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�

Ïåðå÷åíü óñëîâíûõ îáîçíà÷åíèé ñèìâîëîâ, åäèíèö è òåðìèíîâ

�[çíà÷åíèå]�â êâàäðàòíûõ ñêîáêàõ ïðèâîäèòñÿ çíà÷åíèå âåëè÷èíû (ïàðàìåòðà) ïî óìîë÷àíèþ.��ìîäóëü�ôàéë, ñîäåðæàùèé ÷àñòü èñõîäíîãî êîäà ïðîãðàììû íà ÿçûêå Object Pascal (Delphi).��ÂÝÓ�âòîðè÷íûé ýëåêòðîííûé óìíîæèòåëü.��ÏÍ×�ïðåîáðàçîâàòåäü íàïðÿæåíèå-÷àñòîòà.���Ââåäåíèå� set _Introduction "" � �

Íàñòîÿùèé äîêóìåíò îïèñûâàåò ñòðóêòóðó îñíîâíûõ äàííûõ ÿäðà ïðîãðàììû óïðàâëåíèÿ ìàññ-ñïåêòðîìåòðîì ÌÈ 1201-ÀÃÌ (äàëåå äàííûå). Äîïîëíèòåëüíî ïðèâåäåíû ðåêîìåíäàöèè ïî ðàáîòå ñ äàííûìè: ïðàâèëà äîñòóïà, ìîäèôèêàöèè è ñìûñë äàííûõ.

Ïðîãðàììà óïðàâëåíèÿ ìàññ-ñïåêòðîìåòðîì ÌÈ1201-ÀÃÌ õðàíèò îñíîâíûå äàííûå â îïåðàòèâíîé ïàìÿòè ÝÂÌ. Äëÿ ýôôåêòèâíîãî èñïîëüçîâàíèÿ è/èëè ìîäèôèêàöèè ïðîãðàììû òðåáóåòñÿ ÷åòêîå ïîíèìàíèå ôîðìàòà è ñìûñëà äàííûõ, êîòîðûå ïðîãðàììà èñïîëüçóåò.

Â äàííîì äîêóìåíòå îïèñàíû îñíîâíûå (äîñòóïíûå ïîëüçîâàòåëþ è ðàçðàáîò÷èêó) ôîðìàòû äàííûõ ÿäðà óïðàâëåíèÿ ìàññ-ñïåêòðîìåòðîì ÌÈ 1201-ÀÃÌ è ïðàâèëà èõ èçìåíåíèÿ.

� quote "� seq ïóíêò\h\r0 �� seq ðèñóíîê\h\r0 �� seq òàáëèöà\h\r0 �� seq ôîðìóëà\h\r0 �� seq � if "0" <> "� seq _!IDãëàâà\c �0�" "ãëàâà" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDãëàâà\h\r0 �� ref _ã_37752694652778 � quote � set _ã_37752694652778 "� seq  ãëàâà  � seq !_ã_ \h ��1�" �1� �� set � quote "_h_� seq !ãëàâà �1�ãëàâà" �_h_1ãëàâà� "� ref _ã_37752694652778 �1�" �1� �1�. " �1. �� seq ïóíêò\h\r0 �� seq ðèñóíîê\h\r0 �� seq òàáëèöà\h\r0 �� seq ôîðìóëà\h\r0 �� seq � if "0" <> "� seq _!IDãëàâà\c �0�" "ãëàâà" "!null" �!null�\r0\h �� seq _!IDãëàâà\h\r0 �� seq ïóíêò\h\r0 �� seq ðèñóíîê\h\r0 �� seq òàáëèöà\h\r0 �� seq ôîðìóëà\h\r0 �� seq � if "0" <> "� seq _!IDãëàâà\c �0�" "ãëàâà" "!null" �!null�\r0\h �� seq _!IDãëàâà\h\r0 �� seq ïóíêò\h\r0 �� seq ðèñóíîê\h\r0 �� seq òàáëèöà\h\r0 �� seq ôîðìóëà\h\r0 �� seq � if "0" <> "� seq _!IDãëàâà\c �0�" "ãëàâà" "!null" �!null�\r0\h �� seq _!IDãëàâà\h\r0 �� seq ïóíêò\h\r0 �� seq ðèñóíîê\h\r0 �� seq òàáëèöà\h\r0 �� seq ôîðìóëà\h\r0 �� seq ïóíêò\h\r0 �� seq ðèñóíîê\h\r0 �� seq òàáëèöà\h\r0 �� seq ôîðìóëà\h\r0 �� seq ïóíêò\h\r0 �� seq ðèñóíîê\h\r0 �� seq òàáëèöà\h\r0 �� seq ôîðìóëà\h\r0 �� seq � if "0" <> "� seq _!IDãëàâà\c �0�" "ãëàâà" "!null" �!null�\r0\h �� seq _!IDãëàâà\h\r0 �ÎáùÅÅ ÎÏÈÑÀÍÈÅ ñòðóêòóðû äàííûõ ßÄÐÀ

� SEQ ïîäïóíêò\h\r0 �� SEQ � IF "0" <> "� SEQ _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� SEQ _!IDïóíêò\h\r0 �� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37752694907407 � quote � set _ï_37752694907407 "� if 0 <> � seq !ãëàâà \c �1� "� ref � if 0 <> � seq !ãëàâà \c �1� � quote "_h_� seq !ãëàâà\c �1�ãëàâà" �_h_1ãëàâà� _h_null �_h_1ãëàâà� �1�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �1.�� seq  ïóíêò  � seq !_ï_ \h ��1�" �1.1� �� set � quote "_h_� seq !ïóíêò �1�ïóíêò" �_h_1ïóíêò� "� ref _ï_37752694907407 �1.1�" �1.1� �1.1�. " �1.1. �Ïåðå÷åíü îñíîâíûõ ñòðóêòóð äàííûõ è èõ íàçíà÷åíèå

ßäðî ïðîãðàììû óïðàâëåíèÿ ìàññ-ñïåêòðîìåòðîì ÌÈ 1201-ÀÃÌ (äàëåå ïðîãðàììà) ðàçìåùàåò è èñïîëüçóåò ñëåäóþùèå îñíîâíûå ñòðóêòóðû äàííûõ:

Îñíîâíîé îáúåêò ÿäðà ïðîãðàììû: MsThread. Äîñòóïåí êàê read-only ãëîáàëüíàÿ ïåðåìåííàÿ (ôóíêöèÿ) â ìîäóëå MCAD_MI1201_Interface. Â ýòîì æå ìîäóëå íàõîäÿòñÿ ôóíêöèÿ èíèöèàëèçàöèè ÿäðà LoadMs è ôóíêöèÿ çàâåðøåíèÿ ðàáîòû ÿäðà UnLoadMs.

Îñíîâíîé îáúåêò ãðàôè÷åñêîãî èíòåðôåéñà ïðîãðàììû: FormThread. Äîñòóïåí êàê read-only ãëîáàëüíàÿ ïåðåìåííàÿ (ôóíêöèÿ) â ìîäóëå MCAD_MI1201_Interface. Â ýòîì æå ìîäóëå íàõîäÿòñÿ ôóíêöèÿ èíèöèàëèçàöèè ãðàôè÷åñêîãî èíòåðôåéñà LoadInterface è ôóíêöèÿ çàâåðøåíèÿ ðàáîòû ãðàôè÷åñêîãî èíòåðôåéñà UnLoadInterface.

