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� à ¡®â¥ à áá¬®âà¥ë ¥ª®â®àë¥ ¨¤¥¨ ¨ ¯à¨æ¨¯ë, ¨á¯®«ì§ã¥¬ë¥ ¯à¨ ¯®áâà®¥¨¨ ¯à®£à ¬¬ëå áà¥¤áâ¢ á¨áâ¥¬ á¡®à  ¤ -

ëå   ®á®¢¥ á®¢à¥¬¥ëå UNIX–¯®¤®¡ëå ®¯¥à æ¨®ëå á¨áâ¥¬. � ç áâ®áâ¨, íâ® è¨à®ª®¥ ¨á¯®«ì§®¢ ¨¥ ¨â¥àä¥©á®¢

¬¥¦¯à®æ¥áá®£® ¨ ¬¥¦¬ è¨®£® ¢§ ¨¬®¤¥©áâ¢¨ï ¤«ï ¯¥à¥¤ ç¨ ¤ ëå, ¨áª«îç¥¨¥ ¯à®¬¥¦ãâ®ç®£® åà ¥¨ï ¤ ëå  

¦¥áâª¨å ¤¨áª å, ¬®¤ã«ì ï ®à£ ¨§ æ¨ï, ¯®§¢®«ïîé ï «¥£ª® à á¯à¥¤¥«ïâì ¨ ¬ áèâ ¡¨à®¢ âì á¨áâ¥¬ã á¡®à  ¤ ëå, à¥ -

«¨§ æ¨ï á¨áâ¥¬ â¨¯®¢®© ¨äà áâàãªâãàë ¨ â.¤. �à®¢¥¤¥® áà ¢¥¨¥ UNIX–¯®¤®¡ëå ®¯¥à æ¨®ëå á¨áâ¥¬ ¨ DOS ª ª

áà¥¤, ¢ ª®â®àëå à¥ «¨§ã¥âáï ¯à®£à ¬¬®¥ ®¡¥á¯¥ç¥¨¥ á¨áâ¥¬ á¡®à  ¤ ëå. �¯¨áë¢ ¥âáï ¨äà áâàãªâãà , ¯à¥¤®áâ ¢«ï-

¥¬ ï á¨áâ¥¬®© qdpb, ¯®§¢®«ïîé ï à¥ «¨§®¢ë¢ âì ¬®¤ã«ìë¥ à á¯à¥¤¥«¥ë¥ á¨áâ¥¬ë á¡®à , âà á¯®àâ¨à®¢ª¨, ®¡à ¡®âª¨

¨ ¯à¥¤áâ ¢«¥¨ï ¤ ëå ¤«ï à §®®¡à §ëå ï¤¥à®–ä¨§¨ç¥áª¨å ãáâ ®¢®ª á í«¥ªâà®ë¬ áê¥¬®¬ ¤ ëå. �§«®¦¥ë ¥-

ª®â®àë¥ ¯à¨¬¥ï¢è¨¥áï ¢ � ¡®à â®à¨¨ ¢ëá®ª¨å í¥à£¨© (���) �¡ê¥¤¨¥®£® ¨áâ¨âãâ  ï¤¥àëå ¨áá«¥¤®¢ ¨© (����,

£.�ã¡ ) áå¥¬ë à¥ «¨§ æ¨¨   ®á®¢¥ ¨äà áâàãªâãàë qdpb á¨áâ¥¬ á¡®à  ¤ ëå â ª¨å ãáâ ®¢®ª. �à âª® ¯à¥¤áâ ¢«¥

¢ à¨ â ¤ «ì¥©è¥£® à §¢¨â¨ï ¨äà áâàãªâãàë á¡®à  ¤ ëå – á¨áâ¥¬  ngdp.

�������� �����: ª®¬¯ìîâ¥à, �����, ¯à®£à ¬¬®¥ ®¡¥á¯¥ç¥¨¥, ®¯¥à æ¨® ï á¨áâ¥¬ , á¡®à ¤ ëå.

�  áâ®ïé¥¥ ¢à¥¬ï ¬®£¨¥ ï¤¥à®–ä¨§¨ç¥áª¨¥ íªá¯¥à¨¬¥âë áâ ¢¨âáï á ¯®¬®éìî íªá¯¥à¨¬¥â «ìëå

ãáâ ®¢®ª, ¨¬¥îé¨å í«¥ªâà®ë© áê¥¬ ¤ ëå, â® ¥áâì à ¡®â îé¨å ¢ â ª  §ë¢ ¥¬®¬ ®« ©®¢®¬ à¥¦¨¬¥

(“¢ «¨¨î” á ���). �¯¯ à âë¥ ¨ ¯à®£à ¬¬ë¥ áà¥¤áâ¢  ¤«ï ®¡¥á¯¥ç¥¨ï â ª®£® à¥¦¨¬  à ¡®âë á®áâ ¢«ïîâ

á¨áâ¥¬ã á¡®à  ¤ ëå, ª®â®à ï, â ª¨¬ ®¡à §®¬, ï¢«ï¥âáï ¢ ¦®© á®áâ ¢®© ç áâìî ¬®£®ª  «ì®© íªá¯¥à¨-

¬¥â «ì®© ãáâ ®¢ª¨, á®áâ®ïé¥© ¨§ ¡®«ìè®£® ç¨á«  ¤¥â¥ªâ®à®¢. �  ¯¯ à âë¬ áà¥¤áâ¢ ¬ ®â®áïâáï:

– ®æ¨äà®¢ë¢ îé ï á¨£ «ë ¤¥â¥ªâ®à®¢ í«¥ªâà®¨ª , ç áâ® ¢ë¯®«¥ ï ¢ ®¤®¬ ¨§ ¬ £¨áâà «ì®–¬®¤ã«ìëå

áâ ¤ àâ®¢;

– ª®¬¯ìîâ¥à, ¯à¨¨¬ îé¨© ¤ ë¥;

– ¨â¥àä¥©á, á®¯àï£ îé¨© ¯¥à¢ãî á® ¢â®àë¬.

� ª ç¥áâ¢¥ ¬ £¨áâà «ì®–¬®¤ã«ì®£® áâ ¤ àâ  ¢á¥ ¥é¥ à á¯à®áâà ¥ �����, ª®¬¯ìîâ¥à®¬ ç áâ® ï¢«ï-

¥âáï â ª  §ë¢ ¥¬ë© ¯¥àá® «ìë©, á®¯àï£ îé¨¬ ¨â¥àä¥©á®¬ ï¢«ï¥âáï ¯ à  ª®âà®««¥à ªà¥©â  /  ¤ ¯â¥à

è¨ë à áè¨à¥¨ï ª®¬¯ìîâ¥à  (á®¥¤¨¥ë¥ ¥ª®© «¨¨¥© ¤¢ãáâ®à®¥© ¯¥à¥¤ ç¨ ¤ ëå). � ¯à®£à ¬¬-

ë¬ áà¥¤áâ¢ ¬ ®â®áïâáï ¬¨ªà®¯à®£à ¬¬ë (firmware) í«¥ªâà®¨ª¨ ¨ ¯à®£à ¬¬®¥ ®¡¥á¯¥ç¥¨¥ (��, software)
ª®¬¯ìîâ¥à . �®á«¥¤¥¥ ¢ ¤ ®© à ¡®â¥ ¬ë ¨ ¡ã¤¥¬ ¯®¨¬ âì (¢ ã§ª®¬ á¬ëá«¥) ¯®¤ á¨áâ¥¬®© á¡®à  ¤ -

ëå (Data AcQuisition, DAQ). �á®¢®© ª®¬¯ìîâ¥à®£® �� ï¢«ï¥âáï ®¯¥à æ¨® ï á¨áâ¥¬  (Operating System,

OS),  ¤¥ª¢ âë© ¢ë¡®à ª®â®à®© ¬®¦¥â áãé¥áâ¢¥® ã¯à®áâ¨âì à §à ¡®âªã, à¥ «¨§ æ¨î, á®¯à®¢®¦¤¥¨¥ ¨ ¨á-

¯®«ì§®¢ ¨¥ ®áâ «ì®£® �� á¨áâ¥¬ë DAQ, ¢ â® ¢à¥¬ï ª ª ¥ ¤¥ª¢ âë© – áãé¥áâ¢¥® ãá«®¦¨âì â ª®¢ë¥

¨«¨ á¤¥« âì ¨å ¥¢®§¬®¦ë¬¨. �à£ã¬¥â æ¨ï ¢ë¡®à  ¢ ¯®«ì§ã UNIX–¯®¤®¡®© OS ¯à®¢®¤¨âáï ¢ ¤ ®©

à ¡®â¥. � «¥¥ ¢ à ¡®â¥ ¨§« £ îâáï ®á®¢ë¥ ¨¤¥¨ ¨ ¯à¨æ¨¯ë, ¨á¯¨à¨à®¢ ë¥ UNIX ¨ ¯®«®¦¥ë¥ ¢

®á®¢ã á¨áâ¥¬ë qdpb (Data Processing with Branchpoints, (á¨áâ¥¬ ) ®¡à ¡®âª¨ ¤ ëå á â®çª ¬¨ ¢¥â¢«¥¨ï).
� ç áâ®áâ¨, íâ® ¬®¤ã«ìë© ¯à¨æ¨¯ ¯®áâà®¥¨ï, ¯®§¢®«ïîé¨© ®¤®¢à¥¬¥® ¨á¯®«ïâì ¬®£¨¥ í«¥¬¥âë

á¨áâ¥¬ë, ¢ â®¬ ç¨á«¥,   à §«¨çëå ¯à®æ¥áá®à å ¨ ª®¬¯ìîâ¥à å. �àã£®© ®á®¡¥®áâìî ï¢«ï¥âáï à á¯à®áâà -

¥¨¥ ¨ä®à¬ æ¨¨, ®ä®à¬«¥®© ¢ ¥ª¨¥ ¯ ª¥âë, ¬¥¦¤ã à §«¨çë¬¨ ¯à®£à ¬¬ë¬¨ ¬®¤ã«ï¬¨ ¯®áà¥¤áâ¢®¬

¯®â®ª®¢,   ¥ ä ©«®¢, çâ® ¯®§¢®«ï¥â, ¢ ç áâ®áâ¨, ¨§¡¥¦ âì ¯à®¬¥¦ãâ®ç®£® åà ¥¨ï ¤ ëå   ¦¥áâª®¬

¤¨áª¥ ¢ å®¤¥ ¨å ¯à®å®¦¤¥¨ï ç¥à¥§ í«¥¬¥âë á¨áâ¥¬ë. �¨áâ¥¬  qdpb ¯à¥¤®áâ ¢«ï¥â ¨äà áâàãªâãàã (frame-

work) ¤«ï ¯®áâà®¥¨ï ¬®¤ã«ìëå à á¯à¥¤¥«¥ëå á¨áâ¥¬ á¡®à , âà á¯®àâ¨à®¢ª¨, ®¡à ¡®âª¨ ¨ ¯à¥¤áâ ¢«¥¨ï

¤ ëå ª®ªà¥âëå ãáâ ®¢®ª, ï¢«ïï á®¡®© á¢®¥£® à®¤  ª®áâàãªâ®à á  ¡®à®¬ â¨¯®¢ëå ¤¥â «¥©. � «ì¥©-

è¨¬ à §¢¨â¨¥¬ ¨äà áâàãªâãàëå á¨áâ¥¬ DAQ ï¢«ï¥âáï ngdp (NetGraph Data Processing, (á¨áâ¥¬ ) ®¡à ¡®âª¨

¤ ëå   ®á®¢¥ ¯à®£à ¬¬®£® ¯ ª¥â  netgraph),  å®¤ïé ïáï ¢ áâ ¤¨¨ à §à ¡®âª¨, ª®â®à ï ¯®§¢®«¨â ¬¨¨-

¬¨§¨à®¢ âì ª®¯¨à®¢ ¨¥ ¤ ëå ¢ ®¯¥à â¨¢®© ¯ ¬ïâ¨ ¨ ¨§¡¥¦ âì ¯à¨ã¤¨â¥«ì®£® ¯« ¨à®¢ ¨ï ªà¨â¨çëå

ç áâ¥© ª®¤ . �¥ªãé¥¥ á®áâ®ï¨¥ ¢¯¥à¢ë¥ ªà âª® ®¯¨á ® ¢ ¤ ®© à ¡®â¥. � «¥¥ ¢ à ¡®â¥ à áá¬®âà¥ë ¤¥-
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â «¨ à¥ «¨§ æ¨¨ á¨áâ¥¬ë qdpb ¨ ¥áª®«ìª¨å ãá¯¥è® íªá¯«ã â¨àã¥¬ëå DAQ á¨áâ¥¬ ¤«ï ï¤¥à®–ä¨§¨ç¥áª¨å

ãáâ ®¢®ª ¢ � ¡®à â®à¨¨ ¢ëá®ª¨å í¥à£¨© ����   ¥¥ ®á®¢¥: ����� á ç¨á«®¬ ª  «®¢ áç¨âë¢ ¨ï ¤®

∼ 200, ����, ¬®£®ç¨á«¥ë¥ ¢ à¨ âë ¯®«ïà¨¬¥âà®¢. �¥«ìî ¤ ®© à ¡®âë ï¢«ï¥âáï ¨§«®¦¥¨¥ ¢§£«ï¤®¢

 ¢â®à®¢   ¯à¨æ¨¯ë ¯®áâà®¥¨ï á®¢à¥¬¥ëå á¨áâ¥¬ á¡®à  ¤ ëå ¤«ï ¬®£®ª  «ìëå ï¤¥à®–ä¨§¨ç¥áª¨å

ãáâ ®¢®ª, áä®à¬¨à®¢ ëå   ®á®¢¥ ®¯ëâ  â ª®£® ¯®áâà®¥¨ï ¢ ��� ����.

�£®¢®à¨¬áï â ª¦¥, çâ® ¢ â¥ªáâ¥ ¤ ®© à ¡®âë ¨¬¥  ä ©«®¢ ¨ ¯ ª¥â®¢ �� ¢ë¤¥«ïîâáï ªãàá¨¢®¬, ª®-

áâàãªæ¨¨ ï§ëª  C ¨ ¢®á¯à®¨§¢®¤¨¬ë¥ “ª ª ¥áâì” «¨â¥à «ë – èà¨äâ®¬ ¯¨èãé¥© ¬ è¨ª¨, âà¥¡ãîé¨¥ ¯®¤-

áâ ®¢ª¨  ªâã «ì®£® § ç¥¨ï ¨¬¥  § ª«îç îâáï ¢ ã£«®¢ë¥ áª®¡ª¨: <event_type>. �áë«ª¨   online–

¤®ªã¬¥â æ¨î ¢ â ª  §ë¢ ¥¬®© á¨áâ¥¬¥ manual pages  ¡à ë á«¥¤ãîé¨¬ ®¡à §®¬: cat(1). �â  ®¡é¥¯à¨ï-

â ï ä®à¬  § ¯¨á¨ ¨¬¥¨ ¥ª®© ¯à®£à ¬¬ë ¨«¨ ¤àã£®© áãé®áâ¨ OS ®§ ç ¥â, çâ® ¤®ªã¬¥â æ¨ï ¤«ï ¤ ®©

áãé®áâ¨  å®¤¨âáï ¢ à §¤¥«¥ 1 (“�à®£à ¬¬ë ¨ ª®¬ ¤ë ª®¬ ¤®£® ¨â¥àä¥©á  ¯®«ì§®¢ â¥«ï”) ¯®¤ ¨¬¥¥¬

cat , â® ¥áâì ¯à®á¬®âà¥âì íâã ¤®ªã¬¥â æ¨î ¬®¦® ª®¬ ¤®© “man 1 cat” .

DOS � UNIX ��� ����� ���������� ����������� ������� DAQ

�à âª® ¯à®á«¥¤¨¬ í¢®«îæ¨î  ¯¯ à âëå áà¥¤áâ¢ (hardware) â ª  §ë¢ ¥¬ëå ¯¥àá® «ìëå ª®¬¯ìîâ¥à®¢

(Personal Computer, PC), OS ¤«ï ¨å,   â ª¦¥ ¢§£«ï¤®¢ ¨å ¯®«ì§®¢ â¥«ï. �®–¢¨¤¨¬®¬ã, ¯¥à¢®© ¬ áá®¢®©

 àå¨â¥ªâãà®© (â® ¥áâì à¥ «¨§ æ¨¥© ¥ª®£®  ¡®à   ¯¯ à âëå áà¥¤áâ¢) PC ¡ë«  IBM PC   16–à §àï¤®¬

¯à®æ¥áá®à¥ i8086,   â ª¦¥ ¯®á«¥¤®¢ ¢è¨¥ ¥¥ ãá®¢¥àè¥áâ¢®¢ ¨ï   ¯à®æ¥áá®à å ¤® i80386 (¨«¨ ¯à®áâ® i386).
�¥à¢®© ¬ áá®¢®© OS ¯®¤ íâã (á®¡áâ¢¥® PC)  àå¨â¥ªâãàã ¡ë«  ¤¨áª®¢ ï ®¯¥à æ¨® ï á¨áâ¥¬  (Disk Oper-

ating System, DOS). DOS ¯® áãâ¨ ¯à¥¢à é «  ª®¬¯ìîâ¥à ¢ ¡®«ìè®© ¯à®£à ¬¬¨àã¥¬ë© ª «ìªã«ïâ®à á ¥ª¨¬¨

£à ä¨ç¥áª¨¬¨ áà¥¤áâ¢ ¬¨,  ª®¯¨â¥«¥¬   £¨¡ª¨å (Floppy) ¨ ¦¥áâª¨å (Hard) ¤¨áª å (Disk Drive) – FDD

¨ HDD,  ¯¯ à âë¬¨ áà¥¤áâ¢ ¬¨ ¢¢®¤  (ª« ¢¨ âãà ) ¨ ¢ë¢®¤  (¬®¨â®à, ¯à¨â¥à). “� «ìªã«ïâ®à” ¯®â®¬ã,

çâ®, £àã¡® £®¢®àï, ¯®¤¤¥à¦¨¢ «®áì ®¤®¢à¥¬¥®¥ ¢ë¯®«¥¨¥ «¨èì ®¤®© ¯à®£à ¬¬ë, ª®â®à ï ¯®íâ®¬ã ¢ëã-

¦¤¥® ®¡¬¥¨¢ « áì ¤ ë¬¨ â®«ìª® á ä ©« ¬¨, à á¯®«®¦¥ë¬¨   FDD ¨ HDD,   â ª¦¥ á ä ©« ¬¨ ¯®àâ®¢

¢ë¢®¤  COM1, COM2, LPT1, ... �®¥ç®, ¬ë ¥áª®«ìª® ã¯à®é ¥¬, â.ª. ¯à®æ¥áá®à i8086 á«®¦¥¥ (ª ª ¯à ¢¨«®,

8–à §àï¤®£®) ª «ìªã«ïâ®à®£® ¨ ã¦¥ à¥ «¨§ã¥â  ¯¯ à âë¥ ¯à¥àë¢ ¨ï (Interrupt ReQuest, IRQ), ª®â®àë¥ ¯®-

§¢®«ïîâ ¯¥à¥ª«îç âìáï á ¨á¯®«¥¨ï ¥¤¨áâ¢¥®© ¯®«ì§®¢ â¥«ìáª®© ¯à®£à ¬¬ë   ¨á¯®«¥¨¥ ¤àã£¨å ç áâ¥©

ª®¤  –  ¯à¨¬¥à, ¤à ©¢¥à®¢  ¯¯ à âãàë ¨«¨ à¥§¨¤¥âëå ¯à®£à ¬¬, ¨ § â¥¬ ¢®§¢à é âìáï ®¡à â®.

