ÃA!pthread_mutex_init() 

!!ÄÅ!pthread_mutex_destroy() 

!!®Ò!pthread_mutex_lock() 

!!��!pthread_mutex_unlock() 

•!ÆÇ>?E��!
!!®Ò>Èy!pthread_mutex_trylock() 
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semaphore 

•! POSIX C CD!sem_t rZ»Åý½Õ"
d¼cD!<semaphore.h> 

•!Áíº¶HE��!
!!¤¶<Â¾ÃA!sem_init() 
!!ÄÅ!sem_destroy() 
!!®Ò!sem_wait() 
!!Â�!sem_post() 

•!ÆÇ>?E��!
!!ÆÇÀ�®Ò!sem_trywait() 

��É!

��2!

��3 

PQRS!

Thread

1!

Thread

2!

Thread

3!

WriteThread!

mutex<TU!

Semaphore<VW!
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多重同期 

•!¢Ç>���p>,-.1¸¾N4ª;Üà8
zu>°±²³<iÕc-kA8´4�;B!

•!¡Ê¼ÕÃ*5qËÌ>¡Ê¼Õ8.²ki.
o�<±Â½�¼½/ÕcÍ-8�E§Aq1
uÁ;B!

•!Îr÷DÏ,Å>iÕc-k<MPEG2-TSAB
zu>iÕc-k8¢Ç>�{<°³o�qÐ
oo�ÑÍAq¢Ç>�ÒiÕc-k/FÓi
Õc-k1Ô�B!

まとめ 

•!DAQhijkD6�p5òC@� C�;Üà
8q234*5[\];hijkB§>ÜàE
231§>Üà8[\*5-F�<ð8ÕÖ]
;B!

•!+Ã8×�5�;M41Ã{k]BM>+�8
D+Ã1k]¡�^-.D5�1ÕÖ];B!

•!�uC@q§MC@¶HE231hpª;Üà
8>?Eº�ÎÏÃèª+ÐÑE§1óàBÎ
ÏÐÑ1ó:ôjiÕØ-³E§@ÙI5�;
M4N@�B!

•!Ú°Õüý`8]³5>�1�uÁÜà4ÿ·q
ÛFÜÝ8�1èN]B!