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37752702476852 � quote � set _ï_37752702476852 "� if 0 <> � seq !ãëàâà \c �1� "� ref � if 0 <> � seq !ãëàâà \c �1� � quote "_h_� seq !ãëàâà\c �1�ãëàâà" �_h_1ãëàâà� _h_null �_h_1ãëàâà� �1�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �1.�� seq  ïóíêò  � seq !_ï_ \h ��2�" �1.2� �� set � quote "_h_� seq !ïóíêò �2�ïóíêò" �_h_2ïóíêò� "� ref _ï_37752702476852 �1.2�" �1.2� �1.2�. " �1.2. � Ïåðå÷åíü äàííûõ ÿäðà è èõ íàçíà÷åíèå

Îñíîâíîé îáúåêò ÿäðà MsThread îïðåäåëåí êàê êëàññ (class) tMsThread, ñì. ìîäóëü MCAD_MI1201_Thread. Äëÿ óäîáñòâà, îïðåäåëåíèå tMsThread ðàçäåëåíî íà íåñêîëüêî ÷àñòåé (ìîäóëåé):

MCAD_MI1201_Thread0 — áàçîâûå äàííûå è ôóíêöèè ÿäðà.

MCAD_MI1201_Thread2 — êàëèáðîâêà øêàëû ìàññ ïî äâóì ïèêàì.

MCAD_MI1201_Thread01 — ïðîöåäóðà ïîèñêà öåíòðà ïèêà.

äðóãèå.

Ðàçáèåíèå ñäåëàíî ñ öåëüþ ðàçäåëèòü ïî ñìûñëó îïðåäëåíèå äàííûõ è ôóíêöèé ÿäðà ïðîãðàììû è óìåíüøèòü îáúåìû ìîäóëåé. Îáúåäèíåíèå ìîäóëåé îñóùåñòâëåíî ÷åðåç ìåõàíèçì íàñëåäîâàíèÿ êëàññîâ.

Äàííûå è ôóíêöèè ìîäóëåé ÿâëÿþòñÿ îáùèìè, â ñìûñëå ðàâíîäîñòóïíîñòè äëÿ âíåøíèõ ïðîöåäóð, ïîýòîìó äàëåå íå áóäåò äåòàëüíî ðàçáèðàòüñÿ ìåñòîïîëîæåíèå òîãî èëè èíîãî îïðåäåëåíèÿ â èåðàðõèè îïðåäåëåíèÿ tMsThread. Âñå âíåøíèå ïðîöåäóðû äîëæíû ðàññìàòðèâàòü MsThread êàê åäèíîå öåëîå, îïðåäåëåííîå â ìîäóëå MCAD_MI1201_Thread.

Îñíîâíûå äàííûå ÿäðà:

Ìàññèâ äàííûõ èçìåðåíèÿ äëÿ âñåõ êàíàëîâ.

Äàííûå äðàéâåðà (ìîäóëÿ óïðàâëåíèÿ ìàññ-ñïåêòðîìåòðîì, ñì. [�]), äîñòóïíû ÷åðåç prMsSp, òîëüêî äëÿ íàñëåäíèêîâ êëàññà, âíåøíèé äîñòóï îòñóòñòâóåò.

Âíóòðåííèå äàííûå ÿäðà. 

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37752697395833 � quote � set _ï_37752697395833 "� if 0 <> � seq !ãëàâà \c �1� "� ref � if 0 <> � seq !ãëàâà \c �1� � quote "_h_� seq !ãëàâà\c �1�ãëàâà" �_h_1ãëàâà� _h_null �_h_1ãëàâà� �1�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �1.�� seq  ïóíêò  � seq !_ï_ \h ��2�" �1.2� �� set � quote "_h_� seq !ïóíêò �2�ïóíêò" �_h_2ïóíêò� "� ref _ï_37752697395833 �1.2�" �1.2� �1.2�. " �1.2. � Ìàññèâ äàííûõ èçìåðåíèÿ

Ìàññèâ äàííûõ èçìåðåíèÿ äîñòóïåí êàê ñâîéñòâî (property) îáúåêòà ïðîãðàììû â âèäå ñïèñêîâ-ñåðèé (ñì. îïèñàíèå tCustomSeries â äîêóìåíòàöèè ê Delphi). Â êà÷åñòâå áàçîâîé áûëà âûáðàíà ñåðèÿ tLineSeries, äîïîëíåííàÿ íåêîòîðûìè äàííûìè è ïðîöåäóðàìè. Îïðåäåëåíèå òèïà tMSSeries ìîæíî íàéòè â ìîäóëå MCAD_MI1201_TChartSeries.

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_3775744474537 � quote � set _ï_3775744474537 "� if 0 <> � seq !ãëàâà \c �1� "� ref � if 0 <> � seq !ãëàâà \c �1� � quote "_h_� seq !ãëàâà\c �1�ãëàâà" �_h_1ãëàâà� _h_null �_h_1ãëàâà� �1�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �1.�� seq  ïóíêò  � seq !_ï_ \h ��4�" �1.4� �� set � quote "_h_� seq !ïóíêò �4�ïóíêò" �_h_4ïóíêò� "� ref _ï_3775744474537 �1.4�" �1.4� �1.4�. " �1.4. �Âíóòðåííèå äàííûå ÿäðà

Âíóòðåííèå äàííûå ÿäðà äîñòóïíû äëÿ âíåøíèõ ïðîöåäóð ÷åðåç ñâîéñòâà (properties) êëàññà tMsThread. Äàëåå áóäóò ðàññìîòðåíû ïîäðîáíåå:

Ìàññà è ðàáîòà ñ ìàññîé. Ïîä ìàññîé ïîíèìàåòñÿ çíà÷åíèå îòíîøåíèÿ ìàññû ê çàðÿäó, äëÿ êîòîðîãî ïðèáîð ïðîèçâîäèò èçìåðåíèå.

Ñèãíàë è ðàáîòà ñ ñèãíàëîì. Ïîä ñèãíàëîì ïîíèìàåòñÿ ðåçóëüòàò èçìåðåíèÿ ïðèáîðà.

� quote "� seq ïóíêò\h\r0 �� seq ðèñóíîê\h\r0 �� seq òàáëèöà\h\r0 �� seq ôîðìóëà\h\r0 �� seq � if "0" <> "� seq _!IDãëàâà\c �0�" "ãëàâà" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDãëàâà\h\r0 �� ref _ã_37757449849537 � quote � set _ã_37757449849537 "� seq  ãëàâà  � seq !_ã_ \h ��2�" �2� �� set � quote "_h_� seq !ãëàâà �2�ãëàâà" �_h_2ãëàâà� "� ref _ã_37757449849537 �2�" �2� �2�. " �2. �Êàíàëû Èçìåðåíèÿ

Ìàññ-ñïåêòðîìåòð ÌÈ-1201 ÀÃÌ îáîðóäîâàí 7 (ñåìüþ) êàíàëàìè ðåãèñòðàöèè ñèãíàëà: 6 êàíàëîâ ïðåîáðàçîâàíèÿ íàïðÿæåíèÿ-÷àñòîòà (ÏÍ×) è îäèí êàíàë ñ÷åò÷èêà èîíîâ (Ñ÷åò). Äàëåå êàíàëû áóäóò èìåíîâàòüñÿ:

ÏÍ×1, ÏÍ×2... ÏÍ×5 — äëÿ êàíàëîâ ÏÍ× ðåãèñòðàöèè èîííîãî òîêà, ïîäêëþ÷åííûõ ê êîëëåêòîðàì (öèëèíäðàì Ôàðàäåÿ).

ÏÍ× ÂÝÓ — äëÿ êàíàëîâ ÏÍ× ðåãèñòðàöèè èîííîãî òîêà, ïîäêëþ÷åííîãî ê ÂÝÓ.

Ñ÷åò — äëÿ êàíàëà ñ÷åò÷èêà èìïóëüñîâ, ïîäêëþ÷åííîãî ê ÂÝÓ.