�®¦® áç¨â âì, çâ® ¨á¯®«ì§®¢ ¢è¨¥áï ¢ PC ¯à®æ¥áá®àë ¤® i386 ¨ ¥ ¯®§¢®«ï«¨ ¡®́«ìè¥£®, å®âï áãé¥-

áâ¢®¢ «¨ OS ¨ ¡®«¥¥ á«®¦ë¥, ç¥¬ DOS,  ¯à¨¬¥à, Xenix. �¥¬ ¥ ¬¥¥¥ ã¦¥ â®£¤  ¯®ï¢¨«¨áì ¨â¥àä¥©áë ª

¬ £¨áâà «ì®–¬®¤ã«ìë¬ áâ ¤ àâ ¬ ï¤¥à®© í«¥ªâà®¨ª¨ ( ¯à¨¬¥à, á ¬ë© ¨§¢¥áâë© ¨ ¤®¦¨¢è¨© ¤®  -

è¨å ¤¥© – ����� [1], VME ¨ â.¤.) á  ¤ ¯â¥à ¬¨ (“¯« â ¬¨ à áè¨à¥¨ï”) ¤«ï è¨ à áè¨à¥¨ï (expansion

bus) PC – á ç «  8–à §àï¤®© XT, § â¥¬ 16–à §àï¤®© ISA (à ¥¥  §ë¢ ¢è¥©áï AT), – ¯®§¢®«ï¢è¨¥  ¢â®¬ -

â¨§¨à®¢ âì á¡®à ®æ¨äà®¢ ëå ¤ ëå á ä¨§¨ç¥áª¨å ¤¥â¥ªâ®à®¢. � ª®©  ¤ ¯â¥à ¤®áâã¯¥ ¤«ï æ¥âà «ì®£®

¯à®æ¥áá®à  ¯® ®¯à¥¤¥«¥ë¬  ¤à¥á ¬ ¢ ¯à®áâà áâ¢¥ ¯ ¬ïâ¨ ¨/¨«¨ ¢¢®¤ /¢ë¢®¤ , çâ® ¯®§¢®«ï¥â ®¡¬¥¨-

¢ âìáï ¤ ë¬¨ ¬¥¦¤ã  ¤à¥á ¬¨  ¤ ¯â¥à , ®á®¢®© ¯ ¬ïâ¨ ¨ à¥£¨áâà ¬¨ ¯à®æ¥áá®à , â® ¥áâì ®áãé¥áâ¢¨âì â ª

 §ë¢ ¥¬ë© à¥¦¨¬ “¢ «¨¨î” (online) à ¡®âë ¢¥è¥© í«¥ªâà®¨ª¨ ä¨§¨ç¥áª¨å ¤¥â¥ªâ®à®¢ á ª®¬¯ìîâ¥à®¬.

�à¨æ¨¯¨ «ìë¬ è £®¬ ¢ à §¢¨â¨¨ PC áâ « ¯à®æ¥áá®à i386 (ªáâ â¨, ¯¥à¢ë© 32–à §àï¤ë© ¤«ï PC), ¢¯¥à-

¢ë¥ ¢ª«îç¨¢è¨© ¢ á¥¡ï áà¥¤áâ¢ , ¥®¡å®¤¨¬ë¥ (ª ª ¯®ª § «  ¯à ªâ¨ª , ¨ ¤®áâ â®çë¥) ¤«ï ¯®¤¤¥à¦ª¨ UNIX–

¯®¤®¡ëå OS. �®¤ ¯à ªâ¨ª®© ¨¬¥¥âáï ¢ ¢¨¤ã ¯¥à¥®á (“¯®àâ¨à®¢ ¨¥”, porting) ã¦¥ ¨¬¥¢è¨åáï ¤«ï ¡®«ìè¨å

ª®¬¯ìîâ¥à®¢ (mainframe) UNIX–¯®¤®¡ëå OS ( ¯à¨¬¥à, 386BSD �¨«ìï¬  �¦®«¨âæ  (William F. Jolitz)  

®á®¢¥ 4.3BSD ¨ SCO UnixWare ª®¬¯ ¨¨ Santa Cruz Operation, Inc.   ®á®¢¥ SysV) ¨«¨  ¯¨á ¨¥ ®¢ëå

( ¯à¨¬¥à, Linux �¨ãá  �®à¢ «ì¤á  (Linus Torvalds) ¯à®áâ®   ®á®¢¥ áâ ¤ àâ  POSIX [2]). � ç¨ ï á íâ®£®

¬®¬¥â  DOS á«¥¤ã¥â áç¨â âì  àå ¨§¬®¬, ¨¡® áà¥¤áâ¢  UNIX–¯®¤®¡ëå OS áãé¥áâ¢¥® ¡®£ ç¥ (¥ ¯à¥â¥¤ãï

  áª®«ìª®–¨¡ã¤ì ¨áç¥à¯ë¢ îéãî ¡¨¡«¨®£à ä¨î, á¬.,  ¯à¨¬¥à, [3–5]) ¨   â®â ¬®¬¥â ¡ë«¨ ¯à¨¬¥à®

  10 «¥â ¯à®à ¡®â ¥¥, ç¥¬ DOS, ¯®áª®«ìªã ¯¥à¢ë¥ ¢¥àá¨¨ UNIX ¯®ï¢¨«¨áì ¢ ª®æ¥ 1969 £., ¯¥à¢ë¥ ¢¥à-

á¨¨ DOS – ¢  ç «¥ 1980–å. �®«¥¥ â®£®, á«¥¤ã¥â § ¬¥â¨âì, çâ® á ¬ DOS – íâ® ãá¥ç¥ ï ¤® á¯®á®¡®áâ¥©

 àå¨â¥ªâãàë ¯¥à¢ëå PC UNIX–¯®¤®¡ ï OS. �â ª, ¢®§¬®¦® áâ «® ¨á¯®«ïâì ®¤®¢à¥¬¥® ¡®«¥¥ ®¤®©

¯à®£à ¬¬ë (¯à®æ¥áá ) – â ª  §ë¢ ¥¬ ï ¬®£®§ ¤ ç®áâì (multitasking), ¨ ª ª á«¥¤áâ¢¨¥¬ – ¬®£®¯®«ì§®¢ -

â¥«ìáª¨© à¥¦¨¬, â® ¥áâì ®¤®¢à¥¬¥ ï ¯®¤¤¥à¦ª  ¡®«¥¥ ®¤®£® á¥ á  ¯®«ì§®¢ â¥«ï. � ¬¥â¨¬, çâ® ¥ª®â®àë¥

 ¤áâà®©ª¨  ¤ DOS,  ¯à¨¬¥à, QuarterDeck Desqview ¨«¨ MS Windows 3.1, ¡ë«¨ áª®à¥¥ ¯¥à¥ª«îç â¥«ï¬¨

§ ¤ ç (task switcher), ç¥¬ à¥ «¨§ æ¨¥© á®¡áâ¢¥® multitasking’ , ¨¡® ¨««î§¨¨ ®¤®¢à¥¬¥®£® ¨á¯®«¥¨ï ¥

¡ë«® – ¯¥à¥ª«îç¥¨¥¬ § ¨¬ «áï á ¬ ¯®«ì§®¢ â¥«ì,   ¥ OS. �á«¥¤áâ¢¨¥ multitasking’  áâ « ¢®§¬®¦¥ ®¡¬¥

¤ ë¬¨ ¥¯®áà¥¤áâ¢¥® ¬¥¦¤ã à §«¨çë¬¨ ¯à®æ¥áá ¬¨, â® ¥áâì ¢ ¯ ¬ïâ¨, ¬¨ãï áãé¥áâ¢¥® ¡®«¥¥ ¬¥¤-

«¥ë¥ ¤¨áª¨. �à®¬¥ â®£®, ¯®¤¤¥à¦ª  ¯®áâ®ï® (  ¥ ®â á«ãç ï ª á«ãç î, ª ª ¯à¨â¥àë ¨ ¤ ¦¥ ¤¨áª¨ ¯®¤

DOS’®¬) ¤¥©áâ¢ãîé¥© ¯¥à¨ä¥à¨¨ ¯¥à¥áâ «  ¯à¥¯ïâáâ¢®¢ âì ¨á¯®«¥¨î á¥ á  ¯®«ì§®¢ â¥«ï. �®, § ¬¥â¨¬,

¥ ¯¥à¥áâ «  ª®ªãà¨à®¢ âì, ¨¡® ¬®£®¯à®æ¥áá®à®áâì    àå¨â¥ªâãà¥ i386 ¢®§¨ª«  ¯®§¤¥¥. OS UNIX –

íâ®  à¡¨âà â ª®© ª®ªãà¥æ¨¨ §  ¥¤¥«¨¬ë¥  ¯¯ à âë¥ áà¥¤áâ¢ . � ¦¥©è¨¬ ¯à¥¤áâ ¢¨â¥«¥¬ ¯®áâ®ï®

¤¥©áâ¢ãîé¥© ¯¥à¨ä¥à¨¨ ï¢«ïîâáï  ¤ ¯â¥àë ª®¬¯ìîâ¥àëå á¥â¥© (¤ «¥¥ – ¯à®áâ® á¥â¥©), ¢ ç áâ®áâ¨, Ethernet
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(á ¬ ï ¬ áá®¢ ï  ¯¯ à â ï à¥ «¨§ æ¨ï á¥â¨). �®â ¯®ç¥¬ã ¯®¤¤¥à¦ª  ¨å ¢ UNIX ¥áâ¥áâ¢¥ ,   ¢ DOS –

¬¥¤«¥  ¨ ¥ãª«î¦ , ¨¡® âà¥¡ã¥â æ¥«®£® ¡ãª¥â  à¥§¨¤¥âëå ¯à®£à ¬¬.

� ª¨¬ ®¡à §®¬, ¯®ï¢¨« áì ¢®§¬®¦®áâì ®¡¬¥  ¤ ë¬¨ ¬¥¦¤ã ¯à®æ¥áá ¬¨, ¨á¯®«ï¥¬ë¬¨   à §ëå

ª®¬¯ìîâ¥à å – ¤«ï ã¢¥«¨ç¥¨ï á®¢®ªã¯®© ¢ëç¨á«¨â¥«ì®© ¬®é®áâ¨ ¨«¨ ¤«ï ¯¥à¥¤ ç¨ ¨ä®à¬ æ¨¨   à á-

áâ®ï¨¥. �â® ¦¥ ª á ¥âáï ¨â¥àä¥©á  ¯®«ì§®¢ â¥«ï, â® ¯à¨æ¨¯¨ «ìëå à §«¨ç¨© ¬¥¦¤ã ¥¤¨áâ¢¥ë¬ á¥ -

á®¬ DOS ¨ ®¤¨¬ ¨§ ¬®£¨å á¥ á®¢ «î¡®© UNIX–¯®¤®¡®© OS ¯à ªâ¨ç¥áª¨ ¥â – ªà®¬¥ äã¤ ¬¥â «ì®©

¢®§¬®¦®áâ¨ § ¯ãáâ¨âì, ¯®¬¨¬® ®¤®£® á¢ï§ ®£® á â¥à¬¨ «®¬ ¯à®æ¥áá  (foreground process), ®¤®¢à¥¬¥®

¬®£¨å ä®́®¢ëå (background) ¯à®æ¥áá®¢. � §«¨ç¨ï ª®¬ ¤®£® ï§ëª  ®¡®«®çª¨ (ª®¬ ¤®£® ¨â¥à¯à¥â â®à ,

shell’ ) ¥ ¯à¨æ¨¯¨ «ìë ¨ ¤ ¦¥ ¥ áâ®«ì áãé¥áâ¢¥ë.

�àå¨â¥ªâãà  i386 (¤àã£®¥  §¢ ¨¥ – IA-32) ¤®áâ â®ç® ¤®«£® à §¢¨¢ « áì, ¯®á«¥  ¡®à  ¨áâàãªæ¨©

¯à®æ¥áá®à  i386 áãé¥áâ¢®¢ «¨ ª ª ¬¨¨¬ã¬: i486 (áî¤  ¦¥ AMD K5), i586 (Pentium, Pentium II, AMD K6),
i686 (Pentium Pro, Pentium III, Pentium 4, AMD K7). �  áâ®ïé¥¥ ¢à¥¬ï  àå¨â¥ªâãà  i386 ¯®áâ¥¯¥® ¢ë-

â¥áï¥âáï 64–à §àï¤®©  àå¨â¥ªâãà®© amd64 (¤àã£¨¥  §¢ ¨ï – EM64T, x86-64, IA-32e), ª ª®â®à®© ®â®áïâáï

ª ª AMD K8 Athlon 64, â ª ¨ Intel Pentium Dual–Core. �á¥ ®¨ ¯®ª  â¥¬ ¥ ¬¥¥¥ ¯®«®áâìî ¯®¤¤¥à¦¨-

¢ îâ  ¡®à ¨áâàãªæ¨©, ¤®áâ¨£ãâë©    àå¨â¥ªâãà¥ i386. “�®¤ ï” 64–à §àï¤ ï  àå¨â¥ªâãà  Intel, IA-64,

¯à¥¤áâ ¢«¥ ï Intel Ithanium, ¢  áâ®ïé¨© ¬®¬¥â ¥ ®â®á¨âáï ª ¬ áá®¢®¬ã á¥£¬¥âã àëª .

�®¥ç®, ¤®¯®«¨â¥«ìë¥ ¢®§¬®¦®áâ¨ âà¥¡ãîâ â ª¦¥ ¤®¯®«¨â¥«ìëå à áå®¤®¢. �® íâ® ¥  ª« ¤ë¥

à áå®¤ë   ¨á¯®«¥¨¥, ¡¥§ãá«®¢®, ¡®«¥¥ á«®¦®£® ª®¤  á ¬®£® ï¤à  OS, ª ª ¬®¦® ¯à¥¤¯®«®¦¨âì ¢ ¯¥à¢ãî

®ç¥à¥¤ì. �à ªâ¨ª  ¯®ª §ë¢ ¥â, çâ® â ª¨¥ à áå®¤ë å®âï ¨ ¢ëè¥ ¤«ï UNIX, ç¥¬ ¤«ï DOS, ® ¯à®£à¥áá¨àãîâ

¬¥¤«¥¥¥ ¯à®¨§¢®¤¨â¥«ì®áâ¨ ¯à®æ¥áá®à®¢ ¨,  ç¨ ï á i486, ¯à¥¥¡à¥¦¨¬ë. �á®¢®¥ ã¢¥«¨ç¥¨¥ à áå®¤®¢

¯à¨å®¤¨âáï ¥   “¢à¥¬ï ¨á¯®«¥¨ï” (runtime) ª®¤ ,     ¥£® á®§¤ ¨¥. �¬¥¥âáï «¨ ¢ ¢¨¤ã ãá«®¦¥¨¥ ¯à®-

£à ¬¬¨à®¢ ¨ï? � ¤ , ¨ ¥â. �à®£à ¬¬¨à®¢ ¨¥ ¯à®å®¤¨â ¥áª®«ìª® áâ ¤¨© – ¢ ç áâ®áâ¨, ¯à®¥ªâ¨à®¢ ¨¥

(¨«¨ ¤¨§ ©, design, â® ¥áâì à §à ¡®âª   àå¨â¥ªâãàë,  «£®à¨â¬®¢, ¨â¥àä¥©á®¢),   â ª¦¥ á®¡áâ¢¥® ª®¤¨à®¢ -

¨¥   ª ª®¬–«¨¡® ï§ëª¥. �®¤ DOS (¢ëã¦¤¥®!) ¯¨á « áì “¬®®«¨â ï” ¯à®£à ¬¬ , ª®â®à ï, à §à áâ ïáì,

ãá«®¦ï«  ª®¤¨à®¢ ¨¥, â.ª. ã¯¨à « áì ¢ ®£à ¨ç¥¨ï  ¤à¥á®£® ¯à®áâà áâ¢  DOS, âà¥¡®¢ «  ãå¨éà¥¨© ¯à¨

à ¡®â¥ á IRQ, ¨ â.¤. �®¤ UNIX ¦¥ ª®¤¨à®¢ ¨¥ ã¯à®é ¥âáï ¡« £®¤ àï ¡®£ âë¬ ¢®§¬®¦®áâï¬ OS, “¤¥« îé¥©

à ¡®âã §   á”. �®¤ DOS ¥¤¨ ï ¯à®£à ¬¬  “§ « ” ¢á¥ ®¡® ¢á¥¬ DAQ ¨ ¯®íâ®¬ã ¥ âà¥¡®¢ «  á¥àì¥§®£®

¤¨§ © . �®¤ UNIX (â®¦¥ ¢ëã¦¤¥®!) DAQ ¨§ ¯à®£à ¬¬ë áâ ®¢¨âáï á¨áâ¥¬®©, â® ¥áâì ãá«®¦ï¥âáï ª®-

æ¥¯æ¨ï DAQ ¨ ®á®¢ë¥ à áå®¤ë á¬¥é îâáï ¢ ®¡« áâì ¤¨§ © , ¯®áª®«ìªã ã¦® ¯¨á âì ª®¬¯«¥ªá ¯à®£à ¬¬.

�®íâ®¬ã ¢ ¬ ªá¨¬ «ì® ¯à®áâëå á«ãç ïå â¨¯  ®¤®ªà¥©â®£® áâ¥¤ , à ¡®â îé¥£® ¯® ®¯à®áã á ®¤¨¬ PC,

¬®¦¥â ¤ ¦¥ ¯®ª § âìáï, çâ® UNIX “¥ ®ªã¯ ¥âáï”. �® ¥®¡å®¤¨¬® ãç¨âë¢ âì â ª¦¥ á«¥¤ãîé¥¥: 1) DOS ¤ ¢®

¥ á®¯à®¢®¦¤ ¥âáï ¨ ª ª â ª®¢ ï ¥ ¯®¤¤¥à¦¨¢ ¥â á®¢à¥¬¥®£® hardware,   áâ àë© ¥¯à¥àë¢® ¢ëå®¤¨â ¨§

áâà®ï; 2) ¯à¨ ¬ «¥©è¥© ¯®¯ëâª¥ ãá«®¦¥¨ï –  ¯à¨¬¥à, ¯à®áâà áâ¢¥® à á¯à¥¤¥«¨âì á¨áâ¥¬ã DAQ (¤«ï

¯¥à¥¤ ç¨ ¤ ëå ¨/¨«¨ ¤«ï  à é¨¢ ¨ï ¢ëç¨á«¨â¥«ì®© ¬®é®áâ¨), ¯®§¢®«¨âì ã¤ «¥®¥ ã¯à ¢«¥¨¥ ¥î

¨/¨«¨ ¯à®á¬®âà à¥§ã«ìâ â®¢, ¤ ¦¥ ¯à®áâ® ¯¥à¥©â¨ ®â ®¯à®á  ª à ¡®â¥ ¯® IRQ – ¬ë ã¯¨à ¥¬áï ¢ ®£à ¨ç¥¨ï

DOS.