Îäíîâðåìåííî ìîãóò áûòü ïîäêëþ÷åíû ê ïðèáîðó 6 (øåñòü) êàíàëîâ. Âàðèàíòû ïîäêëþ÷åíèÿ ïðåäóñìîòðåíû äëÿ ÂÝÓ: ê ÂÝÓ ìîæíî ïîäêëþ÷èòü ëèáî ÏÍ× ÂÝÓ, ëèáî êàíàë Ñ÷åò. 

ßäðî ïîääåðæèâàåò ñëåäóþùèå äàííûå, îòíîñÿùèåñÿ ê êàíàëàì èçìåðåíèÿ:

×èñëî êàíàëîâ, ñâîéñòâî êëàññà ChannelCount: byte. Îïðåäåëÿåò ïîëíîå ÷èñëî êàíàëîâ èçìåðåíèÿ, äîñòóïíîå íà ïðèáîðå.

Íîìåð ãëàâíîãî êàíàëà —MainChannelNumber: byte. Îïðåäåëÿåò êàíàë íà êîòîðîì ïðîâîäÿòñÿ âñå îäíîêàíàëüíûå îïåðàöèè, íàïðèìåð, óñòàíîâêà òåêóùåãî çíà÷åíèÿ øêàëû ìàññ, ïîèñê öåíòðà ïèêà è ò.ï. Êàíàëû íóìåðóþòñÿ ñ íóëÿ.

Èìåíà (ñèìâîëüíûå) êàíàëîâ — function ChannelName(aChannel:  byte):string. Âîçâðàùàåò ñèìâîëüíûå èìåíà êàíàëîâ, ñîîòâåòñòâóþùèå íîìåðó aChannel. Äëÿ aChannel (  ChannelCount âîçâðàùàåòñÿ ïóñòàÿ ñòðîêà.



� quote "� seq ïóíêò\h\r0 �� seq ðèñóíîê\h\r0 �� seq òàáëèöà\h\r0 �� seq ôîðìóëà\h\r0 �� seq � if "0" <> "� seq _!IDãëàâà\c �0�" "ãëàâà" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDãëàâà\h\r0 �� ref _ã_37757447430556 � quote � set _ã_37757447430556 "� seq  ãëàâà  � seq !_ã_ \h ��3�" �3� �� set � quote "_h_� seq !ãëàâà �3�ãëàâà" �_h_3ãëàâà� "� ref _ã_37757447430556 �3�" �3� �3�. " �3. �Øêàëà ìàññû

Çäåñü è âûøå óïîìèíàåòñÿ ìàññà èîíîâ, õîòÿ ïðàâèëüíåå ñêàçàòü «îòíîøåíèå ìàññû ê çàðÿäó», íî äëÿ êðàòêîñòè äàëåå áóäåò èñïîëüçîâàòüñÿ òåðìèí «ìàññà».

ßäðî ïîääåðæèâàåò ñëåäóþùèå äàííûå, îòíîñÿùèåñÿ ê øêàëå ìàññ:

Òåêóùàÿ ìàññà ãëàâíîãî êàíàëà - Mass
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� quote "� seq � if "0" <> "� seq _!IDðèñóíîê\c �0�" "ðèñóíîê" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDðèñóíîê\h\r0 �Ðèñ. � ref _ð_37702413460648 � quote � set _ð_37702413460648 "� if 0 <> � seq !ãëàâà \c �1� "� ref � if 0 <> � seq !ãëàâà \c �1� � quote "_h_� seq !ãëàâà\c �1�ãëàâà" �_h_1ãëàâà� _h_null �_h_1ãëàâà� �1�." �1.�� seq  ðèñóíîê  � seq !_ð_ \h ��1�" �1.1� �� set � quote "_h_� seq !ðèñóíîê �1�ðèñóíîê" �_h_1ðèñóíîê� "� ref _ð_37702413460648 �1.1�" �1.1� �1.1�" �Ðèñ. 1.1�

� SEQ _!IDïóíêò\h\r0 �� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37702455243056 � quote � set _ï_37702455243056 "� if 0 <> � seq !ãëàâà \c �1� "� ref � if 0 <> � seq !ãëàâà \c �1� � quote "_h_� seq !ãëàâà\c �1�ãëàâà" �_h_1ãëàâà� _h_null �_h_1ãëàâà� �1�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �1.�� seq  ïóíêò  � seq !_ï_ \h ��2�" �1.2� �� set � quote "_h_� seq !ïóíêò �2�ïóíêò" �_h_2ïóíêò� "� ref _ï_37702455243056 �1.2�" �1.2� �1.2�. " �1.2. �Êîìïëåêò ïîñòàâêè äðàéâåðà

Äðàéâåð «MI1201.sys» — ïðîãðàììà íà ÿçûêå Ñè. Äðàéâåð ïðåäîñòàâëÿåòñÿ â êîìïëåêòå ñ èñõîäíûì êîäîì è íàñòîÿùåé äîêóìåíòàöèåé.

Â êîìïëåêò âõîäÿò:

Ãîòîâûé ê óñòàíîâêå äðàéâåð, ñì. ïàïêó «\Äðàéâåð ÿäðà»:

«MI1201.sys» — èñïîëíÿåìûé ôàéë äðàéâåðà;

«MI1201.inf» — inf-ôàéë îïåðàöèîííîé ñèñòåìû Windows 2000, íåîáõîäèìûé äëÿ óñòàíîâêè äðàéâåðà â ñèñòåìó.

Îïèñàíèå äðàéâåðà, ñì. ïàïêó «\Äîêóìåíòàöèÿ».

Èñõîäíûé òåêñò äðàéâåðà (ÂÍÈÌÀÍÈÅ!!! äëÿ êîìïèëÿöèè èñõîäíîãî êîäà íåîáõîäèì «Microsoft® Windows 2000® Driver Development Kit»), ñì. ïàïêó «MI1201AGM» , ãäå íàõîäÿòñÿ:

Ôàéëû «MI1201AGM.dsw», «MI1201AGM.ncb» è «MI1201AGM.�opt» — ôàéëû ïðîåêòà MS Visual C++ 6.0 SP5, ïîçâîëÿþùèå ìîäèôèöèðîâàòü è êîìïèëèðîâàòü èñõîäíûé êîä äðàéâåðà ñðåäñòâàìè ãðàôè÷åñêîé ñðåäû MS Visual C++ 6.0. Ïðîåêò ïîçâîëÿåò ïîëó÷èòü ðàáîòîñïîñîáíûé êîä äðàéâåðà, íî òðåáóåò íàñòðîéêè ïàðàìåòðîâ âðó÷íóþ. Îïèñàíèå íåîáõîäèìîé íàñòðîéêè ãðàôè÷åñêîé ñðåäû MS Visual C++ 6.0 íå âõîäèò â äàííûé äîêóìåíò. Ïîñòàâëÿåìûé ïðîåêò íå ãàðàíòèðóåò ðàáîòîñïîñîáíîñòü èñïîëíÿåìîãî êîäà. Äëÿ ãàðàíòèðîâàííîé ðàáîòîñïîñîáíîñòè ðåêîìåíäóåòñÿ êîìïèëÿöèÿ äðàéâåðà ñðåäñòâàìè DDK.

Ïàïêà «KernelDrv» ñîäåðæèò èñõîäíûé òåêñò äðàéâåðà è âñïîìîãàòåëüíûå ïðîãðàììû è ôàéëû äëÿ åãî êîìïèëÿöèè, îòëàäêè è çàïóñêà:

«dirs» — ôàéë ïðîåêòà DKK.