�à¨¢«¥ª â¥«ì®áâì UNIX–¯®¤®¡ëå OS § ª«îç ¥âáï ¥é¥ ¨ ¢  «¨ç¨¨ è¨à®ª®£® ¢ë¡®à  á¢®¡®¤® à á¯à®-

áâà ï¥¬ëå ¯® GNU Public ¨«¨ BSD «¨æ¥§¨ï¬ ¢¥àá¨©, çâ® áãé¥áâ¢¥®, ª®£¤  ¥®¡å®¤¨¬® ã¤¥«ïâì ¢¨¬ ¨¥

á®¡«î¤¥¨î  ¢â®àáª¨å ¨ â.¯. ¯à ¢, ¤  ¨ ¯à®áâ® íª®®¬¨â à¥áãàáë ¥¡®£ âëå ¨áá«¥¤®¢ â¥«ìáª¨å £àã¯¯. (�®§-

¬®¦®, «¨æ¥§¨® ï ¢¥àá¨ï DOS áâ®¨«  ¥¤®à®£®, ® ¢ ¬¨à¥ MS Windows ®áâ ¢ âìáï ¢ ¯à ¢®¢®¬ ¯®«¥ áâ -

®¢¨âáï ¢á¥ ¤®à®¦¥.) �®«¥¥ â®£®, § ç áâãî á¢®¡®¤® à á¯à®áâà ïîâáï â ª¦¥ ¨áå®¤ë¥ ¯à®£à ¬¬ë¥ â¥ªáâë

(source), çâ® ¥¬ «®¢ ¦® ¯à¨ à §à ¡®âª¥ �� ¢®®¡é¥ ¨ ¯à ªâ¨ç¥áª¨ ¥®¡å®¤¨¬® ¯à¨ à §à ¡®âª¥ í«¥¬¥â®¢

ï¤à  OS, ¯®áª®«ìªã ¬®¦¥â ¯® ¤®¡¨âìáï ¯®« ï ¯¥à¥ª®¬¯¨«ïæ¨ï ¯®á«¥¤¥£®. �¢®¡®¤ ï à á¯à®áâà ï¥¬®áâì

¢ ¢¨¤¥ sources á¯®á®¡áâ¢ã¥â â®¬ã, çâ® å®à®è® á¯à®¥ªâ¨à®¢ ë© ª®¤ ¡ã¤¥â ¤®«£® íªá¯«ã â¨à®¢ âìáï ¨ ¯à¨¬¥-

ïâìáï ¢®¢ì ¨ ¢®¢ì, à § ã¦ à áå®¤ë   ¥£® ¤¨§ © å®âì ¨ ¥¨§¡¥¦ë, ® ã¦¥ ¯®¥á¥ë. � ¤àã£®© áâ®à®ë,

á¢®¡®¤ë¥ sources ¥ ¯à¥¯ïâáâ¢ãîâ ¤ ¦¥ ª®¬¬¥àæ¨ «¨§ æ¨¨ ä¨ «ìëå ¯à®¤ãªâ®¢ á ¨å ¨á¯®«ì§®¢ ¨¥¬ ¯à¨

á®¡«î¤¥¨¨ ã¯®¬ïãâëå «¨æ¥§¨©.

�áâà®©áâ¢® UNIX â ª®¢®, çâ® ¤«ï ®¡¥á¯¥ç¥¨ï ¡¥á¯¥à¥¡®©®áâ¨ à ¡®âë OS ¢ æ¥«®¬ áãé¥áâ¢ãîâ ¯à¨¢¨«¥-

£¨à®¢ ë© ª®¤, ¢ë¯®«ïîé¨©áï ¢ ( ¯¯ à â® ®¡¥á¯¥ç¨¢ ¥¬®¬) ¯à¨¢¨«¥£¨à®¢ ®¬ à¥¦¨¬¥ (ª®â¥ªáâ ï¤à ,

kernel context), ¨ ¥¯à¨¢¨«¥£¨à®¢ ë©, â® ¥áâì ¢áïª¨© ¤àã£®© (¨á¯®«ï¥âáï ¢ ¥¯à¨¢¨«¥£¨à®¢ ®¬ à¥¦¨¬¥

– ¯®«ì§®¢ â¥«ìáª¨© ª®â¥ªáâ, ª®â¥ªáâ § ¤ ç¨, user context). � ¡®â âì ¥¯®áà¥¤áâ¢¥® á  ¯¯ à âë¬¨ áà¥¤-

áâ¢ ¬¨ ¬®¦¥â â®«ìª® ¯¥à¢ë©, â®£¤  ª ª ¢â®à®© – «¨èì ç¥à¥§ ¨â¥àä¥©á ¯¥à¢®£®, â® ¥áâì “¯à®á¨âì” ¯¥à¢ë©

“á¤¥« âì â®–â®”. �á¥ ¯à®æ¥ááë ¯®«ì§®¢ â¥«ìáª®£® á¥ á , ª ª ¢¨¤® ã¦¥ ¨§  §¢ ¨©, ¢ë¯®«ïîâáï ¢ ¥¯à¨-

¢¨«¥£¨à®¢ ®¬ ª®â¥ªáâ¥. � ç¨â, ¤«ï à ¡®âë á  ¤ ¯â¥à®¬ ����� ã¦¥ ¯®âà¥¡ã¥âáï ®â¤¥«ì ï ç áâì ª®¤ ,

â ª ¨«¨ ¨ ç¥ ¢áâà®¥ ï ¢ ï¤à® OS, ª®â®à®¥ ¢ ¯à®áâ¥©è¥¬ á«ãç ¥ ¥áâì ¬®®«¨âë© ä ©«, à §¬¥é ¥¬ë© ¢

¯ ¬ïâ¨ ¨ ¨á¯®«ï¥¬ë© ¯à¨ áâ àâ¥ OS ¢® ¢à¥¬ï § £àã§ª¨ (boot sequence) ª®¬¯ìîâ¥à . �áâà ¨¢ ¨¥ ¢ â ª®¥

ï¤à® ®§ ç ¥â á®¢¬¥áâ®¥ «¨ª®¢ ¨¥ (linkage, ®® ¦¥ – à¥¤ ªâ¨à®¢ ¨¥ á¢ï§¥©, link editing, ¨«¨ ª®¬¯®®¢ª )
 è¥£® ª®¤  á ®áâ «ìë¬ ï¤à®¬,   § â¥¬ ¯¥à¥§ £àã§ª  OS ã¦¥ á ®¢ë¬ ï¤à®¬. �â® ¥¡ëáâà ï ¯à®æ¥¤ãà  ¨
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¢ë§ë¢ «  ¡ë ¨§¢¥áâë¥ ¥ã¤®¡áâ¢  ¤«ï à §à ¡®âç¨ª , ® á®¢à¥¬¥ë¥ ï¤à  ¨¬¥îâ ¬®¤ã«ìë© å à ªâ¥à, â®

¥áâì â ª ¨«¨ ¨ ç¥ ¯®§¢®«ïîâ ã¦¥ ¢ å®¤¥ ®¡ëç®© à ¡®âë OS § £àã¦ âì ¨ ¢ë£àã¦ âì á¯¥æ¨ «ìë¬ ®¡à §®¬

áª®¬¯¨«¨à®¢ ë¥ ¨ á«¨ª®¢ ë¥ ¯à®£à ¬¬ë – ¬®¤ã«¨ ï¤à  (¯® ®¤®© ¨§ â¥à¬¨®«®£¨© – KLD–¬®¤ã«¨, ®â

Kernel Link eDiting).
�à®¬¥ â®£®,  ¤à¥áë¥ ¯à®áâà áâ¢  ®â¤¥«ìëå ¯à®æ¥áá®¢ ¤«ï â¥å ¦¥ æ¥«¥© ¡¥á¯¥à¥¡®©®áâ¨ ¨ ¡¥§®¯ á-

®áâ¨ ¨§®«¨à®¢ ë ¤àã£ ®â ¤àã£  ¨ ¬®£ãâ ¢§ ¨¬®¤¥©áâ¢®¢ âì (á¨åà®¨§¨à®¢ âìáï, ®¡¬¥¨¢ âìáï ¤ ë¬¨, ¨

â.¯.) â®«ìª® ç¥à¥§ ®¯à¥¤¥«¥ë¥ ¨â¥àä¥©áë ¬¥¦§ ¤ ç®£® ¢§ ¨¬®¤¥©áâ¢¨ï (InterProcess Communication, IPC).
�¥à¬¨ IPC ¬®¦¥â ã¯®âà¥¡«ïâìáï â ª¦¥ ¢ ã§ª®¬ á¬ëá«¥, ®§ ç ï «¨èì âà¨ ¬¥å ¨§¬ , ¯à¨è¥¤è¨¥ ¨§ SysV –

à §¤¥«ï¥¬ãî ¯ ¬ïâì (shared memory), ®ç¥à¥¤¨ á®®¡é¥¨© (message queue) ¨ á¥¬ ä®àë (semaphore). �¤¨¬

¨å á ¬ëå ã¯®âà¥¡¨â¥«ìëå ¨â¥àä¥©á®¢ ¬¥¦§ ¤ ç®£® ¢§ ¨¬®¤¥©áâ¢¨ï ï¢«ï¥âáï ¯®â®ª (stream, ¥ ¯ãâ âì á®

STREAMS – áâ¨«ì ¢§ ¨¬®¤¥©áâ¢¨ï (¨  ¯¨á ¨ï) KLD, ¢ ®á®¢®¬ à¥ «¨§ãîé¨å á¥â¥¢ë¥ ¯à®â®ª®«ë). � ª,

ª ¦¤®¬ã ¯à®æ¥ááã ¯à¥¤®áâ ¢«ï¥âáï ¯®â®ª áâ ¤ àâ®£® ¢¢®¤  (stdin) ¨ ¤¢  ¯®â®ª  ¢ë¢®¤  – áâ ¤ àâë© (std-

out) ¨ ®è¨¡®ª (stderr). �à®æ¥áá ¬®¦¥â ¤®¯®«¨â¥«ì® ®âªàëâì ¤àã£¨¥ ¯®â®ª¨ (¨ ¤ ¦¥ ¯¥à¥ § ç¨âì   ¨å

áâ ¤ àâë¥), § ªàëâì áâ ¤ àâë¥, «¨¡® ¯à®áâ® ¢®á¯®«ì§®¢ âìáï â¥¬¨, çâ® ¯à¥¤®áâ ¢¨«¨ ¥¬ã ¯à¨ § ¯ãáª¥

“¢¥è¨¥ á¨«ë”, â® ¥áâì shell. � ç áâ®áâ¨, stdout ®¤®£® ¯à®æ¥áá  ¬®¦¥â ¡ëâì  ¯à ¢«¥ ¢ stdin ¤àã£®£® ¯à®-

æ¥áá , ®¡à §ãï â ª  §ë¢ ¥¬ë© ª®¢¥©¥à (unnamed pipe) ¯¥à¥¤ ç¨ ¤ ëå ¤«ï ¨å ¯®á«¥¤®¢ â¥«ì®© ®¡à ¡®âª¨

¢ãâà¨ ¯à®æ¥áá®¢. �®§¬®¦®, ¯à®æ¥áá®¢ ¢ ª®¢¥©¥à¥ ¡ã¤¥â ¨ ¡®«¥¥ ¤¢ãå. � ª®© ¯®¤å®¤ áãé¥áâ¢¥® ®¡«¥£-

ç ¥â ¯à®£à ¬¬¨à®¢ ¨¥ ¯à®æ¥áá  (å®âï ¬®¦¥â ãá«®¦¨âì ª®¬ ¤ãî áâà®ªã ¤«ï ¥£® § ¯ãáª ). � ç áâ®áâ¨,

¬®¦® ¯®à®¤¨âì ¯®â®ª ¨§ ¥ª®£® (®¡ëç®£®, regular) ä ©« (®¢) – íâ¨¬ § ¨¬ ¥âáï â ª®¥ áâ ¤ àâ®¥ áà¥¤áâ¢®

OS, ª ª cat(1) – ¨/¨«¨ “á«¨âì” â ª®© ¯®â®ª ¢ ä ©« (íâ® ¤¥« ¥âáï ¯®áà¥¤áâ¢®¬ á¨¬¢®«®¢ ¯¥à¥ ¯à ¢«¥¨©

shell’ ). �à®¬¥ â®£®, ¬®¦® ®áâ ¢¨âì à ¡®âã ¯® ¯®¨áªã ¨¬¥ ä ©«®¢ shell’ã, ¢®á¯®«ì§®¢ ¢è¨áì ¥£® á¨¬¢®« ¬¨

¯®¤áâ ®¢ª¨ (wildcards) “?” ¨ “*”.

�áâ¥áâ¢¥®, çâ® ª®£¤  ¯à®æ¥áá®¢ áâ ®¢¨âáï ¡®«¥¥ ®¤®£®, ¯®¤å®¤ ª ¨å  ¯¨á ¨î ¬¥ï¥âáï – ã¦®

ãç¨âë¢ âì ¥®¡å®¤¨¬®áâì ¨å á¨åà®¨§ æ¨¨ ¤àã£ á ¤àã£®¬ ¨ á ¤®áâã¯®¬ ª ¥¤¥«¨¬ë¬ à¥áãàá ¬ (¢ â®¬ ç¨á«¥

– æ¥âà «ì®¬ã ¯à®æ¥áá®àã, Central Processor Unit, CPU). �ã¤ ¬¥â «ìë¬ ¯®ïâ¨¥¬ áâ ®¢¨âáï “á®” ¯à®-

æ¥áá  – á®áâ®ï¨¥, ¢ ª®â®à®¬ á«¥¤ã¥â ®¦¨¤ âì à¥áãàá®¢ «¨¡® £®â®¢®áâ¨ ¯ àâ¥àáª®£® ¯à®æ¥áá . �.ª. ¢ «î¡®©

ª®ªà¥âë© ¬®¬¥â áª®à¥¥ ¢á¥£® áãé¥áâ¢ã¥â ¥é¥ ªâ®–â®, £®â®¢ë© ª ¨á¯®«¥¨î, ¯à®æ¥ááã á«¥¤ã¥â ¯à¥¤¯à¨-

¨¬ âì á¯¥æ¨ «ìë¥ ¤¥©áâ¢¨ï, ¯à¥¤®áâ ¢«ï¥¬ë¥ OS UNIX ( ¯à¨¬¥à, ¢ë§®¢ äãªæ¨¨ á¥¬¥©áâ¢  sleep(3) ¨«¨

á¨áâ¥¬®£® ¢ë§®¢  select(2)), ¢ ¬¥áâ å ®¦¨¤ ¨ï,   ¥ ¨á¯®«ïâì,  ¯à¨¬¥à, ¤®«£¨© ¯ãáâ®© æ¨ª«. �® áã

¢¥¤ãâ â ª¦¥ ¬®£¨¥ äãªæ¨¨ ¨ á¨áâ¥¬ë¥ ¢ë§®¢ë, á¢ï§ ë¥ á ¯à¥¤®áâ ¢«¥¨¥¬ à¥áãàá®¢,  ¯à¨¬¥à, write(2)
¨ read(2).

��������� ����������� ������� DAQ
� «¥¥  á ¨â¥à¥áã¥â ¡®«¥¥ ¯«®¤®â¢®à ï ¤«ï ¯®áâà®¥¨ï DAQ ¨¤¥ï – ¨áª«îç¨âì ¯à®¬¥¦ãâ®çë¥ ä ©«ë

  HDD. � ¨¤¥ «¥ ¬ë ¤®«¦ë § ¯¨áë¢ âì «¨èì ¡®«¥¥ ¨«¨ ¬¥¥¥ ª®¥çë¥ à¥§ã«ìâ âë ¨ ¢ ª®¥ç®¥ ¬¥áâ®¯®«®-

¦¥¨¥ – ¥ § ¡ë¢ ¥¬, çâ® ¤¨áª®¢ë¥ ®¯¥à æ¨¨ § ¯¨á¨/çâ¥¨ï áãé¥áâ¢¥® ¬¥¤«¥¥¥ ®¯¥à æ¨© § ¯¨á¨/çâ¥¨ï

¯ ¬ïâ¨! �â® ¬®¦® á¤¥« âì, ¨á¯®«ì§ãï â¥ ¨«¨ ¨ë¥ ä®à¬ë ¯®â®ª®¢ ¢ UNIX, ¥ à §¬¥é îé¨¥ ¤ ë¥ (å®âï

¡ë ¢à¥¬¥®)   HDD – ¯®¬¨¬® ã¯®¬ïãâ®£® (unnamed) pipe íâ® ¨¬¥®¢ ë© ª®¢¥©¥à (named pipe, ® ¦¥

“First Input – First Output”, FIFO) ¨ á®ª¥â (socket). �®â®ª¨ ¥áâ¥áâ¢¥ë¬ ®¡à §®¬ ¯®§¢®«ïîâ á¨åà®¨§¨à®-

¢ âì ¯ àâ¥àáª¨¥ ¯à®æ¥ááë, â.ª. äãªæ¨¨ ¤®áâã¯  ª ¯®â®ª ¬ ¯®£àã¦ îâ ¯à®æ¥áá ¢ á®, ¥á«¨ ¢ ¤ ë© ¬®¬¥â

¤ ë¥ ®âáãâáâ¢ãîâ, ¨ ¯à®¡ã¦¤ îâ ¥£® áà §ã ¦¥ ¯® ¯®ï¢«¥¨¨ â ª®¢ëå. �¡ëçë© ä ©« ¨¬¥¥â ¯® áà ¢¥-

¨î á ¯®â®ª ¬¨ «¨èì ®¤® ¯à¥¨¬ãé¥áâ¢® – ¯à®¨§¢®«ìë© ¤®áâã¯ (direct access) ¢¬¥áâ® ¯®á«¥¤®¢ â¥«ì®£®

(sequential). �¡à â®© ¥£® áâ®à®®© ï¢«ï¥âáï ¡®«¥¥ ¢ ¦ë© ¤«ï  á ¥¤®áâ â®ª – ¬¥å ¨§¬ á¨åà®¨§ æ¨¨

¯à®æ¥áá  á ¯®áâã¯«¥¨¥¬ ¤ ëå select(2) ¡¥á¯®«¥§¥ á ®¡ëçë¬¨ ¤®¯¨áë¢ ¥¬ë¬¨ ¢ ª®¥æ ä ©« ¬¨ – ®

¢á¥£¤  ¬£®¢¥® ¢ë¤ ¥â ãá¯¥èë© ª®¤ § ¢¥àè¥¨ï. �à¥¨¬ãé¥áâ¢® ¯àï¬®£® ¤®áâã¯  ¥ áâ®«ì áãé¥áâ¢¥® ¤«ï

DAQ, ¢ «î¡®¬ á«ãç ¥ ¯®à®¦¤ îé¥© ¤ ë¥ ¯®àæ¨ï¬¨ – á®¡ëâ¨ï¬¨ (event), ¨¬¥îé¨¬¨ ¢ ª ¦¤®¬ á«ãç ¥ ¨§-

¢¥áâãî ¤«¨ã. �ã¤¥¬ áç¨â âì á®¡ëâ¨¥¬ ¨ä®à¬ æ¨î, «®£¨ç¥áª¨ á£àã¯¯¨à®¢ ãî ¯® ª ª¨¬–«¨¡® ¯à¨ç¨ ¬,

 ¯à¨¬¥à, ¯®«ãç¥ãî ¢ à¥§ã«ìâ â¥ ®¡à ¡®âª¨ ®¤®£® ¯à¥àë¢ ¨ï ®â �����. �®¡ëâ¨ï ¬ë ¡ã¤¥¬ ¢ëç¨âë¢ âì

¯®á«¥¤®¢ â¥«ì® (event by event) ¨§ ¯®â®ª  ¢ ¯ ¬ïâì ¯à®æ¥áá . �«ï ã¤®¡áâ¢  ®¡à é¥¨ï á ª ¦¤ë¬ á®¡ëâ¨¥¬

¯à¥¤¯®è«¥¬ ¥¬ã § £®«®¢®ª (header) ä¨ªá¨à®¢ ®© ¤«¨ë ¨  §®¢¥¬ â ªãî á¡®àªã ¯ ª¥â®¬ (packet, á¬. â ª¦¥

packet(5)). � £®«®¢®ª ¯ãáâì á®¤¥à¦¨â å®âï ¡ë ¯®«ãî ¤«¨ã ¯ ª¥â , ¤ âã ¨ ¢à¥¬ï á®§¤ ¨ï ¥£® á â®ç®-

áâìî ¤® ¬¨ªà®á¥ªã¤, â¨¯ á®¡ëâ¨ï, ¯®àï¤ª®¢ë© ®¬¥à, ª®âà®«ìãî áã¬¬ã (Cyclic Redundance Code, CRC),
  â ª¦¥ ¨¤¥â¨ä¨ª æ¨®ãî áâà®ªã, ¨á¯®«ì§ã¥¬ãî ¤«ï ª®âà®«ï ¯à ¢¨«ì®áâ¨ à §¡¨¢ª¨ ¯®â®ª    ¯ ª¥âë,

®áãé¥áâ¢«ï¥¬®© ¯® ¤«¨ ¬ ¯ ª¥â®¢. �¥«¨ç¨  â¨¯  å à ªâ¥à¨§ã¥â á¬ëá« á®¤¥à¦ é¥©áï ¢ ¯ ª¥â¥ ¨ä®à¬ æ¨¨

¨ ¯®§¢®«ï¥â ¯®áâà®¨âì ª« áá¨ä¨ª æ¨î ¯ ª¥â®¢, ¢ë¤¥«¨¢,  ¯à¨¬¥à, ¯ ª¥âë ¤ ëå, ã¯à ¢«ïîé¨¥ ¯ ª¥âë,

®â¢¥âë   ã¯à ¢«ïîé¨¥ ¯ ª¥âë ¨ â.¤. � â , ¢à¥¬ï ¨ CRC ®¯æ¨® «ìë, â® ¥áâì ¬®£ãâ ¡ëâì § ¯®«¥ë ã«ï¬¨,

¨å  ªâã «ì®áâì ãª §ë¢ ¥âáï ¯®«¥¬ ä« £®¢ § £®«®¢ª  ¯ ª¥â .