«Mi1201ioctl.H» — îïèñàíèå êîìàíä è ñòðóêòóð äàííûõ äëÿ âçàèìîäåéñòâèÿ ñ äðàéâåðîì èç ïîëüçîâàòåëüñêèõ ïðîãðàìì.

«MakeFre.cmd» — êîìïèëèðóåò FREE âåðñèþ äðàéâåðà (äëÿ ðàáîòû) ñðåäñòâàìè DDK è ïîìåùàåò ðåçóëüòàò «MI1201.sys» â ïàïêó «KernelDrv».

«MakeChk.cmd» — êîìïèëèðóåò CHECKED âåðñèþ äðàéâåðà (äëÿ îòëàäêè) ñðåäñòâàìè DDK è ïîìåùàåò ðåçóëüòàò «MI1201.sys» â ïàïêó KernelDrv. ÂÍÈÌÀÍÈÅ!!! CHECKED âåðñèÿ äðàéâåðà ðàáîòàåò òîëüêî â ðåæèìå îòëàäêè Windows 2000, èíà÷å CHECKED âåðñèÿ äðàéâåðà ìîæåò âûçâàòü êðàõ ñèñòåìû.

«RestartDriver.cmd» — êîïèðóåò «MI1201.sys» èç ïàïêè «KernelDrv» â ñèñòåìíóþ ïàïêó äðàéâåðîâ è ïåðåçàïóñêàåò äðàéâåð (áåç ïåðåçàãðóçêè ñèñòåìû). ÂÍÈÌÀÍÈÅ!!! çàïóñê ìîäèôèöèðîâàííîãî äðàéâåðà ìîæåò âûçâàòü êðàõ ñèñòåìû è íåâîçìîæíîñòü ïåðåçàãðóçêè — êðàõ ïðè ïîñëåäóþùåé çàãðóçêå. Âû äîëæíû ïðåäâàðèòåëüíî îáåñïå÷èòü âîçìîæíîñòü çàãðóçêè àëüòåðíàòèâíîé ÎÑ ñ âîçìîæíîñòüþ âðó÷íóþ óäàëèòü ôàéë «%systemroot%\system32\drivers�\mi1201.�sys».

Ïàïêà «sys» ñîäåðæèò èñõîäíûé òåêñò äðàéâåðà, ðåñóðñû è ôàéëû îïèñàíèÿ ïðîåêòà äëÿ DDK:

 «FuncMi1201.c», «FuncMi1201.H» — âñïîìîãàòåëüíûå ôóíêöèè.

 «MI1201Get_SetControlInfo.c», «MI1201Get_�SetControl�Info.h» — ôóíêöèè èíôîðìàöèîííûõ âûçîâîâ äðàéâåðà.

 «Mi1201.c», «Mi1201.H» — îñíîâíûå ôóíêöèè äðàéâåðà.

 «Mi1201.RC» — ôàéë ðåñóðñîâ.

 «common.ver» — îïèñàíèå âåðñèè äðàéâåðà.

 «MAKEFILE», «SOURCES» — ôàéëû ïðîåêòà DDK.

 ïàïêè «obj», «objchk» «objfre» ïóñòûå, îíè èñïîëüçóþòñÿ DDK ïðè êîìïèëÿöèè ïðîåêòà.

Ïàïêà «utils» ñîäåðæèò âñïîìîãàòåëüíûå óòèëèòû Windows 2000. Ïîäðîáíåå óòèëèòû è èõ íàçíà÷åíèå íàñòîÿùèé äîêóìåíò íå îïèñûâàåò.

 ïàïêà «Debug» èñïîëüçóåòñÿ MS Visual C++ 6.0. 

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37702456956019 � quote � set _ï_37702456956019 "� if 0 <> � seq !ãëàâà \c �1� "� ref � if 0 <> � seq !ãëàâà \c �1� � quote "_h_� seq !ãëàâà\c �1�ãëàâà" �_h_1ãëàâà� _h_null �_h_1ãëàâà� �1�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �1.�� seq  ïóíêò  � seq !_ï_ \h ��3�" �1.3� �� set � quote "_h_� seq !ïóíêò �3�ïóíêò" �_h_3ïóíêò� "� ref _ï_37702456956019 �1.3�" �1.3� �1.3�. " �1.3. �Óñòàíîâêà äðàéâåðà â ñèñòåìó

ÂÍÈÌÀÍÈÅ!!! Õîòÿ äðàéâåð è áûë ïðîòåñòèðîâàí íà íåñêîëüêèõ êîìïüþòåðàõ, íî çàïóñê äðàéâåðà ìîæåò âûçâàòü êðàõ ñèñòåìû è íåâîçìîæíîñòü ïåðåçàãðóçêè — êðàõ ïðè ïîñëåäóþùåé çàãðóçêå. Âû äîëæíû îáåñïå÷èòü âîçìîæíîñòü çàãðóçêè àëüòåðíàòèâíîé ÎÑ, ñ âîçìîæíîñòüþ âðó÷íóþ óäàëèòü ôàéë «%systemroot%\system32\drivers\mi1201.sys».

×òîáû óñòàíîâèòü äðàéâåð (ïîäðàçóìåâàåòñÿ, ÷òî íåîáõîäèìîå îáîðóäîâàíèå óñòàíîâëåíî â êîìïüþòåð è ïîäêëþ÷åíî ê ÌÈ-1201 ÀÃÌ): 

Äâàæäû ùåëêíèòå «Óñòàíîâêà îáîðóäîâàíèÿ» (Add/Remove Hardware) â «Ïàíåëè óïðàâëåíèÿ» (Control Panel). 

Âûáåðèòå «Äîáàâèòü/ïðîâåñòè äèàãíîñòèêó óñòðîéñòâà» (Select Add/�Tro�ub�le��shoot a Device). 

Âûáåðèòå «Äîáàâëåíèå íîâîãî óñòðîéñòâà» (Add a new device). 

Âûáåðèòå «Íåò, âûáðàòü îáîðóäîâàíèå èç ñïèñêà» (No, I Want to Select the Hardware from a list). 

Âûáåðèòå «Äðóãèå óñòðîéñòâà» (Other Devices). 

Íàæìèòå «Óñòàíîâèòü ñ äèñêà...» (Have Disk) è óêàæèòå íà ïàïêó ñîäåðæàùóþ ôàéëû «MI1201.sys» è «MI1201.inf» (ïàïêà «\Äðàéâåð ÿäðà»). 

Ñèñòåìà ñêîïèðóåò ôàéë MI1201.sys â ïàïêó «%systemroot%\system32\drivers» è çàïóñòèò äðàéâåð. Ôàéë MI1201.inf  îïðåäåëÿåò ëîãè÷åñêóþ êîíôèãóðàöèþ äðàéâåðà. 

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_3770247056713 � quote � set _ï_3770247056713 "� if 0 <> � seq !ãëàâà \c �1� "� ref � if 0 <> � seq !ãëàâà \c �1� � quote "_h_� seq !ãëàâà\c �1�ãëàâà" �_h_1ãëàâà� _h_null �_h_1ãëàâà� �1�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �1.�� seq  ïóíêò  � seq !_ï_ \h ��4�" �1.4� �� set � quote "_h_� seq !ïóíêò �4�ïóíêò" �_h_4ïóíêò� "� ref _ï_3770247056713 �1.4�" �1.4� �1.4�. " �1.4. �Îñòàíîâêà/çàïóñê äðàéâåðà è óäàëåíèå äðàéâåðà

×òîáû ïðèîñòàíîâèòü ðàáîòó äðàéâåðà èëè óäàëèòü äðàéâåð (ïîäðàçóìåâàåòñÿ, ÷òî äðàéâåð áûë óñòàíîâëåí):

Ùåëêíèòå ïðàâîé êíîïêîé ìûøè íà «Ìîé êîìïüþòåð». 