�â ª, ¯®â®ª¨, ¯à¨à®¤ã ª®â®àëå ¬ë ¯®ª  ¥ ª®ªà¥â¨§¨àã¥¬, ¡ã¤ãâ ¯¥à¥áë« âì â ª¨¥ ¯ ª¥âë ¯®á«¥¤®¢ -

â¥«ì® ¬¥¦¤ã áãé®áâï¬¨ OS – ¥ £®¢®à¨¬ “¯à®æ¥áá ¬¨”, ¯®â®¬ã çâ® ª ª ¬¨¨¬ã¬ ®¤¨ à § ¤ ë¬ á«¥¤ã¥â
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¯à¥®¤®«¥âì â ª¦¥ £à ¨æã ¬¥¦¤ã ï¤à®¬ ¨ ¯®«ì§®¢ â¥«ìáª¨¬ ¯à®æ¥áá®¬,   à §®®¡à §ë¬ ª®¬ ¤ ¬, ¢ ª®¥ç-

®¬ áç¥â¥ ¨áå®¤ïé¨¬ ®â ¯®«ì§®¢ â¥«ï – ¢ ®¡à â®¬  ¯à ¢«¥¨¨. �«ï íâ®£® â ª¦¥ áãé¥áâ¢ã¥â  ¡®à ¡®«¥¥

¨«¨ ¬¥¥¥ âà ¤¨æ¨®ëå áà¥¤áâ¢ – ª ª ¬¨¨¬ã¬ ¨â¥àä¥©á ¤à ©¢¥à  ¢ ã§ª®¬ á¬ëá«¥ ¨ á¨áâ¥¬ë© ¢ë§®¢. �ë

¯à¨å®¤¨¬ ª ¢ë¢®¤ã, çâ® ¥®¡å®¤¨¬® á¯à®¥ªâ¨à®¢ âì ¨ à¥ «¨§®¢ âì ¨äà áâàãªâãàã á¨áâ¥¬ë DAQ, ª®â®à ï ¡ë

®à£ ¨§®¢ë¢ «   ¬ ¥®¡å®¤¨¬ë¥ ¯®â®ª¨ ¯ ª¥â®¢. �  ¬®¦¥â ¡ëâì ã¨¢¥àá «ì®©, â.ª. ¥ à ¡®â ¥â á á®¡-

áâ¢¥® á®¡ëâ¨ï¬¨, á®¤¥à¦ é¨¬¨áï ¢ ¯ ª¥â å,   â®«ìª® á ¨å § £®«®¢ª ¬¨. � ª ï á¨áâ¥¬  ¡ë«  à¥ «¨§®¢  

¯®¤  §¢ ¨¥¬ qdpb [6, 7].
�¥¯¥àì ¢á¯®¬¨¬, çâ® ¯à®æ¥áá®à ¢  è¥¬ ª®¬¯ìîâ¥à¥, áª®à¥¥ ¢á¥£®, ®¤¨. �®íâ®¬ã ¬®£®§ ¤ ç®áâì ¤®-

áâ¨£ ¥âáï ¯®áà¥¤áâ¢®¬ ¯à¨ã¤¨â¥«ì®£® ¯« ¨à®¢ ¨ï (preemptive scheduling) ¯à¥¤®áâ ¢«¥¨ï CPU ª®¤ã â®£®

¨«¨ ¨®£® ¯à®æ¥áá  OS ¤«ï ¥£® ¨á¯®«¥¨ï. �®¥ç®, áãé¥áâ¢ãîâ á«®¦ë¥  «£®à¨â¬ë ¯« ¨à®¢ ¨ï (schedul-

ing algorithm), â ª çâ® ¯®«ì§®¢ â¥«ì ¢ å®¤¥ ¨â¥à ªâ¨¢®£® á¥ á  ¥ § ¬¥ç ¥â § ¤¥à¦ª¨ ®âª«¨ª , áãé¥áâ¢ãîâ

á¨áâ¥¬ë ¯à¨®à¨â¥â®¢, ¢ª«îç ï â ª  §ë¢ ¥¬ë¥ ¯à¨®à¨â¥âë à¥ «ì®£® ¢à¥¬¥¨ (RealTime Priorities, RTP), ®...

�á®¢®© ¢ë¢®¤ â ª®¢ – ¢ ®¡ëç®© UNIX–¯®¤®¡®© OS ®¡é¥£®  § ç¥¨ï ( ¯à¨¬¥à, Linux ¨«¨ FreeBSD)
¤®áâ¨çì £ à â¨à®¢ ®£® ¢à¥¬¥¨ ®âª«¨ª    ¥ª®¥ ¢¥è¥¥ á®¡ëâ¨¥   ãà®¢¥ ¯®«ì§®¢ â¥«ìáª®£® ¯à®æ¥áá 

¥«ì§ï. �®¥ç®, áãé¥áâ¢ãîâ ª®¬¬¥àç¥áª¨¥ realtime OS ¯®¤ á¯¥æ¨ «¨§¨à®¢ ë© hardware, ¨ ¥ª®â®àë¥ ¤ ¦¥

¨¬¥îâ ª®¬ ¤ë© ¨ ¯à®£à ¬¬ë© ¨â¥àä¥©áë áâ ¤ àâ  POSIX,  ¯à¨¬¥à LynxOS, ® ¬ë §¤¥áì £®¢®à¨¬

® á¢®¡®¤® à á¯à®áâà ï¥¬ëå, ¢ â®¬ ç¨á«¥ ¢ ¢¨¤¥ sources, UNIX–¯®¤®¡ëå OS ¯®¤ ¬ áá®¢ë¥  àå¨â¥ªâãàë.

�®íâ®¬ã áãé¥áâ¢ãîâ ¨ ¥é¥ ª ª ¬¨¨¬ã¬ ¤¢¥ ¯à¨ç¨ë ¥®¡å®¤¨¬®áâ¨ à §¬¥é¥¨ï ç áâ¨ ª®¤  á¨áâ¥¬ë DAQ ¢

ï¤à¥ OS, ªà®¬¥ ã¦¥ ã¯®¬¨ ¢è¥£®áï ¤®áâã¯  ª  ¯¯ à âë¬ áà¥¤áâ¢ ¬ ¢®®¡é¥ – íâ® à ¡®â  á IRQ ¨ ¦¥« ¨¥

¨§¡¥¦ âì ¯à¨ã¤¨â¥«ì®£® ¯« ¨à®¢ ¨ï ¤«ï ¥ª®â®àëå ªà¨â¨çëå ç áâ¥© ª®¤ . IRQ ¯® áãâ¨ – èâ âë©

¬¥å ¨§¬ ¤«ï à¥ £¨à®¢ ¨ï   ¢¥è¨¥ á®¡ëâ¨ï, ¨ ¢à¥¬ï ®âª«¨ª    ¥£®, â® ¥áâì ¢à¥¬ï ¬¥¦¤ã ¢ëáâ ¢«¥¨¥¬

á¨£ «    è¨¥ ¨ ¯¥à¥¤ ç¥© ã¯à ¢«¥¨ï ª®¤ã ®¡à ¡®âç¨ª  ¯à¥àë¢ ¨ï,   á®¢à¥¬¥®¬ hardware ¬ áá®¢®©

 àå¨â¥ªâãàë i386 ¢¯®«¥ ¯à¨¥¬«¥¬®¥ [8]. �à®¬¥ â®£®, à ¡®â  á  ¯¯ à âë¬¨ áà¥¤áâ¢ ¬¨ ¯® IRQ (¢ ®â«¨ç¨¥

®â à ¡®âë ¯® ®¯à®áã) – ¯à ªâ¨ç¥áª¨ ¥¤¨áâ¢¥ë© á¯®á®¡ § ¨¬ âì CPU «¨èì ¯à¨ à¥ «ì®© ¥®¡å®¤¨¬®áâ¨

íâ®£®, ¯®íâ®¬ã ®ç¥ì ¢ ¦®, çâ®¡ë  ¤ ¯â¥àë ����� ¨ â.¯.  ¯¯ à âãàë â ª¦¥ ¡ë«¨ á¯®á®¡ë £¥¥à¨à®¢ âì

IRQ.

� ¤àã£®© áâ®à®ë, áãé¥áâ¢ãîâ ¨ ¯à¨ç¨ë ¥®¡å®¤¨¬®áâ¨ à §¬¥é¥¨ï ç áâ¨ ª®¤  á¨áâ¥¬ë DAQ ¢¥ ï¤à 

OS – ¨â¥àä¥©á á ¯®«ì§®¢ â¥«¥¬ ¥¨§¡¥¦® ¡ã¤¥â ¯à®æ¥áá®¬, à ¢® ª ª ¨ ¢¨§ã «¨§¨àãîé ï ç áâì,   ¬®¦¥â

¡ëâì, ¨ ¥ª ï ¯à¥®¡à §ãîé ï ¤ ë¥ ç áâì, ¥á«¨ ®  ¨á¯®«ì§ã¥â ¢ â®© ¨«¨ ¨®© áâ¥¯¥¨ ¯ ª¥â ROOT [9–11]
–   § ç¨â, ¥£® à §¤¥«ï¥¬ë¥ ¡¨¡«¨®â¥ª¨ (shared library) ¨ â ª  §ë¢ ¥¬ë¥ á«®¢ à¨ (dictionary). �®áª®«ìªã ¤«ï

DAQ ¯à¨¢«¥ª â¥«ì® ¡ë«® ¡ë ¨áª«îç¨âì ¯à¨ã¤¨â¥«ì®¥ ¯« ¨à®¢ ¨¥ ¤«ï ¢®§¬®¦® ¡®́«ìè¥© ç áâ¨ ¥¥ ª®¤ ,

¬ë ¬®¦¥¬ ¯®áâ à âìáï ª ª ¬®¦® ¤®«ìè¥ ¥ ¢ë¯ãáª âì ¤ ë¥ ¨§ ª®â¥ªáâ  ï¤à . �â  ¨¤¥ï ®âáãâáâ¢®¢ «  ¢

qdpb ¨ ¯®ï¢¨« áì ¢ ngdp.

�â ª, ¬ë á¤¥« ¥¬ á ¤ ë¬¨ ¯àï¬® ¢ ª®â¥ªáâ¥ ï¤à  ¢á¥, çâ® ¬®¦®, ¨ â®£¤   ¬ ¬®£ãâ ¯® ¤®¡¨âìáï

áà¥¤áâ¢  ¤«ï ®à£ ¨§ æ¨¨ ¥ª®£® ¯®â®ª  ¤ ëå ¬¥¦¤ã à §«¨çë¬¨ KLD–¬®¤ã«ï¬¨ ï¤à . � ª¨¥ áà¥¤áâ¢  ã¦¥

áãé¥áâ¢ãîâ, ¢ ç áâ®áâ¨ ã¦¥ ã¯®¬¨ ¢è¨¥áï STREAMS,   â ª¦¥ ¯ ª¥â netgraph(4). �¥à¢ë¥, áã¤ï ¯® ¨å

®¯¨á ¨î, ¥ áâ®«ì £¨¡ª¨ ¨ ã¤®¡ë ¤«ï  á, ª â®¬ã ¦¥ ®âáãâáâ¢ãîâ ¢® FreeBSD, ª®â®à ï ¯® à §«¨çë¬, ¢ â®¬

ç¨á«¥ ¨áâ®à¨ç¥áª¨¬, ¯à¨ç¨ ¬ ã¦¥ ¨á¯®«ì§ã¥âáï ¤«ï à¥ «¨§ æ¨¨ á¨áâ¥¬ë qdpb. �®á«¥¤¨© à §à ¡®â  ¤«ï

áå®¦¨å á  è¨¬¨ æ¥«¥© – ¤«ï ¯¥à¥áë«ª¨ á¥â¥¢ëå ¯ ª¥â®¢ ¬¥¦¤ã âà áä®à¬¨àãîé¨¬¨ ¨å ã§« ¬¨ (®¤ ¬¨,

node) ¯à¨ à¥ «¨§ æ¨¨ á«®¦ëå ¬®£®ãà®¢¥¢ëå á¥â¥¢ëå ¯à®â®ª®«®¢. �¥«® ¢ â®¬, çâ® ¢ á¥â¥¢ëå ¯à®â®ª®« å

¤ ë¥ â®¦¥ ¯¥à¥áë« îâáï ¢ ¢¨¤¥ ¯ ª¥â®¢, â® ¥áâì á®¡áâ¢¥® ¤ ëå á ¬®£®ç¨á«¥ë¬¨ § £®«®¢ª ¬¨ ®â

¯à®â®ª®«®¢ à §ëå ãà®¢¥©. � ¬¥â¨¬, çâ® ¥ á«¥¤ã¥â ¯ãâ âì á¥â¥¢ë¥ ¯ ª¥âë á ¯ ª¥â ¬¨ á¨áâ¥¬ë qdpb, ã

ª®â®àëå â  ¦¥ ¨¤¥ï, ¯®å®¦¨© á¬ëá«, ® ¤àã£ ï à¥ «¨§ æ¨ï.

� ª¨¬ ®¡à §®¬, ¬ë ¯à¨å®¤¨¬ ®â qdpb, ª®£¤  ¢ ï¤à¥ OS à á¯®« £ «®áì «¨èì â®, çâ® ¥ ¬®¦¥â ¡ëâì à¥-

 «¨§®¢ ® ¨ ç¥, ª ngdp, ª®£¤  ¢¥ ï¤à  OS à á¯®« £ ¥âáï «¨èì â®, çâ® ¥ ¬®¦¥â ¡ëâì à¥ «¨§®¢ ® ¢ ï¤à¥.

�® ¥¤ ¢¥£® ¢à¥¬¥¨ â ª®¢ë¬ ¡ë« ¯®â®ª ¨á¯®«¥¨ï (execution stream) – ¥ á«¥¤ã¥â ¯ãâ âì ¥£® á ¯®â®ª ¬¨

¤ ëå. �à®áâ¥©è¨¬ ¯à¨¬¥à®¬ ¯®â®ª  ¨á¯®«¥¨ï (¨«¨ ¥áª®«ìª¨å, ¥á«¨ ¨á¯®«ì§ãîâáï ¨â¨ ¯®«ì§®¢ â¥«ì-

áª®£® ª®â¥ªáâ , pthread(3)) ï¢«ï¥âáï ¯à®æ¥áá. �®¤ ¦¥ âà ¤¨æ¨®®£® ï¤à  UNIX ¯®«ãç « ã¯à ¢«¥¨¥ «¨¡®

ª ª ®¡à ¡®âç¨ª ¯à¥àë¢ ¨ï, «¨¡® ¢® ¨á¯®«¥¨¥ á¨áâ¥¬®£® ¢ë§®¢  ®â ¯à®æ¥áá  – â ª  §ë¢ ¥¬®¥ ¯¥à¥ª«îç¥-

¨¥ (¨á¯®«¥¨ï) ¯à®æ¥áá  ¢ à¥¦¨¬ (ª®â¥ªáâ) ï¤à . �® ®ª®ç ¨¨ á¨áâ¥¬®£® ¢ë§®¢  ¯à®¨áå®¤¨â ®¡à â®¥

¯¥à¥ª«îç¥¨¥ ¢ à¥¦¨¬ (ª®â¥ªáâ) § ¤ ç¨. �®íâ®¬ã ¤«ï ¥ª®â®àëå æ¥«¥© ¯à¨å®¤¨«®áì á®§¤ ¢ âì ä¨ªâ¨¢ë¥

¯à®æ¥ááë, áà §ã “ãå®¤¨¢è¨¥ ¢ ï¤à®” ¨ ã¦¥ ¥ ¢®§¢à é ¢è¨¥áï ®ââã¤ . �  áâ®ïé¥¥ ¢à¥¬ï áãé¥áâ¢ãîâ áà¥¤áâ¢ 

®à£ ¨§ æ¨¨ ¯®â®ª®¢ ¨á¯®«¥¨ï ¢ãâà¨ ï¤à  – â ª  §ë¢ ¥¬ë¥ ¨â¨ ï¤à , kernel thread, á ¯®ï¢«¥¨¥¬ ª®â®àëå

á¨âã æ¨ï ¬¥ï¥âáï, ¯®â®¬ã çâ® ®¨ ¯® áãâ¨ ¯®§¢®«ïîâ ¤¥« âì ¬®£®¥ ¨§ â®£®, çâ® ¬®£ à ¥¥ ¤¥« âì â®«ìª® ¯à®-

æ¥áá, ® ¥ ¯®¤¢¥à£ îâáï ¯à¨ã¤¨â¥«ì®¬ã ¯« ¨à®¢ ¨î. �®ïâ®, çâ® ®á¢®¡®¦¤ âì CPU, â® ¥áâì ¢®§¢à é âì

ã¯à ¢«¥¨¥ ¨ “¢¯ ¤ âì ¢ á®” â ª¨¥ ¨â¨ ¤®«¦ë ¤®¡à®¢®«ì® (¤«ï ç¥£® áãé¥áâ¢ã¥â ¯à¥¤®áâ ¢«ï¥¬ë© UNIX

á¯¥æ¨ «ìë© ¨â¥àä¥©á), ¢ ¯à®â¨¢®¬ á«ãç ¥ ®à¬ «ì®¥ äãªæ¨®¨à®¢ ¨¥ OS ¡ã¤¥â  àãè¥®, ¢®§¬®¦®,

¥®¡à â¨¬®. � ª çâ® ¢¥ ï¤à  ®áâ ¥âáï á®¢á¥¬ ¥¬®£® – ¢ ®á®¢®¬, ª ª ã¦¥ áª § ®, â®, çâ® ã¦¤ ¥âáï ¢
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£à ä¨ç¥áª®¬ ¨â¥àä¥©á¥ ¯®«ì§®¢ â¥«ï (Graphical User Interface, GUI).
�à¥¤áâ¢  à¥ «¨§ æ¨¨ GUI ¢ãâà¨ ¢á¥ â®© ¦¥ ¥¤¨áâ¢¥®© DOS ¯à®£à ¬¬ë ¯®ï¢¨«¨áì ¢¬¥áâ¥ á à §¤¥-

«¥¨¥¬ ¢¨¤¥®¬®¤   â¥ªáâ®¢ë¥ ¨ £à ä¨ç¥áª¨¥, â® ¥áâì ®ç¥ì ¤ ¢®. � â¥¬ MS Windows, ¡ë¢è ï á¯¥à¢ 

 ¤áâà®©ª®©  ¤ ®¤®§ ¤ ç®© DOS,   § â¥¬ ¯®£«®â¨¢è ï ¥¥ ¢ ª ç¥áâ¢¥ ®¤®© ¨§ ¢®§¬®¦ëå § ¤ ç, ¯à¥-

¤®áâ ¢¨«  ¯®«®¬ áèâ ¡ãî ®ª®ãî á¨áâ¥¬ã. �¤¨¢¨â¥«ì®, ® ¯à®¨§®è«® íâ® § ¬¥â® ¯®§¦¥ ¯®ï¢«¥¨ï

à §à ¡®â ®© ¤«ï UNIX–¯®¤®¡ëå ®¯¥à æ¨®ëå á¨áâ¥¬ â ª  §ë¢ ¥¬®© X Window System (á¬.,  ¯à¨¬¥à,

[12–14]), ¯à¨ç¥¬ ¢ë¡®à à §®®¡à §ëå ®ª®ëå ¬¥¥¤¦¥à®¢ (window manager) ¢ ¯®á«¥¤¥© ¢á¥£¤  ¡ë«, ¢ ®â-

«¨ç¨¥ ®â ¢á¥£¤  ¥¤¨áâ¢¥®£® (¢®§¬®¦®, ¥®âê¥¬«¥¬®£®) ¢ ¯¥à¢®©. � â®çª¨ §à¥¨ï á¨áâ¥¬ DAQ ¯®âà¥¡®áâì

(¨ ¤ ¦¥ § ç áâãî ¥®¡å®¤¨¬®áâì) ¢ £à ä¨ç¥áª¨å áà¥¤áâ¢ å ¢®§¨ª ¥â   ¤®áâ â®ç® ¯®§¤¥¬ íâ ¯¥ ¢¨§ã «¨-

§ æ¨¨. � ª¨¬ ®¡à §®¬, ¥¤¨áâ¢¥ë¬ ¯à¥¨¬ãé¥áâ¢®¬ MS Windows ¯¥à¥¤ UNIX–¯®¤®¡ë¬¨ OS –  «¨ç¨¥¬

¬®£®ç¨á«¥ëå á®¢à¥¬¥ëå ¬ã«ìâ¨¬¥¤¨©ëå ¯à¨«®¦¥¨© – ¤«ï  è¨å æ¥«¥© ¬®¦® ¯à¥¥¡à¥çì. �ãª¥â ¦¥

¥¤®áâ âª®¢ – ®âáãâáâ¢¨¥ ¤®áâã¯ëå ¯à®£à ¬¬ëå â¥ªáâ®¢ ï¤à  ¨ ¤à ©¢¥à®¢,   à ¢® ®âªàëâ®© ¤®ªã¬¥â æ¨¨

  ¨å, ¡¥§ ª®â®àëå ¯à®£à ¬¬¨à®¢ âì à ¡®âã á  ¯¯ à âãà®© ¢¥áì¬  § âàã¤¨â¥«ì®; ¥®¡å®¤¨¬®áâì ¯®ªã¯ª¨

«¨æ¥§¨© ¤«ï «¥£ «ì®© à ¡®âë á á®¡áâ¢¥® OS ( ¯à¨¬¥à, ¤«ï ®¯ã¡«¨ª®¢ ¨ï à¥§ã«ìâ â®¢ â ª®© à ¡®âë);
¬®£®«¥â¨© ª®¬¬¥àç¥áª¨© áâ¨«ì à §à ¡®âª¨ ¯à¨ ®âáãâáâ¢¨¨ ¯à¥¤è¥áâ¢ãîé¥£®  ª ¤¥¬¨ç¥áª®£® íâ ¯ , ¯à¨-

¢¥¤è¨© ª ¬®£®ç¨á«¥ë¬ ã§ª¨¬ ¬¥áâ ¬: ä ©«®¢ ï á¨áâ¥¬  (File System, FS), ¤¨áª®¢ë© ªíè (cache), á¨áâ¥¬ 

¢¨àâã «ì®© ¯ ¬ïâ¨ (Virtual Memory, VM) ¨ ¯®¤ª çª¨ (swapping),  «£®à¨â¬ë (¯à¨ã¤¨â¥«ì®£® «¨?) ¯« ¨à®-

¢ ¨ï, à¥ «¨§ æ¨ï ¥ª®â®àëå á¥â¥¢ëå á«ã¦¡ ¨ ¯à¨«®¦¥¨© (  ¢®§¬®¦®, ¤ ¦¥ ¨å ®âáãâáâ¢¨¥); ¥¯à¨¥¬«¥¬ë¥

®¡é ï ¥áâ ¡¨«ì®áâì, à¥áãàá®¥¬ª®áâì ¨ ¬ «®¯à¥¤áª §ã¥¬ ï ¯à®¨§¢®¤¨â¥«ì®áâì (à¥§ã«ìâ âë ¥ ªªãà â®©

à¥ «¨§ æ¨¨   ®¡ê¥ªâ®–®à¨¥â¨à®¢ ëå ï§ëª å ¯à®£à ¬¬¨à®¢ ¨ï, Object–Oriented Programming, OOP) –

¢¥áì¬  ¢¥«¨ª. � ¬¥â¨¬, çâ® ¤® á¨å ¯®à ¨á¯®«¨¬ë© ª®¤, £¥¥à¨àã¥¬ë© C++ ª®¬¯¨«ïâ®à ¬¨, ®¡ê¥¬¨áâ¥¥

¨ ¬¥¤«¥¥¥ íª¢¨¢ «¥â®£® ª®¤ , £¥¥à¨àã¥¬®£® C ª®¬¯¨«ïâ®à ¬¨. �à®¬¥ â®£®, ¢¯®«¥ á®¢à¥¬¥ë¥ ï¤à 

UNIX  ¯¨á ë   C,   X Window System ¨ netgraph(4) ï¢«ïîâáï ¢¥«¨ª®«¥¯ë¬¨ ®¡à §æ ¬¨ à¥ «¨§ æ¨¨

®¡ê¥ªâ®–®à¨¥â¨à®¢ ®£® ¯à®£à ¬¬®£® ª®¤  ç¨áâ® áà¥¤áâ¢ ¬¨ C. �®âï, ª ª ¨§¢¥áâ®, MS Windows ¨ª®-

£¤  ¨ ¥ ¯à¥â¥¤®¢ «    ®¡á«ã¦¨¢ ¨¥,  ¯à¨¬¥à, á¨áâ¥¬ ¦¨§¥®¡¥á¯¥ç¥¨ï ¨ â.¯. (â ª  §ë¢ ¥¬ëå á¨áâ¥¬

High Risk Activity, HRA), á®¯àï¦¥®¥ ª ª à § á ¤®áâ â®ç®©  ¤¥¦®áâìî, á ®¤®© áâ®à®ë, ¨ á  ¤¥ª¢ âë¬

®¡á«ã¦¨¢ ¨¥¬ ¢¥è¥©  ¯¯ à âãàë, á ¤àã£®© áâ®à®ë. �  åã¤®© ª®¥æ, ¨¬¥® ¨ â®«ìª® íâ ¯ ¢¨§ã «¨§ -

æ¨¨ ¢ à á¯à¥¤¥«¥®© á¨áâ¥¬¥ DAQ «¥£ª® ¯à¥¤®áâ ¢¨âì MS Windows, å®âï ¨ ¢ íâ®¬ ¨ª ª®© áãé¥áâ¢¥®©

¥®¡å®¤¨¬®áâ¨ ¥  ¡«î¤ ¥âáï.

������������� ������ ������ QDPB � NGDP
�â ª, á¨áâ¥¬  qdpb á®áâ®¨â ¨§ ¯®¤á¨áâ¥¬:

– ®¡á«ã¦¨¢ ¨ï  ¯¯ à âëå áà¥¤áâ¢ ( ¯à¨¬¥à, ¯®¤á¨áâ¥¬ë �����) ¨

– ®¡à ¡®âª¨ ¨ âà á¯®àâ¨à®¢ª¨ ¤ ëå.

� ª ç¥áâ¢¥ ¯®¤á¨áâ¥¬ë ����� ¨á¯®«ì§ã¥âáï â ª  §ë¢ ¥¬ë© ¯ ª¥â camac [15, 16],  ¯¨á ë© �. �«ì-

è¥¢áª¨¬ ¨ �. �à¨æ ¥¬ (â®£¤  ®¡  ¨§ ��� ����) ¯®¤ OS FreeBSD. � á®¦ «¥¨î, ¯ã¡«¨ª æ¨©, ®âà ¦ îé¨å á®-

¢à¥¬¥®¥ á®áâ®ï¨¥ ¯ ª¥â , ¥ áãé¥áâ¢ã¥â, å®âï á®¢á¥¬ ¥¤ ¢® ¯ ª¥â ¨á¯à ¢«¥ ¯®¤ FreeBSD 7.0-RELEASE.

� ª¥â camac ¢ª«îç ¥â ¢ á¥¡ï (à §ã¬¥¥âáï, ¢¬¥áâ¥ á sources):
– ®¡é¨© ¨â¥àä¥©á camac(4) ¤«ï ï¤à  OS (á¨áâ¥¬ë© ¢ë§®¢);
– ¡¨¡«¨®â¥ª¨ ¤«ï ®¡®¨å ª®â¥ªáâ®¢ – camac(9) (ª®â¥ªáâ ï¤à ) ¨ esone(3) (á®®â¢¥âáâ¢ã¥â áâ ¤ àâã ESONE

[17]), muspin(3) (¥áª®«ìª® ¡®«¥¥ ã¤®¡ë© ¤«ï ¨á¯®«ì§®¢ ¨ï   C ¢ à¨ â);
– ¤à ©¢¥àë ����� (¢ è¨à®ª®¬ á¬ëá«¥, â® ¥áâì ¯® áãâ¨ ª®¤ ¤«ï à ¡®âë á ª®ªà¥âë¬  ¯¯ à âë¬  ¤ -

¯â¥à®¬, ®, ª ª ¯à ¢¨«®, ¥ à¥ «¨§ãîé¨¥ á®¡áâ¢¥® ¨â¥àä¥©á ¤à ©¢¥à  UNIX) á¯¥æ¨ä¨ç¥áª¨å ¯ à  ¤ -

¯â¥à/ª®âà®««¥à ªà¥©â  �����. �  â¥ªãé¨© ¬®¬¥â íâ®:

* kk(4) – ¤«ï KK009/KK012 [18, 19];
* ki(4) – ¤«ï KK011 [20];
* kl(4) – ¤«ï KKL01;

  â ª¦¥ ¤®¡ ¢«¥ë¥ �.�.�áã¯®¢ë¬:

* kb(4) – ¤«ï CCPC{4,5,6} [21, 22];
* kh(4) – ¤«ï CC02 à §à ¡®âª¨ ��� ��� (ISA ¨ PCI ¢ à¨ âë) [23];

– è ¡«® cm cdd.c ¬®¤ã«ï ����� (á¬. â ª¦¥ camacmod(9)). �®®¡é¥ ¬®¤ã«ì ����� á ¨¬¥¥¬ xxx à¥ «¨-

§ã¥âáï ¢ ¢¨¤¥ KLD–¬®¤ã«ï ï¤à , ¯®á«¥ § £àã§ª¨ ¯®áà¥¤áâ¢®¬ kldload(8) âà¥¡ã¥âáï ¥£® ª®ä¨£ãà æ¨ï ãâ¨«¨â®©

xxxconf(8), ª®â®à ï ¢ë§ë¢ ¥â ª®ä¨£ãà¨àãîéãî äãªæ¨î xxx conf() (¨, ¢®§¬®¦®, äãªæ¨î ¯à®¢¥àª¨ â¥-

ªãé¥© ª®ä¨£ãà æ¨¨ xxx test()), ¯®á«¥ ç¥£® ®¡à ¡®âç¨ª ¯à¥àë¢ ¨© xxx hand() ¯à¨á®¥¤¨ï¥âáï ª ¤à ©¢¥àã

�����. �®¤ã«ì ����� ¬®¦¥â à¥ «¨§®¢ë¢ âì â ª¦¥ ¨â¥àä¥©áãî äãªæ¨î xxx oper(), ¯®áà¥¤áâ¢®¬ ¢ë-

§®¢  ª®â®à®© á à §«¨çë¬¨  à£ã¬¥â ¬¨ ãâ¨«¨â  xxxoper(8) ã¯à ¢«ï¥â ¬®¤ã«¥¬;

– ¥áª®«ìª® ãâ¨«¨â ¢ ¢¨¤¥ ¯®«ì§®¢ â¥«ìáª¨å ¯à®£à ¬¬: c master(1), crate(1), naf(1), c control(8), cddconf(8);
–  ¡®à ¯à¨¬¥à®¢ ¨ â¥áâ®¢;

– ¤®ªã¬¥â æ¨î ¢ ¢¨¤¥ manual pages.
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�¡é¨© ¨â¥àä¥©á camac(4) ¯à¥¤®áâ ¢«ï¥â ã¨ä¨æ¨à®¢ ë© ¨â¥àä¥©á ª  ¯¯ à âãà¥ ����� ª ª ¤«ï

¯à®æ¥áá®¢, â ª ¨ ¤«ï í«¥¬¥â®¢ ï¤à , áªàë¢ ï ®á®¡¥®áâ¨ ª®ªà¥âëå ¯ à  ¤ ¯â¥à/ª®âà®««¥à, çâ® ¯®§¢®«ï¥â

¯¨á âì (¯®çâ¨)  ¯¯ à â®–¥§ ¢¨á¨¬ë¥ ¯à®£à ¬¬ë¥ â¥ªáâë. �¯à®ç¥¬, ¯à¨ ¥®¡å®¤¨¬®áâ¨ ( ¯à¨¬¥à, ¤«ï

á¨¦¥¨ï  ª« ¤ëå à áå®¤®¢ ¢® ¢à¥¬ï ¨á¯®«¥¨ï) ¢ ª®â¥ªáâ¥ ï¤à  ¬®¦® ¢®á¯®«ì§®¢ âìáï ¨  ¯¯ à â®–

§ ¢¨á¨¬ë¬¨  ¡®à ¬¨ ¬ ªà®á®¢, à¥ «¨§ãîé¨å ¤®áâã¯ ª  ¤ ¯â¥àã ®¯à¥¤¥«¥®© ¬®¤¥«¨ (¯à¥¤®áâ ¢«ïîâáï ¢

¢¨¤¥ § £®«®¢®çëå ä ©«®¢, ¢  áâ®ïé¨© ¬®¬¥â – ci kk.h, ci kb.h, ci kh.h). � «¨ç¨¥ ®¡é¥£® ¨â¥àä¥©á  ca-

mac(4) ¯®§¢®«ï¥â ã¯à®áâ¨âì ¨ ä®à¬ «¨§®¢ âì  ¯¨á ¨¥ ¤à ©¢¥à®¢ ����� ¤«ï ®¡á«ã¦¨¢ ¨ï ®¢ëå ¯ à

 ¤ ¯â¥à/ª®âà®««¥à,   â ª¦¥ ¬®¤ã«¥© �����, à¥ «¨§ãîé¨å ®¡à ¡®âç¨ª¨ ¯à¥àë¢ ¨©. �®á«¥¤¨¥, áâà®£®

£®¢®àï, ¯à¨å®¤¨âáï ¯¥à¥ª®¬¯¨«¨à®¢ âì ¯à¨ ª ¦¤®¬ ¨§¬¥¥¨¨ á®áâ ¢  ®¡á«ã¦¨¢ ¥¬ëå ¡«®ª®¢ �����, ®¤-

 ª® à §à ¡®â   ¤®áâ â®ç® ä®à¬ «ì ï áå¥¬  ®¯¨á ¨ï â ª®£® á®áâ ¢  (â ª  §ë¢ ¥¬ë¥ ª®ä¨£ãà¨àã¥¬®¥

¯à¥¤áâ ¢«¥¨¥  ¯¯ à âãàë ����� [7]), áãé¥áâ¢¥® ã¯à®é îé ï ¯¥à¥ áâà®©ªã ®¡à ¡®âç¨ª®¢ ¯à¥àë¢ ¨©.

�¥«® ¢ â®¬, çâ® ª®ä¨£ãà¨àã¥¬ë© ¢® ¢à¥¬ï ¨á¯®«¥¨ï ¯® á®áâ ¢ã ®¡á«ã¦¨¢ ¥¬ëå ¡«®ª®¢ ����� ®¡à -

¡®âç¨ª ¯à¥àë¢ ¨© ¡ã¤¥â, ¯®¬¨¬® á«®¦®áâ¨ ¨ ¥¡¥§®¯ á®áâ¨ ¤«ï OS, ¥¯®§¢®«¨â¥«ì® ¬¥¤«¥ë¬ ¨§–§ 

¯¥à¥®á  ¢ëç¨á«¥¨©, ª®â®àë¥ ¬®£«¨ ¡ë ¡ëâì ¢ë¯®«¥ë ã¦¥ ª®¬¯¨«ïâ®à®¬,   ¢à¥¬ï ¨á¯®«¥¨ï, ¯à¨ç¥¬

¥ ®¤®ªà â®,   ¢ ª ¦¤ë© æ¨ª« �����.

�®¤á¨áâ¥¬  ®¡à ¡®âª¨ ¨ âà á¯®àâ¨à®¢ª¨ ¤ ëå ¢ª«îç ¥â ¢ á¥¡ï á®¥¤¨¥ë¥ ¯®â®ª ¬¨ ¯ ª¥â®¢ à ¡®-

ç¨¥ ¬®¤ã«¨, á«ã¦¥¡ë¥ ¬®¤ã«¨ ¨ â®çª¨ ¢¥â¢«¥¨ï,   â ª¦¥ ¥ à ¡®â îé¨¥ á ¯®â®ª ¬¨ ã¯à ¢«ïîé¨¥ ¬®¤ã«¨.