Âûáåðèòå «Îáîðóäîâàíèå» è íàæìèòå «Äèñïåò÷åð óñòðîéñòâ».

Âûáåðèòå â ìåíþ «Âèä» ïóíêò «Óñòðîéñòâà ïî òèïó».

Ùåëêíèòå äâàæäû â ñïèñêå íà ðàçäåëå «ÌÈ-1201 ÀÃÌ».

Ùåëêíèòå ïðàâîé êíîïêîé ìûøè íà «ÌÈ-1201 ÀÃÌ Äðàéâåð ââîäà/âûâîäà â ïîðòû».

Âûáåðèòå «Îòêëþ÷èòü...» — äëÿ îòêëþ÷åíèÿ (ïðèîñòàíîâêè) äðàéâåðà èëè «Óäàëèòü...» — äëÿ óäàëåíèÿ äðàéâåðà èç ñèñòåìû.

Îòêëþ÷åííûé äðàéâåð ìîæåò áûòü âïîñëåäñòâèè çàïóùåí â ëþáîé ìîìåíò. Äëÿ çàïóñêà îòêëþ÷åííîãî äðàéâåðà âûïîëíèòå ïóíêòû 1)(5) è âûáåðèòå «Çàäåéñòâîâàòü».

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_3770646375 � quote � set _ï_3770646375 "� if 0 <> � seq !ãëàâà \c �1� "� ref � if 0 <> � seq !ãëàâà \c �1� � quote "_h_� seq !ãëàâà\c �1�ãëàâà" �_h_1ãëàâà� _h_null �_h_1ãëàâà� �1�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �1.�� seq  ïóíêò  � seq !_ï_ \h ��5�" �1.5� �� set � quote "_h_� seq !ïóíêò �5�ïóíêò" �_h_5ïóíêò� "� ref _ï_3770646375 �1.5�" �1.5� �1.5�. " �1.5. �Êðàòêîå îïèñàíèå ïàðàìåòðîâ INF-ôàéëà

Â ÎÑ Windows 2000 äðàéâåðû óñòàíàâëèâàþòñÿ â ñèñòåìó ïîñðåäñòâîì ñòàíäàðòíîé ïðîöåäóðû. Ïàðàìåòðû óñòàíîâêè òðåáóåòñÿ óêàçàòü â ñïåöèàëüíîì ôàéëå ñ ðàñøèðåíèåì INF. Ñèñòåìà Windows 2000, â ñîîòâåòñòâèè ñ äàííûìè INF-ôàéëà êîïèðóåò íåîáõîäèìûå èñïîëíÿåìûå ôàéëû è ôàéëû äàííûõ, ñîçäàåò íåîáõîäèìûå ðàçäåëû ðååñòðà è, ãëàâíîå, ðåçåðâèðóåò çà äðàéâåðîì íåîáõîäèìûå ñèñòåìíûå ðåñóðñû.

Íàñòîÿùèé äðàéâåð íå îáëàäàåò íèêàêîé ñïåöèôè÷åñêîé äëÿ ÌÈ-1201 ÀÃÌ ôóíêöèîíàëüíîñòüþ. Ïî ñóòè,  ýòî óíèâåðñàëüíûé äðàéâåð ââîäà/âûâîäà è, ñëåäîâàòåëüíî, äðàéâåð ìîæåò èñïîëüçîâàòüñÿ äëÿ óïðàâëåíèÿ äðóãèìè ïðèáîðàìè, â òîì ÷èñëå è ïðèáîðàìè èñïîëüçóþùèìè ôèçè÷åñêóþ ïàìÿòü, âìåñòî ïîðòîâ, äëÿ îáìåíà äàííûìè è äëÿ ïðèáîðîâ, èñïîëüçöþùèå äðóãèå äèàïàçîíû è äðóãîå êîëè÷åñòâî äèàïàçîíîâ (äðàéâåð ïîääåðæèâàåò äî 10 äèàïàçîíîâ).

Äëÿ èñïîëüçîâàíèÿ äðóãèõ äèàïàçîíîâ èëè òèïîâ ïîðòîâ ñëåäóåò îòðåäàêòèðîâàòü ðàçäåë:

[MI1201.NT.FactDef]

ConfigPriority=HARDRECONFIG

IOConfig=120-127(3ff::)  ; 10 bit decode ranging from 120-127

IOConfig=ED00-EDFF(3ff::) ; 10 bit decode ranging from ED00-EDFF

çäåñü ïðèâåäåíî ñîäåðæàíèå ðàçäåëà èç «MI1201.INF», ïîñòàâëÿåìîãî ñ äðàéâåðîì.

Óêàçàâ ñîîòâåòñòâóþùåå êîëè÷åñòâî ïàðàìåòðîâ IOConfig= è èñïðàâèâ èõ çíà÷åíèÿ (ñì. äîêóìåíòàöèþ ê DDK), ìîæíî èçìåíèòü ÷èñëî äèàïàçîíîâ è äèàïàçîíû èñïîëüçóåìûõ ïîðòîâ. Óêàçàâ ïàðàìåòð MemConfig = ìîæíî èçìåíèòü òèï èñïîëüçóåìûõ ïîðòîâ íà ôèçè÷åñêóþ ïàìÿòü.

Äëÿ óñòàíîâêè íîâûõ ïàðàìåòðîâ, äðàéâåð ñëåäóåò óäàëèòü (ñì. ïóíêò � gotobutton _ï_3770247056713 � ref _ï_3770247056713 �1.4��) è óñòàíîâèòü çàíîâî (ñì. ïóíêò � gotobutton _ï_37702456956019 � ref _ï_37702456956019 �1.3��), èñïîëüçóÿ èçìåíåííûé INF-ôàéë. 

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37706492164352 � quote � set _ï_37706492164352 "� if 0 <> � seq !ãëàâà \c �1� "� ref � if 0 <> � seq !ãëàâà \c �1� � quote "_h_� seq !ãëàâà\c �1�ãëàâà" �_h_1ãëàâà� _h_null �_h_1ãëàâà� �1�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �1.�� seq  ïóíêò  � seq !_ï_ \h ��6�" �1.6� �� set � quote "_h_� seq !ïóíêò �6�ïóíêò" �_h_6ïóíêò� "� ref _ï_37706492164352 �1.6�" �1.6� �1.6�. " �1.6. �Çàìå÷àíèÿ ïî áåçîïàñíîñòè è êîíòðîëþ äîïóñêà ê óïðàâëåíèþ

Íàñòîÿùàÿ âåðñèÿ äðàéâåðà íå ìîæåò êîíòðîëèðîâàòü ïðàâà ïîëüçîâàòåëÿ íà äîïóñê ê ôóíêöèÿì äðàéâåðà. Áóäó÷è óñòàíîâëåííûì è çàïóùåíûì (ñì. ïóíêòû � gotobutton _ï_37702456956019 � ref _ï_37702456956019 �1.3�� è � gotobutton _ï_3770247056713 � ref _ï_3770247056713 �1.4��) äðàéâåð ïîçâîëÿåò ëþáîìó ëîêàëüíîìó ïîëüçîâàòåëþ îáðàùàòüñÿ ê ñâîèì ôóíêöèÿì â ïîëíîì îáúåìå.

Ýòî ïðèâîäèò ê  íåáåçîïàñíîñòè äðàéâåðà äëÿ îáîðóäîâàíèÿ ìàññ-ñïåêòðîìåòðà. Íàïðèìåð, ëþáîé ïîëüçîâàòåëü ìîæåò èçìåíèòü íàñòðîéêè ìàññ-ñïåêòðîìåòðà, ÷òî ìîæåò ïðèâåñòè ê åãî íåðàáîòîñïîñîáíîñòè èëè äàæå ïîëîìêå.