� ¡®ç¨© ¬®¤ã«ì ¥áâì ¯à®æ¥áá ¤«ï ¯à¥®¡à §®¢ ¨ï ¨ä®à¬ æ¨¨ á®¡ëâ¨©, ª®â®àë¥ ® ¯®«ãç ¥â ¨/¨«¨ ®â¤ ¥â

¢ ¢¨¤¥ ¯®â®ª®¢ ¯ ª¥â®¢, ¯à¨ç¥¬ ¢ëå®¤®© ¯®â®ª ¬®¦¥â ¡ëâì ¥¨¤¥â¨ç¥ ¢å®¤®¬ã. � ¡®ç¨¥ ¬®¤ã«¨ ¬®£ãâ

¡ëâì ¨áâ®ç¨ª ¬¨ ¯ ª¥â®¢ (genpack(1)), ä¨«ìâà ¬¨ ¯ ª¥â®¢ (filter(1)), ¯®âà¥¡¨â¥«ï¬¨ ¯ ª¥â®¢ (writer(1),
statman(1), analyser(1), b2r(1)).

�«ã¦¥¡ë© ¬®¤ã«ì ®à£ ¨§ã¥â ¯®â®ª¨ ¯ ª¥â®¢, ç¨â ï ¨«¨ § ¯¨áë¢ ï ¯ ª¥âë ¢ ¯®â®ª, ® ¥ ¯à¥®¡à §ã¥â

¯ ª¥âë ¨ ¯®àï¤®ª ¨å á«¥¤®¢ ¨ï. �à¨¬¥àë á«ã¦¥¡ëå ¬®¤ã«¥©: ¨â¥àä¥©á ª â®çª¥ ¢¥â¢«¥¨ï – bpput(1),
bpget(1), ¨â¥àä¥©á ¤«ï ¯¥à¥áë«ª¨ ¯®â®ª  ç¥à¥§ ¯ àã á®ª¥â®¢ TCP/IP (¨§ â ª  §ë¢ ¥¬®£® ¯ ª¥â  netpipes(1))
– faucet(1), hose(1).

�®çª  ¢¥â¢«¥¨ï branchpoint(4) ¡ë«  ®ä®à¬«¥  ª ª KLD–¬®¤ã«ì ï¤à  ¨ ¯à¥¤®áâ ¢«ï«  á¨áâ¥¬ë© ¢ë§®¢

¢ ª ç¥áâ¢¥ ¨â¥àä¥©á  ¤«ï à ¡®âë á á®¡áâ¢¥ë¬ ¡ãä¥à®¬ ¨§ ª®â¥ªáâ  § ¤ ç¨ ¨ äãªæ¨î, ¤®áâã¯ãî ¤«ï

®¡à é¥¨© ¨§ ª®â¥ªáâ  ï¤à . �¬¥®, ¢  ¨¡®«¥¥ ¯®§¤¨å ¢¥àá¨ïå FreeBSD Kernel Link eDitor à §à¥è ¥â

(resolve) á®®â¢¥âáâ¢ãîé¨© äãªæ¨¨ á¨¬¢®« ¢® ¢à¥¬ï § £àã§ª¨ KLD–¬®¤ã«ï ®¡à ¡®âç¨ª  ¯à¥àë¢ ¨©, ¥á«¨

KLD–¬®¤ã«ì â®çª¨ ¢¥â¢«¥¨ï ã¦¥ § £àã¦¥. �«ï íâ®£® âà¥¡ãîâáï á®®â¢¥âáâ¢ãîé¨¥ ¤¥ª« à æ¨¨ ¢ â¥ªáâ å

®¡®¨å KLD–¬®¤ã«¥©. (� ¡®«¥¥ à ¨å ¢¥àá¨ïå OS ¤®áâã¯ ª íâ®© äãªæ¨¨ à¥ «¨§®¢ë¢ «áï ¯®–¤àã£®¬ã.) �®çª 

¢¥â¢«¥¨ï ¯®¤¤¥à¦¨¢ «  à¥£¨áâà æ¨î (¢®§¬®¦® ¥áª®«ìª¨å) ¢å®¤ëå ¯®â®ª®¢ (¢ â.ç. ®¤®£® – ¨§ ª®â¥ªáâ 

ï¤à , ®â ®¡à ¡®âç¨ª  ¯à¥àë¢ ¨© �����) ¨ (¢®§¬®¦® ¥áª®«ìª¨å) ¢ëå®¤ëå ¯®â®ª®¢. � ª¨¬ ®¡à §®¬, ® 

®¡ê¥¤¨ï«  ¢ ¯®àï¤ª¥ ¢à¥¬¥¨ ¯®áâã¯«¥¨ï ¥áª®«ìª® à §«¨çëå ¢å®¤ëå ¯®â®ª®¢ ¢ ¨¤¥â¨çë¥ ¢ëå®¤ë¥.

�¯à ¢«ïîé¨¥ ¬®¤ã«¨ ¯à¥¤ § ç¥ë ¤«ï ã¯à ¢«¥¨ï ¤àã£¨¬¨ í«¥¬¥â ¬¨ á¨áâ¥¬ë qdpb, «¨¡® ¤«ï ¨ëå

æ¥«¥© ( ¯à¨¬¥à, ¢¨§ã «¨§ æ¨¨), ¥ âà¥¡ãîé¨å à ¡®âë á ¯®â®ª ¬¨ ¯ ª¥â®¢. � ç áâ®áâ¨, íâ®: sv(1) –

SuperVisor, histview(1) – ¯à¥¤áâ ¢«¥¨¥ £¨áâ®£à ¬¬, cntview(1) – ¯à¥¤áâ ¢«¥¨¥ â¥ªáâ®¢ëå ¤ ëå, alarm(1) –

¯à¥¤áâ ¢«¥¨¥ á¨áâ¥¬®£® ¦ãà «  (syslog’ ), watcher(1) – á«¥¦¥¨¥ §  á®áâ®ï¨¥¬ ®¡à ¡®âç¨ª  ¯à¥àë¢ ¨©.

�«¥¤ã¥â ¯®¨¬ âì, çâ® ¥ª®â®àë¥ í«¥¬¥âë á¨áâ¥¬ë ( ¯à¨¬¥à, á«ã¦¥¡ë¥ ¬®¤ã«¨, â®çª¨ ¢¥â¢«¥¨ï,

¥ª®â®àë¥ ã¯à ¢«ïîé¨¥ ¬®¤ã«¨) ¬®£ãâ ¡ëâì à¥ «¨§®¢ ë ¥§ ¢¨á¨¬ë¬¨ ®â ª®ªà¥â®£® á¬ëá«  íªá¯¥à¨¬¥-

â «ìëå ¤ ëå ¨ á®áâ ¢   ¯¯ à âãàë, á ª®â®àë¬¨ à ¡®â ¥â á¨áâ¥¬  ¢ ¤ ë© ¬®¬¥â, â®£¤  ª ª ¤àã£¨¥ – ¥

¬®£ãâ ( ¯à¨¬¥à, ¥ª®â®àë¥ à ¡®ç¨¥ ¨ ¢¨§ã «¨§¨àãîé¨¥ ¬®¤ã«¨). �®®â¢¥âáâ¢¥®, ¢â®àë¥ âà¥¡ãîâ ¯¥à¥¯¨áë-

¢ ¨ï «¨¡® ¯¥à¥ áâà®©ª¨ ¤«ï ¯®¤¤¥à¦ª¨ ¨§¬¥¥¨© ¢ á®áâ ¢¥  ¯¯ à âãàë ¨/¨«¨ á®áâ ¢¥, ª®¬¯®®¢ª¥, á¬ëá«¥

¤ ëå. �®íâ®¬ã   ¤ ë© ¬®¬¥â ã¦¥ áãé¥áâ¢ãîâ ª ª ¬¨¨¬ã¬ âà¨ áå¥¬ë à¥ «¨§ æ¨¨ ¬®¤ã«¥© ®¡à ¡®âª¨

¨ ¯à¥¤áâ ¢«¥¨ï ¤ ëå, ¢ åà®®«®£¨ç¥áª®¬ ¯®àï¤ª¥ íâ® (¯«îáë ®§ ç îâ ¯¥à¥ç¨á«¥¨¥ ¥§ ¢¨á¨¬ëå ¤àã£ ®â

¤àã£  í«¥¬¥â®¢ ®¤®£® ãà®¢ï, áâà¥«ª¨ –  ¯à ¢«¥¨¥ à á¯à®áâà ¥¨ï ¤ ëå):

1. áå¥¬  statman(1) → histview(1) + cntview(1) (¯à¨¬¥ï« áì ¤«ï SPHERE DAQ [8] ¨ SCAN DAQ [24],
®¡¥ ¢ ��� ����);

2. áå¥¬  ¤ ¬¯¥à (dumper) + analyser(1) (¯à¨¬¥ï« áì ¤«ï ¯®«ïà¨¬¥âà¨ç¥áª¨å DAQ ¢ ��� ���� [25–31]
¨   íªá¯¥à¨¬¥â «ìëå áâ¥¤ å [32]);

3. áå¥¬  b2r(1) → r2h(1) → ª«¨¥âáª¨¥ ROOT–áªà¨¯âë (¯à¨¬¥¥  ¤«ï QUADRO DAQ   ��� ��� ¨

¯à¥¤¯®« £ ¥âáï ¤«ï COMBAS DAQ ¢ ��� ����).

�¥à¢ ï áå¥¬  (á¬. à¨á. 1)  ¨¡®«¥¥ £¨¡ª , ® â ª¦¥  ¨¡®«¥¥ £à®¬®§¤ª  ¨ á«®¦  ¤«ï á®¯à®¢®¦¤¥¨ï.

�á¯®«ì§ã¥¬ ï ¢ ¥© ¯®«®áâìî ª®ä¨£ãà¨àã¥¬ ï ãâ¨«¨â  statman(1) âà¥¡ã¥â ä ©«ë ç¥âëà¥å â¨¯®¢:

– cell.conf(5) – ®¯¨áë¢ ¥â ã¨¢¥àá «ìë¥ ª®â¥©¥àë ¤ ëå (cell), á«ã¦ é¨¥ ¤«ï ¯à®¢¥¤¥¨ï  ¤ ¨¬¨

¢ëç¨á«¥¨©;

– knobj.conf(5) – ®¯¨áë¢ ¥â â ª  §ë¢ ¥¬ë¥ ®¡ê¥ªâë knobj’es, “¨§¢¥áâë¥ (ãâ¨«¨â¥) ®¡ê¥ªâë”, á¬. known(3);
– RUN.conf(5) – ¨¬¥ã¥â ¯®«ï ¡¨ àëå ä®à¬ â®¢ á®¡ëâ¨©, ¯®§¢®«ïï ¤®áâã¯ ª ¨¬ ª ª ª â ª  §ë¢ ¥¬ë¬

99
ñåð³ÿ ô³çè÷íà «ßäðà, ÷àñòèíêè, ïîëÿ», âèï. 1 /41/ Ïîñòðîåíèå ñèñòåì ñáîðà äàííûõ...



�¨á. 1. �§ ¨¬®¤¥©áâ¢¨¥ í«¥¬¥â®¢ á¨áâ¥¬ë qdpb ¢ áå¥¬¥ ¢¨§ã «¨§ æ¨¨ statman(1) → histview(1) + cntview(1).

knvar’s, “¨§¢¥áâë¬ (ãâ¨«¨â¥) ¯¥à¥¬¥ë¬”, á¬. known(3);
– clean.conf(5) – § ¤ ¥â á¯¨á®ª knobj’es, ¯®¤«¥¦ é¨å ®ç¨áâª¥ ¯® á¨£ «ã SIGUSR2.

�à¨ § ¯ãáª¥ statman(1) ®â¢®¤¨â (alloc) ¢ IPC shared memory ®¡« áâ¨,  ¤à¥áã¥¬ë¥ ¨§¢¥áâë¬¨ ª«îç ¬¨, ¢

ª®â®àëå ¯®¤¤¥à¦¨¢ ¥â áâ â¨áâ¨ªã ¢ ¢¨¤¥ à §«¨çëå à¥ «¨§®¢ ëå â¨¯®¢ ¤ ëå,   â ª¦¥ á®¯à®¢®¦¤ ¥â â ª

 §ë¢ ¥¬ë¥ ¢ëç¨á«¨â¥«ìë¥ ïç¥©ª¨ (cell). �  áâ®ïé¨© ¬®¬¥â à¥ «¨§®¢ ë á«¥¤ãîé¨¥ â¨¯ë ¤ ëå (¢á¥

¨¬¥îâ ¬®¤ë  ª®¯«¥¨ï ¨ ¯¥à¥§ ¯¨á¨):
– ®¤®¬¥àë¥ hist(3,5) ¨

– ¤¢ã¬¥àë¥ hist2(3,5) £¨áâ®£à ¬¬ë,

– ®¤®¬¥àë¥ coord(3,5) ¨

– ¤¢ã¬¥àë¥ coord2(3,5) “ª®®à¤¨ âë¥” £¨áâ®£à ¬¬ë,

–  ¡®àë áç¥âç¨ª®¢ cnt(3,5),
– £¨áâ®£à ¬¬¨àã¥¬ë¥ ¬ áá¨¢ë arrhist(3,5), ¨

– ¥ª®¥ ¯à¥¤áâ ¢«¥¨¥ ¤ ëå ¯à®¢®«®çëå ª ¬¥à cham(3,5).
�à®ç¨âë¢ ï á®¡ëâ¨¥ ¨§ ¯®â®ª  ¯ ª¥â®¢, statman(1) ¯à¥®¡à §ã¥â ¥£® ¨§ ¡¨ à®£® ä®à¬ â  ¢ áâàãªâãà¨-

à®¢ ë©, ª®â®àë© ¯®§¢®«ï¥â ®¡à é âìáï ¯® (¢®§¬®¦®, ®á¬ëá«¥ë¬) ¨¬¥ ¬ ¯¥à¥¬¥ëå,   ¥ ¯® á¤¢¨£ ¬

(offset) ¢ãâà¨ á®¡ëâ¨ï. � ª®¥ ¯à¥®¡à §®¢ ¨¥ ®áãé¥áâ¢«ï¥âáï äãªæ¨ï¬¨ b2s <event type>() ¤«ï á®®â¢¥â-

áâ¢ãîé¨å â¨¯®¢ á®¡ëâ¨©. �®íâ®¬ã statman(1) âà¥¡ã¥â «¨èì ¯¥à¥ª®¬¯¨«ïæ¨¨ (® ¥ ¯¥à¥¯¨áë¢ ¨ï, ª ª

¡ë«® ¡ë, ¥á«¨ ¡ë ® à ¡®â « ¥¯®áà¥¤áâ¢¥® á ¡¨ àë¬ á®¡ëâ¨¥¬) ¯à¨ ¨§¬¥¥¨¨ ä®à¬ â  á®¡ëâ¨ï ¥ª®-

â®à®£® § ¤¥©áâ¢®¢ ®£® â¨¯ . � â¥¬ statman(1) ¢ë¯®«ï¥â æ¨ª« ¢ëç¨á«¥¨ï cell’s ¨ æ¨ª« § ¯®«¥¨ï/á¡à®á 

knobj’es, ®¡  ¯ à ¬¥âà¨§ã¥¬ë¥ â¨¯®¬ á®¡ëâ¨ï. �® ¥áâì ª ¦¤ ï ïç¥©ª  ¯à®¨§¢®¤¨â ¯à¥¤¯¨á ë¥ ¥© ¢ëç¨á«¥-

¨ï,  ¡®à ®¯¥à æ¨© ¤«ï ª®â®àëå ¯à¨¬¥à® á®®â¢¥âáâ¢ã¥â ¤®¯ãáâ¨¬ë¬ ¢ ¯à ¢®© ç áâ¨ ¢ëà ¦¥¨ï ¯à¨á¢ ¨¢ ¨ï

ï§ëª  C (¯®¤¤¥à¦¨¢ îâáï â ª¦¥ ¬®£¨¥ äãªæ¨¨ ¬ â¥¬ â¨ç¥áª®© ¡¨¡«¨®â¥ª¨ C, libm),   ª ¦¤ë© knobj ¢ë§ë-

¢ ¥â á¢®¨ äãªæ¨¨ § ¯®«¥¨ï ¨/¨«¨ ®ç¨áâª¨ «¨èì ¤«ï á®®â¢¥âáâ¢ãîé¨å â¨¯®¢ á®¡ëâ¨©. �ç¥©ª¨ ®¯¥à¨àãîâ

§ ç¥¨ï¬¨ knvar’s, ª®â®àë¥ «¨¡® á®®â¢¥âáâ¢ãîâ ¢¥«¨ç¨ ¬ ¨§ á®¡ëâ¨ï, «¨¡® ï¢«ïîâáï ¢ãâà¥¨¬¨ ¯¥à¥¬¥-

ë¬¨ statman(1), á ¯®¬®éìî äãªæ¨© known(3) áâ ®¢ïé¨¬¨áï knvar’s, ¯à®¨§¢®¤ï  ¤ ¨¬¨ ¢ëç¨á«¥¨ï ¨

á®åà ïï à¥§ã«ìâ â âà¥¡ã¥¬®£® â¨¯ . knobj’es ®¯¥à¨àãîâ à¥§ã«ìâ â ¬¨ ¢ëç¨á«¨â¥«ìëå ïç¥¥ª ¨ § ç¥¨ï¬¨

knvar’s, á®åà ïï à¥§ã«ìâ âë á¢®¨å ¤¥©áâ¢¨© ¢ shared memory.
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�¨á. 2. �§ ¨¬®¤¥©áâ¢¨¥ í«¥¬¥â®¢ á¨áâ¥¬ë qdpb ¢ áå¥¬¥ ¢¨§ã «¨§ æ¨¨ dumper (¢ ¤ ®¬ á«ãç ¥ linpol(1)) +
analyser(1).

�®«®áâìî ª®ä¨£ãà¨àã¥¬ë¥ (ª ¦¤ë© âà¥¡ã¥â ä ©« â¨¯  knobj.conf(5)) ãâ¨«¨âë ¢¨§ã «¨§ æ¨¨ histview(1)
¨ cntview(1) ¯®¤ª«îç îâáï ª â¥¬ ¦¥, çâ® ¨ statman(1), ®¡« áâï¬ shared memory, ¯®â®¬ã çâ® ¨á¯®«ì§ãîâ â¥

¦¥ ª«îç¨. �¨åà®¨§ æ¨ï ¤®áâã¯  ®áãé¥áâ¢«ï¥âáï á ¯®¬®éìî IPC á¥¬ ä®à®¢. � § ¢ § ¤ ë© ¯¥à¨®¤ ¢à¥-

¬¥¨ (®¡ëç® 1–2 à §  §  æ¨ª« ãáª®à¨â¥«ï) ¢¨§ã «¨§ â®àë ¢ë¯®«ïîâ æ¨ª« § ¯®«¥¨ï/á¡à®á  á®¡áâ¢¥ëå

knobj’es, â ª¨¬ ®¡à §®¬ ¢ëç¨âë¢ ï ¨ ®â®¡à ¦ ï  ª®¯«¥ãî áâ â¨áâ¨ªã. �  áâ®ïé¨© ¬®¬¥â ¤«ï histview(1)
à¥ «¨§®¢ ë â¨¯ë £à ä¨ç¥áª®£® ¯à¥¤áâ ¢«¥¨ï ¤ ëå ¨§ shared memory ¢ ¢¨¤¥ ®¤®¬¥àëå TH1(3,5) ¨ ¤¢ã-

¬¥àëå TH2(3,5) £¨áâ®£à ¬¬ (¯®¤å®¤ïâ ¤«ï «î¡ëå £¨áâ®£à ¬¬ëå â¨¯®¢ knobj’es, ¯®¤¤¥à¦¨¢ ¥¬ëå ãâ¨«¨-

â®© statman(1)); ¤«ï cntview(1) – â¨¯ â¥ªáâ®¢®£® ¯à¥¤áâ ¢«¥¨ï  ¡®à  áç¥âç¨ª®¢ dcnt(3,5). � ¬¥â¨¬, çâ®

histview(1) ¯®«ì§ã¥âáï £¨áâ®£à ¬¬ë¬¨ ª« áá ¬¨ ROOT TH1*, TH2* «¨èì ¤«ï ®â®¡à ¦¥¨ï £¨áâ®£à ¬¬, ª -

¦¤ë© à § § ®¢® § ¯®«ïï ¨å ¤ ë¬¨ ¨§ shared memory. �®áà¥¤áâ¢®¬ ª« áá  TBufferFile ¬®¦® ¡ë«® ¡ë

à §¬¥áâ¨âì ¢ shared memory ®¡à é¥ë¥ ¢ ¯®á«¥¤®¢ â¥«ìë© ¢¨¤ (“á¥à¨ «¨§®¢ ë¥”) á ¯®¬®éìî äãªæ¨©

Streamer() á®¡áâ¢¥® ª« ááë TH1*, TH2*,   ¥ ¤ ë¥ ¤«ï ¨å, â ª¨¬ ®¡à §®¬ ¯®àãç¨¢ à ¡®âã á ¨¬¨

¥¯®áà¥¤áâ¢¥® statman(1)’ã. �®§¬®¦®, íâ® ã¯à®áâ¨«® ¡ë ¯à®£à ¬¬¨à®¢ ¨¥, ®  ¢¥àïª  ã¢¥«¨ç¨«® ¡ë

 ª« ¤ë¥ à áå®¤ë – § ¯®«ïîé¨¥ äãªæ¨¨ £¨áâ®£à ¬¬ ¨ ¨å Streamer()’ë ¢ë§ë¢ «¨áì ¡ë ¯à¨ ¯®«ãç¥¨¨

ª ¦¤®£® á®¡ëâ¨ï,   ¥ ¯à¨ ª ¦¤®© ¯à®à¨á®¢ª¥ (â® ¥áâì áãé¥áâ¢¥® à¥¦¥), ª ª á¥©ç á. � ª ¨«¨ ¨ ç¥,  

¬®¬¥â à¥ «¨§ æ¨¨ ¯¥à¢®© áå¥¬ë ã¤®¡®£® á¯®á®¡  á¥à¨ «¨§ æ¨¨ ª« áá®¢ ¥ ¡ë«®, â.ª. ª« áá TBufferFile

®âáãâáâ¢®¢ «.

�â®à ï áå¥¬  (á¬. à¨á. 2) – á ¬ ï ¯à®áâ ï ¨§ ¢á¥å, ¯¥à¢® ç «ì® à §à ¡®â  ï ¤«ï áâ¥¤®¢. �¡ íâ®¬

£®¢®à¨â ¨  §¢ ¨¥ ãâ¨«¨âë analyser(1), ¯à¨¬¥à® à¥ «¨§ãîé¥© äãªæ¨® «ì®áâì ®¤®¨¬¥ëå ¯à¨¡®à®¢

¯à¥¦¨å ¢à¥¬¥. � ¥© ¯à¥¤¯®« £ ¥âáï, çâ® á®¡ëâ¨¥ (¢®§¬®¦®, ¥ á  ç « ,   á ¥ª¨¬ á¬¥é¥¨¥¬) á®¤¥à-

¦¨â ä¨ªá¨à®¢ ®¥ ç¨á«® 2–¡ ©â®¢ëå ¢¥«¨ç¨, ª ¦¤ ï ¨§ ª®â®àëå ®§ ç ¥â ®¬¥à ª  «  á®®â¢¥âáâ¢ãîé¥©

£¨áâ®£à ¬¬ë, ¢ ª®â®àë© ã¦® ¤®¡ ¢¨âì ¥¤¨¨æã. �áå®¤ï ¨§ íâ®£® analyser(1)  ª ¯«¨¢ ¥â £¨áâ®£à ¬¬ë ¨

á § ¤ ë¬ ¨â¥à¢ «®¬ ¢à¥¬¥¨ ¯à®à¨á®¢ë¢ ¥â â¥ ¨§ ¨å, çâ® ¥¬ã ¯à¥¤¯¨á ë ª®ä¨£ãà æ¨®ë¬ ä ©«®¬

analyser.conf(5) (á¬. à¨á. 4). Dumper § ¨¬ ¥âáï ¢ë¤ ç¥© â¥ªáâ®¢®© ¨ä®à¬ æ¨¨ ¨ âà¥¡ã¥â ¨á¯à ¢«¥¨© ¨

¯¥à¥ª®¬¯¨«ïæ¨¨ ¤«ï ¯¥à¥å®¤    ¤àã£¨¥ ¤ ë¥.

� âà¥âì¥© áå¥¬¥ (á¬. à¨á. 3) ãâ¨«¨â  b2r(1) ¯¥à¥¢®¤¨â ¤ ë¥ ¨§ “áëà®£®” ¡¨ à®£® ä®à¬ â  ¢ ¯®á®¡ë-

â¨©®¥ ROOT–¯à¥¤áâ ¢«¥¨¥ Event, ª®â®à®¥ ¯¥à¥¤ ¥âáï ¤ «ìè¥ 1) á ¯®¬®éìî TMessage ç¥à¥§ TSocket, ¨«¨

2) ¯®áà¥¤áâ¢®¬ TBufferFile ç¥à¥§ á®¢¬¥áâ® ¤®áâã¯ãî ®¡« áâì ¯ ¬ïâ¨, ª®â®à ï ®à£ ¨§ã¥âáï á ¯®¬®éìî

¬¥å ¨§¬®¢ shared memory ¨«¨ mmap(2), ¨«¨ 3) ¢ ¢¨¤¥ ¯ ª¥â®¢, â¥«  ª®â®àëå á®¤¥à¦ â á¥à¨ «¨§®¢ ë¥ ¯®-
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�¨á. 3. �§ ¨¬®¤¥©áâ¢¨¥ í«¥¬¥â®¢ á¨áâ¥¬ë ngdp ¢ áå¥¬¥ ¢¨§ã «¨§ æ¨¨ b2r(1) → r2h(1) → ª«¨¥âáª¨¥ ROOT–áªà¨¯âë.

áà¥¤áâ¢®¬ TBufferFile Event’ë. �à®¨§¢®¤¨¬ë¥ Event’ë â ª¦¥ ¬®£ãâ ¡ëâì á®åà ¥ë   HDD ¢ ROOT TFile

¢ ¢¨¤¥ ROOT–ª« áá  TTree. � «¥¥  ª®¯«¥¨¥ £¨áâ®£à ¬¬ ¨ â.¯. ¬®¦¥â ¡ëâì à¥ «¨§®¢ ® à §¤¥«ì® «¨¡®

á®¢¬¥é¥® á ¢¨§ã «¨§ æ¨¥©. � ¯¥à¢®¬ á«ãç ¥ Event’ë ¯®áâã¯ îâ ª ãâ¨«¨â¥ r2h(1), § ¯®«ïîé¥© £¨áâ®£à ¬¬ë

(¢ ¢¨¤¥ á®®â¢¥âáâ¢ãîé¨å £¨áâ®£à ¬¬ëå ª« áá®¢ ROOT TH1*, TH2*) ¨ â.¯., ¢ ª®â®à®© ¨ “¯àïç¥âáï” § ¢¨á¨¬®áâì

®â á¬ëá«  íªá¯¥à¨¬¥â «ìëå ¤ ëå. �®íâ®¬ã r2h(1) âà¥¡ã¥â «¨¡® ¯¥à¥¯¨áë¢ ¨ï ¨ ¯¥à¥ª®¬¯¨«ïæ¨¨ ¯à¨

ª ª¨å–«¨¡® ¨§¬¥¥¨ïå ®¡à ¡ âë¢ ¥¬ëå ¤ ëå, «¨¡® à¥ «¨§ æ¨¨ ¥ª®© áå¥¬ë runtime–ª®ä¨£ãà¨à®¢ ¨ï.

r2h(1) ¯¥à¥¤ ¥â £¨áâ®£à ¬¬ë á ¯®¬®éìî TMessage ¯® § ¯à®á ¬ ¢¨§ã «¨§ â®à  (áâ®«ì ¯à®áâ®£®, çâ® ¬®¦¥â

¡ëâì ROOT–áªà¨¯â®¬,  ¯à¨¬¥à, client3.C),   â ª¦¥ ¬®¦¥â á®åà ïâì ¨å (¯à¨ á¢®¥¬ ®ª®ç ¨¨ ¨, ¢®§¬®¦®,

¢à¥¬ï ®â ¢à¥¬¥¨)   HDD ¢ ROOT TFile. �¤®¡® §¤¥áì â®, çâ® § ¢¥àè¥¨¥ ¢¨§ã «¨§ â®à  ¥ ¯à¨¢®¤¨â

ª ¯®â¥à¥  ª®¯«¥ëå £¨áâ®£à ¬¬, ª ª ¢® ¢â®à®¬ á«ãç ¥, ª®â®àë©   ¤ ë© ¬®¬¥â à¥ «¨§®¢  ¢ ¢¨¤¥

ROOT–áªà¨¯â®¢ client.C, client2.C. �ãé¥áâ¢ã¥â ¨ ¡®«¥¥ ¢ ¦ ï ¯à¨ç¨  à §¤¥«¥¨ï  ª®¯«¥¨ï áâ â¨áâ¨ª¨

¨ ¥¥ ¢¨§ã «¨§ æ¨¨. �¥«® ¢ â®¬, çâ® «î¡ ï £à ä¨ç¥áª ï ¢ë¤ ç  âà¥¡ã¥â ¢§ ¨¬®¤¥©áâ¢¨ï á ®ª®®© á¨áâ¥¬®©,

¢á¥£¤  ¯à¥¤áâ ¢«ïîé¥£® á®¡®© ¡¥áª®¥çë© æ¨ª« ®¡à ¡®âª¨ â ª  §ë¢ ¥¬ëå á®¡ëâ¨© ®ª®®© á¨áâ¥¬ë (event,

¥ á«¥¤ã¥â ¯ãâ âì á á®¡ëâ¨ï¬¨ ¢ á¬ëá«¥ qdpb). � ª®© æ¨ª« ¥ã¤®¡® (¨ ¥ ¢á¥£¤  ¢®§¬®¦®) á®¢¬¥é âì ¢

à ¬ª å ¥¤¨®£® ¯®â®ª  ¨á¯®«¥¨ï á ¡¥áª®¥çë¬ ¦¥ æ¨ª«®¬ çâ¥¨ï ¯ ª¥â®¢ ¨§ ¥ª®£® ¢å®¤®£® ¯®â®ª .

�«ï ®à£ ¨§ æ¨¨ ¦¥ ®â¤¥«ìëå ¯®â®ª®¢ ¨á¯®«¥¨ï ã¦® à §¤¥«¥¨¥ – «¨¡®   ®â¤¥«ìë¥ ¯à®æ¥ááë (çâ® ¨

á¤¥« ®), «¨¡®   ®â¤¥«ìë¥ ¨â¨ pthread(3).
�®®¡é¥ ¦¥ ª í«¥¬¥â ¬ á¨áâ¥¬ë qdpb á«¥¤ã¥â ®â®á¨âìáï ª ª ª ª®áâàãªâ®àã á  ¡®à®¬ â¨¯®¢ëå ¤¥â «¥©,

¯®§¢®«ïîé¥¬ã á®¡à âì á¨áâ¥¬ã DAQ ª®ªà¥â®© ãáâ ®¢ª¨, ¨á¯à ¢«ïï «¨¡® à¥ «¨§ãï § ®¢® «¨èì ¬¨¨¬ «ì-

®¥ ª®«¨ç¥áâ¢® í«¥¬¥â®¢. �  áâ®ïé¨© ¬®¬¥â á¨áâ¥¬  qdpb á®¤¥à¦¨â ¯®àï¤ª  60000 áâà®ª ®à¨£¨ «ì®£®
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�¨á. 4. �¤®¬¥àë¥ £¨áâ®£à ¬¬ë TH1(3) ¯ ª¥â  ROOT, ¯®áâà®¥ë¥ ¨ ®â®¡à ¦¥ë¥ ¬®¤ã«¥¬ analyser(1).

ª®¤    C ¨ C++ ¨ 30000 áâà®ª ¤®ªã¬¥â æ¨¨.

�à®áâ¥©è¨¥ ¤¥©áâ¢¨ï  ¤ ®â¤¥«ìë¬¨ í«¥¬¥â ¬¨ á¨áâ¥¬ë (§ £àã§ª , ¢ë£àã§ª , ª®ä¨£ãà¨à®¢ ¨¥, ¨¨-

æ¨ «¨§ æ¨ï, ¯®áë«ª  á¨£ « , â¥áâ¨à®¢ ¨¥ ¨ â.¯.) á®¡à ë ¢ ¥¤¨ë© Makefile, â® ¥áâì ª®ä¨£ãà æ¨®ë©

ä ©« ãâ¨«¨âë make(1). �à¨£¨ «ì® â ª®© ä ©« ¯à¥¤áâ ¢«ï¥â á®¡®© ®¯¨á ¨¥ á¢ï§¥© ¨ § ¢¨á¨¬®áâ¥© ¯à¨

£¥¥à æ¨¨ ä ©«®¢ ¨ ¯à®£à ¬¬, ® ¡«¨§ª® ¯®¤å®¤¨â ¤«ï  è¥© § ¤ ç¨ á®®â¥áâ¨  ¡®àë ã¯®¬ïãâëå ¤¥©áâ¢¨©

á ª®¬ ¤ ¬¨ ®¯¥à â®à , â ª¨¬¨ ª ª § ¯ãáª ¨«¨ ®áâ ®¢ª   ¡®à  ¤ ëå ¨ â.¯. � ª¨¬ ®¡à §®¬, ª®¬ ¤ë ®¯¥-

à â®à  ¯à¥¤áâ ¢«¥ë â ª  §ë¢ ¥¬ë¬¨ target’ ¬¨ Makefile’ ,   ¨å ¨á¯®«¥¨¥ á¢®¤¨âáï ¤«ï á ¬®£® ®¯¥à â®à 

ª ¢ë¯®«¥¨î ª®¬ ¤®© áâà®ª¨ ¯à¨¬¥à® á«¥¤ãîé¥£® ¢¨¤ 

make -f sv.conf continue

�®¢¥àå ª®¬ ¤®–áâà®ç®£® ¨â¥àä¥©á  ¬®¤ã«ì sv(1) ¯à¥¤®áâ ¢«ï¥â GUI (á¬. à¨á. 5), â ª çâ®,  ¯à¨¬¥à, ¯®

 ¦ â¨î ª®¯ª¨ Continue ¡ã¤¥â ¢ë¯®«¥  ¢ëè¥¯à¨¢¥¤¥ ï ª®¬ ¤ .

�®¤à®¡®¥ ®¯¨á ¨¥ á¨áâ¥¬ë ngdp, § ¤ã¬ ®© ¤«ï ¤®áâ¨¦¥¨ï ¬ ªá¨¬ «ì®© ¯à®¨§¢®¤¨â¥«ì®áâ¨ ¨

¯à®¯ãáª®© á¯®á®¡®áâ¨ ¤«ï ¤ ëå  ¯¯ à âëå áà¥¤áâ¢, ¢ëå®¤¨â §  à ¬ª¨ ¤ ®© à ¡®âë. �®âï ¥¥ à¥ «¨§ æ¨ï

¯à¨æ¨¯¨ «ì® ®â«¨ç ¥âáï ®â á¨áâ¥¬ë qdpb, ¨¤¥®«®£¨ç¥áª¨ á ¯®«ì§®¢ â¥«ìáª®© â®çª¨ §à¥¨ï ®¨ ¡«¨§ª¨.

�®íâ®¬ã ®£à ¨ç¨¬áï ªà âª¨¬ ¯à®¢¥¤¥¨¥¬ ¯ à ««¥«¥© ¬¥¦¤ã íâ¨¬¨ ¤¢ã¬ï ¨äà áâàãªâãàë¬¨ á¨áâ¥¬ ¬¨.

� ª, ¢ ngdp ¢¬¥áâ® â®çª¨ ¢¥â¢«¥¨ï à¥ «¨§®¢ ë:

– ¨â¥àä¥©á ¬¥¦¤ã ®¡à ¡®âç¨ª®¬ ¯à¥àë¢ ¨© ����� ¨ á¨áâ¥¬®© netgraph(4) – ®¤  (â® ¥áâì ã§¥«, “¢¥àè¨ 

£à ä ” á¨áâ¥¬ë netgraph(4)) â¨¯  ng camacsrc(4) (¯®§¢®«ï¥â ¯®«ãç âì ¤ ë¥ ®â ¥áª®«ìª¨å ®¡à ¡®âç¨ª®¢

¯à¥àë¢ ¨©, â® ¥áâì ¤à ©¢¥à®¢ �����,   ®¤®¬ ¨ â®¬ ¦¥ ª®¬¯ìîâ¥à¥);
– ®¤  â¨¯  ng fifo(4), ¯®¤¤¥à¦¨¢ îé ï ¥áª®«ìª® ¡ãä¥àëå ¤¨áæ¨¯«¨ ¨ ¯®§¢®«ïîé ï ®â¯à ¢«ïâì ¯®â®ª(¨)
¯ ª¥â®¢ ª ª ¢ ª®â¥ªáâ § ¤ ç¨ «®ª «ì®£® ª®¬¯ìîâ¥à  (¯®áà¥¤áâ¢®¬ ng socket(4), á¬. ¨¦¥), â ª ¨ ¢ ª®-

â¥ªáâ ï¤à  ã¤ «¥®£® (remote) ª®¬¯ìîâ¥à  ¯® ¯à®â®ª®«ã TCP/IP. � ¯®á«¥¤¥¬ á«ãç ¥ ¢¬¥áâ® ¯ àë ¯à®æ¥áá®¢

faucet(1), hose(1) ¨á¯®«ì§ã¥âáï ¯ à  ®¤ – «®ª «ì ï ¨ ã¤ «¥ ï – â¨¯  ng ksocket(4), áâ ¤ àâ® ¯à¥¤®áâ -

¢«ï¥¬®£® á¨áâ¥¬®© netgraph(4).
�¬¥áâ® á¥à¢¨áëå ¬®¤ã«¥© ¨â¥àä¥©á  á â®çª®© ¢¥â¢«¥¨ï (bpput(1), bpget(1)) ¨á¯®«ì§ãîâáï á¥à¢¨áë¥

¬®¤ã«¨ ¨â¥àä¥©á  á á¨áâ¥¬®© netgraph(4) – ngput(1), ngget(1). �â ¤ àâë© ¬¥å ¨§¬ â ª®£® ¢§ ¨¬®¤¥©-

áâ¢¨ï, ¯®§¢®«ïîé¨© ¯¥à¥¤ ¢ âì ¨ ¯®«ãç âì ª ª ¤ ë¥, â ª ¨ â ª  §ë¢ ¥¬ë¥ ã¯à ¢«ïîé¨¥ á®®¡é¥¨ï (control

message) – á®ª¥â ¢ á¯¥æ¨ «ì®¬ ¤®¬¥¥, ï¢«ïîé¨©áï â ª¦¥ ®¤®© â¨¯  ng socket(4).
�â¬¥â¨¬, çâ®   «î¡®¬ ª®¬¯ìîâ¥à¥, ¢å®¤ïé¥¬ ¢ á¨áâ¥¬ã DAQ, ®¤®¢à¥¬¥® ¬®¦¥â ¨á¯®«ïâìáï (¯à®-

¤®«¦ ï   «®£¨î netgraph(4)’  á OOP à¥ «¨§ æ¨¥©, ¬®¦® áª § âì “¨áâ æ¨à®¢ âìáï”, instantiation) «î¡®¥

(®£à ¨ç¥®¥ «¨èì à¥áãàá ¬¨ ¯ ¬ïâ¨) ª®«¨ç¥áâ¢® íª§¥¬¯«ïà®¢ (“¨áâ æ¨©”, instance) ¯à ¢¨«ì® à¥ «¨§®¢ -

®© ®¤ë «î¡®£® â¨¯  (“ª« áá ”, class), â®£¤  ª ª ¢ qdpb â®çª  ¢¥â¢«¥¨ï ¢ ¢¨¤¥ á¨áâ¥¬®£® ¢ë§®¢  ¬®¦¥â ¡ëâì
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�¨á. 5. GUI ã¯à ¢«ïîé¥£® ¬®¤ã«ï sv(1).