Äðàéâåð, òàêæå, íåáåçîïàñåí äëÿ ðàáîòîñïîñîáíîñòè è óñòîé÷èâîñòè ñàìîé ÎÑ. Íàïðèìåð, çëîíàìåðåííûé èëè îøèáî÷íûé âûçîâ äëèòåëüíîé îïåðàöèè îæèäàíèÿ, ìîæåò ñóùåñòâåííî óõóäøèòü îòêëèê ñèñòåìû â äðóãèõ ïðèëîæåíèÿõ è äàæå áëîêèðîâàòü âûïîëíåíèå äðóãèõ ïðèëîæåíèé.

Ðåøåíèåì ýòîé ïðîáëåìû ìîæåò ñòàòü äîïîëíåíèå äðàéâåðà ñðåäñòâàìè êîíòðîëÿ äîïóñêà ïîëüçîâàòåëÿ, èìåþùèìèñÿ â ñîñòàâå OC Windows 2000. Äîïîëíåíèå äðàéâåðà ñðåäñòâàìè êîíòðîëÿ äîïóñêà òðåáóåò äîðàáîòêè äðàéâåðà.

� quote "� seq ïóíêò\h\r0 �� seq ðèñóíîê\h\r0 �� seq òàáëèöà\h\r0 �� seq ôîðìóëà\h\r0 �� seq � if "0" <> "� seq _!IDãëàâà\c �0�" "ãëàâà" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDãëàâà\h\r0 �� ref _ã_37702572164352 � quote � set _ã_37702572164352 "� seq  ãëàâà  � seq !_ã_ \h ��2�" �2� �� set � quote "_h_� seq !ãëàâà �2�ãëàâà" �_h_2ãëàâà� "� ref _ã_37702572164352 �2�" �2� �2�. " �2. �Îïèñàíèå ôóíêöèé è ôîðìàòà äàííûõ äðàéâåðà

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37702572928241 � quote � set _ï_37702572928241 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �2.�� seq  ïóíêò  � seq !_ï_ \h ��1�" �2.1� �� set � quote "_h_� seq !ïóíêò �7�ïóíêò" �_h_7ïóíêò� "� ref _ï_37702572928241 �2.1�" �2.1� �2.1�. " �2.1. �Îáðàùåíèå ê äðàéâåðó

Âçàèìîäåéñòâèå ïðèêëàäíîé ïðîãðàììû ñ äðàéâåðîì îñóùåñòâëÿåòñÿ ÷åðåç âûçîâû ñèñòåìíûõ ôóíêöèé, ïðèâåäåííûå â òàáë. � gotobutton _ò_37702576990741 � ref _ò_37702576990741 �2.1��.

� SEQ � IF "0" <> "� SEQ _!IDòàáëèöà\c �0�" "òàáëèöà" "!null" �!null�\r0\h �� SEQ _!IDòàáëèöà\h\r0 �� quote "� seq � if "0" <> "� seq _!IDòàáëèöà\c �0�" "òàáëèöà" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDòàáëèöà\h\r0 �Òàáëèöà � ref _ò_37702576990741 � quote � set _ò_37702576990741 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." �2.�� seq  òàáëèöà  � seq !_ò_ \h ��1�" �2.1� �� set � quote "_h_� seq !òàáëèöà �1�òàáëèöà" �_h_1òàáëèöà� "� ref _ò_37702576990741 �2.1�" �2.1� �2.1�" �Òàáëèöà 2.1�

Ôóíêöèè Windows API äëÿ ðàáîòû ñ äðàéâåðàìè ÿäðà

Ôóíêöèÿ�Íàçíà÷åíèå��CreateFile()�Ñîçäàåò ôàéëîâûé äåñêðèïòîð (HANDLE) ïî ñèìâîëè÷åñêîìó èìåíè äðàéâåðà.��CloseHandle()�Óíè÷òîæàåò äåñêðèïòîð, ñîçäàííûé ôóíêöèåé CreateFile è îñâîáîæäàåò ðåñóðñû.��DeviceIOControl()�Îáìåí äàííûìè ñ äðàéâåðîì.��� QUOTE "� SEQ ïïîäïóíêò\h\r0 �� SEQ � IF "0" <> "� SEQ _!IDïîäïóíêò\c �0�" "ïîäïóíêò" "!null" �!null�\r0\h �� SET _h_null "" � �� SEQ _!IDïîäïóíêò\h\r0 �� REF _ïï_36502525231481 � SET _ïï_36502525231481 "� IF 0 <> � SEQ !ïóíêò \c �6� "� REF � IF 0 <> � SEQ !ïóíêò \c �6� � QUOTE "_h_� SEQ !ïóíêò\c �6�ïóíêò" �_h_6ïóíêò� _h_null �_h_6ïóíêò� �1.6�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1.1. Ïóíêò! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �1.6.�� SEQ  ïîäïóíêò  � SEQ !_ïï_ \h ��1�" �1.6.1�� SET � QUOTE "_h_� SEQ !ïîäïóíêò �1�ïîäïóíêò" �_h_1ïîäïóíêò� "� REF _ïï_36502525231481 �1.6.3�" �1.6.1� �1.6.3�. " �1.6.1. � CreateFile()

Äëÿ ðàáîòû ñ äðàéâåðîì íåîáõîäèìî ñîçäàòü ôàéëîâûé äåñêðèïòîð (HANDLE) ïîñðåäñòâîì âûçîâà CreateFile(). Â êà÷åñòâå ïàðàìåòðîâ ïåðåäàåòñÿ èìÿ ôàéëîâîãî óñòðîéñòâà, ñîçäàííîãî äðàéâåðîì ïðè çàãðóçêå. Ïðè âûçîâå CreateFile(), çàäàåòñÿ ðåæèì äîñòóïà (çàïèñü/÷òåíèå), ðåæèì ñîâìåñòíîãî äîñòóïà, ïàðàìåòðû çàùèùåííîñòè, ðàçðåøåíèå íà ñîçäàíèå ôàéëà, àòðèáóòû è øàáëîí. Áîëüøèíñòâî ýòèõ ïàðàìåòðîâ äëÿ ðàáîòû ñ äðàéâåðîì íåñóùåñòâåííû, òèïè÷íûå çíà÷åíèÿ ïàðàìåòðîâ ïðèâåäåíû â òàáë. � gotobutton _ò_37702585972222 � ref _ò_37702585972222 �2.2��.

Ïðèìåð ïîäêëþ÷åíèÿ ê äðàéâåðó (íà Ïàñêàëå):

HDevice := CreateFile(

	'\\.\MI1201_Dev', 	// èìÿ äðàéâåðà

	GENERIC_READ or GENERIC_WRITE, 	// òèï äîñòóïà

	FILE_SHARE_READ,	// ðàçðåøåíèå ñîâìåñòíîãî äîñòóïà

	nil,				// àäðåñ îïèñàíèÿ ïðàâ äîñòóïà

	OPEN_EXISTING,		// êàê ñîçäàâàòü ôàéë

	0,	// àòðèáóòû ôàéëà

	0		// èäåíòèôèêàòîð ôàéëà äëÿ êîïèðîâàíèÿ àòðèáóòîâ ôàéëà

);

Â ïåðåìåííîé HDevice áóäåò âîçâðàùåí äåñêðèïòîð ôàéëà (handle) äëÿ äîñòóïà ê äðàéâåðó.