â®«ìª® ®¤  («¨¡® à §¬®¦¥  ¯ãâ¥¬ § ïâ¨ï ¬®£¨å ®¬¥à®¢ á¨áâ¥¬ëå ¢ë§®¢®¢, çâ® á®¢¥àè¥® ¥ã¤®¡®),
  á«¥¤®¢ â¥«ì®, ¨ ¨áâ®ç¨ª ¯à¥àë¢ ¨© ����� â®«ìª® ®¤¨.

�«ï ¯à¨¨¬ îé¥£® (ã¤ «¥®£®) ª®¬¯ìîâ¥à  à¥ «¨§®¢   ®¤  â¨¯  ng defrag(4), ¤¥äà £¬¥â¨àãîé ï

¯ ª¥âë ¯®á«¥ ¯¥à¥áë«ª¨ ç¥à¥§ ¯ àã ng ksocket(4)’®¢, ¯®á«¥ ç¥£® ¯®â®ª ¯ ª¥â®¢ ¬®¦¥â «¨¡® ¡ëâì ¢ë¢¥¤¥

¢ ª®â¥ªáâ § ¤ ç¨, «¨¡® ¯à®¤®«¦ âì ¯à®å®¦¤¥¨¥ ç¥à¥§ netgraph(4) –  ¯à¨¬¥à,   ®¤¨ ¨§ ¢å®¤®¢ ®¤ë

â¨¯  ng em(4) ¨«¨ ng pool(4). �®¤  ng em(4) ¯à¥¤áâ ¢«ï¥â á®¡®© áè¨¢ â¥«ì á®¡ëâ¨© (Event Merger, ®âáî¤ 

 §¢ ¨¥) ª ª ¥ª¨© ¯à®áâ¥©è¨© ¢ à¨ â ¯®áâà®¨â¥«ï á®¡ëâ¨©, event builder’ . �®®â¢¥âáâ¢ãîé¨© ¢ à¨ â

â®çª¨ ¢¥â¢«¥¨ï, eventmerger(4) ¡ë« § ¤ã¬  ¥é¥ ¤«ï qdpb, ® ¨ à §ã ¥ ¯à¨¬¥ï«áï. �®¤  ng pool(4)
®áãé¥áâ¢«ï¥â ª®¯¨àãîé¥¥ (¡¥§ ã¤ «¥¨ï ¨§ ¡ãä¥à ) ¯®«ãç¥¨¥ ª ¦¤®£® N–£® ¯ ª¥â  § ¯à®è¥®£® â¨¯  ¨§

ng fifo(4), ¯à¥¤®áâ ¢«ïï â ª¨¬ ®¡à §®¬ ¢ë¡®àªã ¤«ï ¥ª®© express online ¯à¥¤®¡à ¡®âª¨ ¨/¨«¨ ¢¨§ã «¨§ æ¨¨

¢ á¨áâ¥¬¥ á ¡®«ìè¨¬ ¯®«ë¬ ¯®â®ª®¬ ¤ ëå.

� ¤®áâ â®ç® ¯à®áâëå ¢ à¨ â å á¨áâ¥¬ DAQ ¬®£ãâ ¡ëâì ¨á¯®«ì§®¢ ë “á ¬®â¥çë¥”, â ª  §ë¢ ¥¬ë¥

ASAP (As Soon As Possible, “ª ª â®«ìª® â ª áà §ã”) ¢ à¨ âë ®¤: ng fifos(4), ng ems(4) (s ®â Simple),
ng bp(4) (“á ¬®â¥çë©” ¢ à¨ â ng pool(4)). �â® § ç¨â, çâ® ¤ ë¥ ®¡à ¡ âë¢ îâáï áà §ã ¯® ¯®«ãç¥¨¨ ¨

¯¥à¥¤ îâáï áà §ã ¯® £®â®¢®áâ¨ ª ¯¥à¥¤ ç¥, ¯à¨ íâ®¬ ¯à®¬¥¦ãâ®ç ï ¡ãä¥à¨§ æ¨ï á ¯®á«¥¤ãîé¥© “¤®áë«ª®©”

¢ á«ãç ïå, ª®£¤  á¨åà® ï ¯¥à¥¤ ç  ¥¢®§¬®¦ , à¥ «¨§ã¥âáï á ¬¨¬ netgraph(4)’®¬. � â ª®© ¨¤¥®«®£¨¨

“¯¥à¢®â®«çª ” ®â ®¡à ¡®âç¨ª  ¯à¥àë¢ ¨©, ¯®à®¦¤ îé¥£® ¨ ®â¯à ¢«ïîé¥£® ¯ ª¥â, å¢ â ¥â ¤«ï ¯à®å®¦¤¥¨ï

¯ ª¥â  “á ¬®â¥ª®¬” ç¥à¥§ ¢áî á¨áâ¥¬ã DAQ (á¬. â ª¦¥ à¨á. 6), â® ¥áâì ¨£¤¥ ¢ ¥© ¥ âà¥¡ã¥âáï ¯®â®ª®¢
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0x10c_output0:

ksocket [112]:

inet/stream/tcp

ngget10682:

socket [110]:

get

src:

camacsrc [10e]:

output

0x10c_listen:

ksocket [10d]:

inet/stream/tcp
fifo:

fifos [10c]:

output0 output3 input listen

�¨á. 6. �à ä á¨áâ¥¬ë ngdp, à¥ «¨§ãîé¨© “á ¬®â¥çãî” DAQ QUADRO.

flt:

filter [b]:

out in

0x9_input:

ksocket [a]:

inet/stream/tcp
chan2:

defrag [9]:

inputoutput

0x7_input:

ksocket [8]:

inet/stream/tcp
chan1:

defrag [7]:

inputoutput

0x5_input:

ksocket [6]:

inet/stream/tcp
chan0:

defrag [5]:

inputoutput

0x3_listen:

ksocket [4]:

inet/stream/tcp
fifo:

fifo [3]:

inputlisten

em:

em [2]:

output chan2 chan1 chan0

�¨á. 7. �à ä á¨áâ¥¬ë ngdp, à¥ «¨§ãîé¨© ãà®¢¥ì SubEvB.

¨á¯®«¥¨ï.

�«ï ¡®«¥¥ á«®¦ëå ¬®£®ãà®¢¥¢ëå á¨áâ¥¬ DAQ â ª®¥ á¨åà®®¥ ¯à®å®¦¤¥¨¥ ¥¢®§¬®¦®, ¯®íâ®¬ã

¤«ï ª ¦¤®£® ãà®¢ï ¯à¥¤¯®« £ ¥âáï  «¨ç¨¥ å®âï ¡ë ®¤®£®  ¢â®®¬®£® ¯®â®ª  ¨á¯®«¥¨ï (¢ ¢¨¤¥ ¨â¨

ï¤à , kthread), ª®â®àë© § ¨¬ ¥âáï ¯®áë«ª®© § ¯à®á®¢ (¢ ¢¨¤¥ ã¯à ¢«ïîé¨å ¯ ª¥â®¢, control packet)   ¨¦¥-

«¥¦ é¨© (®â®á¨â¥«ì®  ¯à ¢«¥¨ï ¯®â®ª  ¤ ëå) ãà®¢¥ì,   ª®â®à®¬ ®¤  ng fifo(4), ¯®¤¤¥à¦¨¢ îé ï

¢ á¢®¥¬ ¡ãä¥à¥ ®ç¥à¥¤¨ (queue) ¯ ª¥â®¢ ¤ ëå á ¥®¡å®¤¨¬ë¬¨ ¯à ¢¨« ¬¨ (disciplines) ¯®¬¥é¥¨ï ¨ ¢ë-

¥¬ª¨, ®â¢¥ç ¥â «¨¡® ®â¯à ¢ª®© ¯ ª¥â  ¤ ëå, «¨¡® ®â¢¥âë¬ ¯ ª¥â®¬ (answer packet) á ª®¤®¬ ®è¨¡ª¨. �

áãé¥áâ¢ãîé¥© à¥ «¨§ æ¨¨ ¨â¨ ¢áâà®¥ë ¢ ®¤ë ng em(4) ¨ ng pool(4). �à¨ íâ®¬ â¨¯®¢®© ãà®¢¥ì   ®¤®¬

ª®¬¯ìîâ¥à¥ ¢ë£«ï¤¨â ª ª ng_defrag→ ng_em → ng_filter→ ng_fifo (á¬. â ª¦¥ à¨á. 7).
�®¤  â¨¯  ng filter(4) ¯à¥¤ § ç¥  ¤«ï ä¨«ìâà æ¨¨ ¯ ª¥â®¢ ¯® ¯à ¢¨« ¬, à¥ «¨§®¢ ë¬ ¢ ¢¨¤¥ äãª-

æ¨© ¢ ®â¤¥«ìëå KLD–¬®¤ã«ïå, ¨ ¯à¥¤®áâ ¢«ï¥â ¨â¥àä¥©á ¤«ï ¯®¤ª«îç¥¨ï ¨ ®âª«îç¥¨ï ¯®á«¥¤¨å ¢®

¢à¥¬ï ¨á¯®«¥¨ï (á¢®¥£® à®¤  plug–in). �®§¬®¦® â ª¦¥ ¯à®¯ãáª ¨¥ ¯®â®ª  ç¥à¥§ ¢¥è¨© ä¨«ìâà, ¢å®¤

ª®â®à®£® ¯®¤á®¥¤¨¥ ª hook’ã subout,   ¢ëå®¤ – ª subin. (�®¥¤¨¥ë¥ ¯ àë hook’®¢ ¯à¥¤áâ ¢«ïîâ á®¡®©

“à¥¡à  £à ä ” á¨áâ¥¬ë netgraph(4), ¢¤®«ì ª®â®àëå ¢ ¥© ¯¥à¥¤ îâáï ¤ ë¥.) �¨«ìâà æ¨ï ¢ ¯à¨æ¨¯¥ ¬®¦¥â

ª ª ã£®¤® ¯à¥®¡à §®¢ë¢ âì ¯ ª¥â «¨¡® ¯®«®áâìî ®â¡à®á¨âì ¥£® ¨/¨«¨ áä®à¬¨à®¢ âì ®¢ë©. �à ¢¨«  ä¨«ì-

âà æ¨¨ ¯à¨¬¥ïîâáï ¢ ¯®àï¤ª¥ ¨å ¯®¤ª«îç¥¨ï. �¥è¨© ä¨«ìâà, ª®â®àë¬ ¬®¦¥â ¡ëâì ª ª ®¤  (æ¥¯®çª 

®¤), â ª ¨ ¯®«ì§®¢ â¥«ìáª¨© ¯à®æ¥áá (ª®¢¥©¥à ¯à®æ¥áá®¢), ¯à¨¬¥ï¥âáï ¯®á«¥¤¨¬ (¥á«¨ ® ¯à¨á®¥¤¨¥).
�«ï ã¯à ¢«¥¨ï í«¥¬¥â ¬¨ á¨áâ¥¬ë netgraph(4) ¨á¯®«ì§ãîâáï ã¯à ¢«ïîé¨¥ á®®¡é¥¨ï, ®à¨£¨ «ì®

à¥ «¨§®¢ ë¥ «¨èì «®ª «ì®. �«ï ã¤ «¥®© ¤®áâ ¢ª¨ â ª®¢ëå ¥®¡å®¤¨¬ë à¥ «¨§ æ¨ï á¯¥æ¨ «ì®© ®¤ë

( ¯à¨¬¥à, â¨¯  ng sv(4) – NetGraph SuperVisor) ¨ ¥ª®â®àë¥ ¨á¯à ¢«¥¨ï ¡ §®¢®© à¥ «¨§ æ¨¨ netgraph(4),
®¯ëâ à ¡®âë á ª®â®à®© ¯®ª § « â ª¦¥ ¥áª®«ìª® ¤àã£¨å ¬¥áâ (ngctl(8), netgraph(3)) ¤«ï ¢®§¬®¦ëå ã«ãçè¥-
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¨© ¯®¤  è¨ § ¤ ç¨. �  áâ®ïé¨© ¬®¬¥â á¨áâ¥¬  ngdp á®¤¥à¦¨â ¯®àï¤ª  50000 áâà®ª ®à¨£¨ «ì®£® ª®¤ 

  C ¨ C++ ¨ 6000 áâà®ª ¤®ªã¬¥â æ¨¨.

������

� ª¨¬ ®¡à §®¬, ¯®áâà®¥¨¥ á¨áâ¥¬ á¡®à  ¤ ëå ¯®¤ á®¢à¥¬¥ë¬¨ UNIX–¯®¤®¡ë¬¨ ®¯¥à æ¨®ë¬¨

á¨áâ¥¬ ¬¨, á ®¤®© áâ®à®ë, âà¥¡ã¥â á¥àì¥§ëå § ¨©  àå¨â¥ªâãàë ¨ ª®æ¥¯æ¨© ¯®á«¥¤¨å, ã¬¥¨ï “¢¯¨áë-

¢ âìáï” ¢ ¨å áâ¨«ì ¨ ¨á¯®«ì§®¢ âì ¤®¢®«ì® è¨à®ª¨©  àá¥ « á¨áâ¥¬ëå áà¥¤áâ¢ ¨ ¨â¥àä¥©á®¢. � ¤àã£®©

áâ®à®ë, íâ® ®ªã¯ ¥âáï, ¯®§¢®«ïï áâà®¨âì ¬®¤ã«ìë¥ á¨áâ¥¬ë á¡®à  ¤ ëå ¯®¤ à §«¨çë¥ § ¤ ç¨ íªá¯¥à¨-

¬¥â «ì®© ï¤¥à®© ä¨§¨ª¨. �®¤ã«ì ï ®à£ ¨§ æ¨ï ¯®§¢®«ï¥â «¥£ª® à á¯à¥¤¥«ïâì ¨ ¬ áèâ ¡¨à®¢ âì á¨áâ¥¬ë

DAQ,   â ª¦¥ ¨§®«¨à®¢ âì ª®¤, á¯¥æ¨ä¨ç¥áª¨© ¤«ï â®© ¨«¨ ¨®© ª®ªà¥â®© íªá¯¥à¨¬¥â «ì®© ãáâ ®¢ª¨,

¨ à¥ «¨§®¢ âì  ¡®à ¥á¯¥æ¨ä¨ç¥áª¨å ¬®¤ã«¥© (¨äà áâàãªâãàãî á¨áâ¥¬ã), ¨á¯®«ì§ãîé¨åáï ¢ ¥¨§¬¥®¬

¢¨¤¥ ¢ «î¡ëå á¨áâ¥¬ å DAQ. �äà áâàãªâãàë© ¯®¤å®¤ ¬¨¨¬¨§¨àã¥â ãá¨«¨ï ¯® à §à ¡®âª¥ ¨ á®¯à®¢®¦¤¥-

¨î ¬®£¨å á¨áâ¥¬ DAQ, ¯®áª®«ìªã ®¤¨ ¨ â®â ¦¥ ®â« ¦¥ë© ª®¤ ¬®¦® ¯à¨¬¥ïâì á®¢  ¨ á®¢ . �

à ¡®â¥ ¯®¤à®¡® à áá¬®âà¥  ¨äà áâàãªâãà ï á¨áâ¥¬  qdpb,   â ª¦¥ âà¨ áå¥¬ë à¥ «¨§ æ¨¨   ¥¥ ®á®¢¥

á¨áâ¥¬ DAQ, ¯à¨¬¥ï¢è¨åáï   ¥áª®«ìª¨å ãáâ ®¢ª å ¢ ��� ����. � áá¬®âà¥ë¥ à §«¨ç¨ï íâ¨å áå¥¬

á®áà¥¤®â®ç¥ë   § ª«îç¨â¥«ì®¬ íâ ¯¥ ®¡à ¡®âª¨ ¨ ¢ ¢¨§ã «¨§ æ¨¨ ¤ ëå, â®£¤  ª ª á¡®à ¨ âà á¯®à-

â¨à®¢ª  à¥ «¨§®¢ ë ®¤®â¨¯®. �¨áâ¥¬  ngdp ª ª à §¢¨â¨¥ ¨äà áâàãªâãà®£® ¯®¤å®¤  à¥ «¨§ã¥â ¬®¤ã«¨

¢ ª®â¥ªáâ¥ ï¤à  ¨ë¬, ç¥¬ qdpb, ®¡à §®¬ (¢ áâ¨«¥ ¯ ª¥â  netgraph), çâ® ã«ãçè ¥â ¯à®¨§¢®¤¨â¥«ì®áâì ¨

¬ áèâ ¡¨àã¥¬®áâì, ® á®¢¬¥áâ¨¬    ãà®¢¥ ¬®¤ã«¥© ¯®«ì§®¢ â¥«ìáª®£® ª®â¥ªáâ .
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IMPLEMENTATION OF DATA ACQUISITION SYSTEMS FOR MULTICHANNEL NUCLEAR PHYSICS

SETUPS ON BASE OF THE UNIX–LIKE OPERATING SYSTEMS
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Some ideas and principles, used at design of software for data acquisition systems on base of the modern UNIX–like operating

systems, are considered. In particular, ones follows: wide using of interprocess and intercomputer interfaces for data transfer,

elimination of intermediate storages on HDD, modular structure allows to easy distribute and scale data acquisition system,

implementation of typical framework systems, and so on. The comparison of a UNIX–like operating systems and DOS as

environments for data acquisition software implementation is done. The framework provided by the qdpb system, which allows

to implement a modular distributed systems for data acquisition, transfer, processing, and visualization for various nuclear physics

experimental setups with electronic readout, is described. Some used at the Laboratory of High Energies (LHE) of the Joint

Institute for Nuclear Research (JINR, Dubna) schemes of qdpb framework based implementation of the data acquisition systems

for such setups are explained. A some variant of the data acquisition frameworks future development – the ngdp system – is

presented briefly.
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