Äðàéâåð ïîääåðæèâàåò ñèìâîëè÷åñêîå èìÿ, èñïîëüçîâàâøååñÿ â ïðåäûäóùåé âåðñèè äðàéâåðà äëÿ Windows NT: '\\.\PortIODev'. Ýòî, âìåñòå ñ ïîääåðæêîé ñîîòâåòñòâóþùèõ ôóíêöèé ââîäà/âûâîäà, ïîçâîëÿåò èñïîëíÿòü ïðîãðàììû, íàïèñàííûå ïîä ïðåäûäóùóþ âåðñèþ äðàéâåðà, áåç èçìåíåíèé.

� QUOTE "� SEQ ïïîäïóíêò\h\r0 �� SEQ � IF "0" <> "� SEQ _!IDïîäïóíêò\c �0�" "ïîäïóíêò" "!null" �!null�\r0\h �� SET _h_null "" � �� SEQ _!IDïîäïóíêò\h\r0 �� REF _ïï_36502525231481 � SET _ïï_36502525231481 "� IF 0 <> � SEQ !ïóíêò \c �6� "� REF � IF 0 <> � SEQ !ïóíêò \c �6� � QUOTE "_h_� SEQ !ïóíêò\c �6�ïóíêò" �_h_6ïóíêò� _h_null �_h_6ïóíêò� �1.6�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1.1. Ïóíêò! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �1.6.�� SEQ  ïîäïóíêò  � SEQ !_ïï_ \h ��2�" �1.6.2�� SET � QUOTE "_h_� SEQ !ïîäïóíêò �2�ïîäïóíêò" �_h_2ïîäïóíêò� "� REF _ïï_36502525231481 �1.6.3�" �1.6.2� �1.6.3�. " �1.6.2. � CloseHandle()

Äëÿ çàâåðøåíèÿ ðàáîòû ñ äðàéâåðîì íåîáõîäèìî îñâîáîäèòü ôàéëîâûé äåñêðèïòîð ïîñðåäñòâîì âûçîâà CloseHandle(). Â êà÷åñòâå ïàðàìåòðà ïåðåäàåòñÿ äåñêðèïòîð, ñîçäàííûé ðàíåå âûçîâîì CreateFile(). Íàïðèìåð:

CloseHandle(HDevice);

äàííûé âûçîâ îñâîáîæäàåò ñèñòåìíûå ðåñóðñû è ïðåêðàùàåò äîñòóï ê äðàéâåðó.

� SEQ � IF "0" <> "� SEQ _!IDòàáëèöà\c �0�" "òàáëèöà" "!null" �!null�\r0\h �� SEQ _!IDòàáëèöà\h\r0 �� quote "� seq � if "0" <> "� seq _!IDòàáëèöà\c �0�" "òàáëèöà" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDòàáëèöà\h\r0 �Òàáëèöà � ref _ò_37702585972222 � quote � set _ò_37702585972222 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." �2.�� seq  òàáëèöà  � seq !_ò_ \h ��2�" �2.2� �� set � quote "_h_� seq !òàáëèöà �2�òàáëèöà" �_h_2òàáëèöà� "� ref _ò_37702585972222 �2.2�" �2.2� �2.2�" �Òàáëèöà 2.2�

Ïàðàìåòðû ôóíêöèè CreateFile()�

Òèï�Çíà÷åíèå��ñòðîêà�\\.\MI1201_Dev èëè \\.\PortIODev��äâîéíîå ñëîâî�GENERIC_READ or GENERIC_WRITE��äâîéíîå ñëîâî�FILE_SHARE_READ��óêàçàòåëü�nil��äâîéíîå ñëîâî�OPEN_EXISTING��äâîéíîå ñëîâî�0��äåñêðèïòîð�0��� QUOTE "� SEQ ïïîäïóíêò\h\r0 �� SEQ � IF "0" <> "� SEQ _!IDïîäïóíêò\c �0�" "ïîäïóíêò" "!null" �!null�\r0\h �� SET _h_null "" � �� SEQ _!IDïîäïóíêò\h\r0 �� REF _ïï_36502525231481 � SET _ïï_36502525231481 "� IF 0 <> � SEQ !ïóíêò \c �6� "� REF � IF 0 <> � SEQ !ïóíêò \c �6� � QUOTE "_h_� SEQ !ïóíêò\c �6�ïóíêò" �_h_6ïóíêò� _h_null �_h_6ïóíêò� �1.6�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1.1. Ïóíêò! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �1.6.�� SEQ  ïîäïóíêò  � SEQ !_ïï_ \h ��3�" �1.6.3�� SET � QUOTE "_h_� SEQ !ïîäïóíêò �3�ïîäïóíêò" �_h_3ïîäïóíêò� "� REF _ïï_36502525231481 �1.6.3�" �1.6.3� �1.6.3�. " �1.6.3. � DeviceIOControl()

Îáìåí äàííûìè ñ äðàéâåðîì ïðîèñõîäèò ïîñðåäñòâîì âûçîâîâ ôóíêöèè DeviceIOControl(). Â êà÷åñòâå ïàðàìåòðîâ ïåðåäàåòñÿ äåñêðèïòîð óñòðîéñòâà, óïðàâëÿþùèé êîä, áóôåðû äàííûõ äëÿ âõîäíîé è âûõîäíîé èíôîðìàöèè è èõ ðàçìåðû, à òàêæå äëèíà âîçâðàùåííîé èíôîðìàöèè è óêàçàòåëü íà ñòðóêòóðó äëÿ àñèíõðîííîé ðàáîòû ñ óñòðîéñòâîì. Óïðàâëÿþùèé êîä ôîðìèðóåòñÿ èç áèòîâûõ ïîëåé, ãîâîðÿùèõ ñèñòåìå î âûçûâàåìîé ôóíêöèè. Íàïðèìåð, çàïèñü â ïîðò:



DeviceIOControl(

	HDevice, 	// èäåíòèôèêàòîð ôàéëà

	IOCTL_GPD_WRITE_PORT_UCHAR,	// êîä îïåðàöèè

	@buf, 	// óêàçàòåëü íà áóôåð ñ äàííûìè âûâîäà

	SizeOf(buf),	// ðàçìåð áóôåðà ñ äàííûìè âûâîäà

	nil,	// óêàçàòåëü íà áóôåð äëÿ ïîëó÷åíèÿ äàííûõ ââîäà

	0,	// ðàçìåð áóôåðà äëÿ ïîëó÷åíèÿ äàííûõ

	ret,	// ïåðåìåííàÿ äëÿ ðàçìåðà âîçâðàùàåìûõ äàííûõ

	nil	// óêàçàòåëü íà ñòðóêòóðó àñèíõðîííîãî ââîäà-âûâîäà

);



àíàëîãè÷íî, ÷òåíèå ïîðòà:



DeviceIOControl(

	HDevice, 	// èäåíòèôèêàòîð ôàéëà

	IOCTL_GPD_READ_PORT_UCHAR,		// êîä îïåðàöèè

	@TmpPort, 	// óêàçàòåëü íà áóôåð ñ äàííûìè âûâîäà

	SizeOf(TmpPort),	// ðàçìåð áóôåðà ñ äàííûìè âûâîäà

	@Result,	// óêàçàòåëü íà áóôåð äëÿ ïîëó÷åíèÿ äàííûõ ââîäà

	1,	// ðàçìåð áóôåðà äëÿ ïîëó÷åíèÿ äàííûõ

	ret,	// ïåðåìåííàÿ äëÿ ðàçìåðà âîçâðàùàåìûõ äàííûõ

	nil	// óêàçàòåëü íà ñòðóêòóðó àñèíõðîííîãî ââîäà-âûâîäà

);

Ðàçìåðû áóôåðîâ äîëæíû ñîîòâåòñòâîâàòü âûçûâàåìîé ôóíêöèè. Íàñòîÿùàÿ âåðñèÿ äðàéâåðà òðåáóåò òî÷íîãî ñîîòâåòñòâèÿ ðàçìåðà áóôåðà è ôóíêöèè. Ïåðåäà÷à áóôåðà êàê ìåíüøåãî, òàê è áîëüøåãî ðàçìåðîâ ïðèâîäèò ê îøèáêå — íåâûïîëíåíèþ çàòðåáîâàííîé îïåðàöèè.

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37702572581019 � quote � set _ï_37702572581019 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �2.�� seq  ïóíêò  � seq !_ï_ \h ��2�" �2.2� �� set � quote "_h_� seq !ïóíêò �8�ïóíêò" �_h_8ïóíêò� "� ref _ï_37702572581019 �2.2�" �2.2� �2.2�. " �2.2. �Îñíîâíûå ôóíêöèè äðàéâåðà

Îñíîâíûå ôóíêöèè äðàéâåðà ïåðå÷èñëåíû â òàáë. � gotobutton _ò_37702599699074 � ref _ò_37702599699074 �2.3��. Â ñëåäóþùèõ ðàçäåëàõ ïðèâåäåíî ïîäðîáíîå îïèñàíèå êàæäîé ôóíêöèè è ôîðìàòà èñïîëüçóåìûõ äàííûõ. Âñå ôîðìàòû äàííûõ îïèñàíû â ôàéëå-çàãîëîâêå MI1201ioctl.h.

� quote "� seq � if "0" <> "� seq _!IDòàáëèöà\c �0�" "òàáëèöà" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDòàáëèöà\h\r0 �Òàáëèöà � ref _ò_37702599699074 � quote � set _ò_37702599699074 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." �2.�� seq  òàáëèöà  � seq !_ò_ \h ��3�" �2.3� �� set � quote "_h_� seq !òàáëèöà �3�òàáëèöà" �_h_3òàáëèöà� "� ref _ò_37702599699074 �2.3�" �2.3� �2.3�" �Òàáëèöà 2.3�

Îñíîâíûå ôóíêöèè äðàéâåðà

Ñèìâîëüíûé èäåíòèôèêàòîð êîäà ôóíêöèè�)�Âûïîëíÿåìûå äåéñòâèÿ��IOCTL_GPD_READ_PORT_UCHAR

IOCTL_GPD_READ_PORT_USHORT

IOCTL_GPD_READ_PORT_ULONG�×òåíèå äàííûõ èç ïîðòà äëèíîé áàéò, ñëîâî è äâîéíîå ñëîâî, ñîîòâåòñòâåííî�).��IOCTL_GPD_WRITE_PORT_UCHAR

IOCTL_GPD_WRITE_PORT_USHORT

IOCTL_GPD_WRITE_PORT_ULONG�Çàïèñü äàííûõ â ïîðò äëèíîé áàéò, ñëîâî è äâîéíîå ñëîâî, ñîîòâåòñòâåííî.��Íîâûå ôóíêöèè äðàéâåðà�)��IOCTL_GPD_READ_PORT_BUFFER�×òåíèå ìàññèâà äàííûõ èç ïîðòà. ��IOCTL_GPD_WRITE_PORT_BUFFER�Çàïèñü ìàññèâà äàííûõ èç ïîðòà.��IOCTL_GPD_WAIT_ON_PORT�Îæèäàíèå â òå÷åíèè çàäàííîãî èíòåðâàëà âðåìåíè ñîáûòèÿ íà ïîðòó.��IOCTL_GPD_WRITE_AND_WAIT_ON_PORT�Çàïèñü â ïîðò 1 + Îæèäàíèå â òå÷åíèè çàäàííîãî èíòåðâàëà âðåìåíè ñîáûòèÿ íà ïîðòó 2.��IOCTL_GPD_MULTIFUNCTION_IO_OPE�RATION_CHECK_INPUT_BUFFER�Ïðîâåðêà êîððåêòíîñòè âõîäíîãî áóôåðà äëÿ MULTIFUNCTION_IO_OPERATION��IOCTL_GPD_MULTIFUNCTION_IO_OPE�RATION�Âûïîëíåíèå ìíîãîôóíêöèîíàëüíîé îïåðàöèè MULTIFUNCTION_IO_OPERATION��IOCTL_MI1201_GET_CONTROL_INFO�Çàïðîñ èíôîðìàöèè î äðàéâåðå��IOCTL_MI1201_SET_CONTROL_INFO�Óïðàâëåíèå äðàéâåðîì��IOCTL_MI1201_ABORT�Çàïðîñ íà íåìåäëåííîå ïðåêðàùåíèå âñåõ îïåðàöèé äðàéâåðà, íåìåäëåííî ïðåðûâàåò âñå îæèäàíèÿ è âñå ìíîãîôóíêöèîíàëüíûå îïåðàöèè.��� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37707430844907 � quote � set _ï_37707430844907 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �2.�� seq  ïóíêò  � seq !_ï_ \h ��3�" �2.3� �� set � quote "_h_� seq !ïóíêò �9�ïóíêò" �_h_9ïóíêò� "� ref _ï_37707430844907 �2.3�" �2.3� �2.3�. " �2.3. �Ââîä îäèíî÷íîãî çíà÷åíèÿ

Äðàéâåð ïðè âûçîâå DeviceIOControl ñ êîäàìè:

IOCTL_GPD_READ_PORT_UCHAR

IOCTL_GPD_READ_PORT_USHORT

IOCTL_GPD_READ_PORT_ULONG

âûïîëíÿåò ÷òåíèå äàííûõ èç ïîðòà äëèíîé áàéò, ñëîâî è äâîéíîå ñëîâî, ñîîòâåòñòâåííî. Èñïîëüçóåòñÿ ñëåäóþùèé ôîðìàò áóôåðà ñ äàííûìè ââîäà (INPUT):

typedef struct _GENPORT_READ_INPUT {

    ULONG   PortNumber;     

}   GENPORT_READ_INPUT, *PGENPORT_READ_INPUT;

ãäå PortNumber - àäðåñ ïîðòà. 

Äðàéâåð âîçâðàùàåò äàííûå â áóôåðå âûâîäà (OUTPUT) ñëåäóþùåãî ôîðìàòà:

typedef struct _GENPORT_READ_OUTPUT {

union   {

        ULONG   LongData;

        USHORT  ShortData;

        UCHAR   CharData;

    };

}   GENPORT_READ_OUTPUT, *PGENPORT_READ_OUTPUT;

Ðàçìåð áóôåðà âûâîäà çàâèñèò îò êîäà îïåðàöèè: 1 áàéò, 2 áàéòà è 4 áàéòà, ñîîòâåòñòâåííî.

 � quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37702619502315 � quote � set _ï_37702619502315 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �2.�� seq  ïóíêò  � seq !_ï_ \h ��4�" �2.4� �� set � quote "_h_� seq !ïóíêò �10�ïóíêò" �_h_10ïóíêò� "� ref _ï_37702619502315 �2.4�" �2.4� �2.4�. " �2.4. �Âûâîä îäèíî÷íîãî çíà÷åíèÿ

Äðàéâåð ïðè âûçîâå DeviceIOControl ñ êîäàìè:

IOCTL_GPD_READ_WRITE_UCHAR

IOCTL_GPD_READ_WRITE_USHORT

IOCTL_GPD_READ_WRITE_ULONG

âûïîëíÿåò çàïèñü äàííûõ â ïîðò äëèíîé áàéò, ñëîâî è äâîéíîå ñëîâî, ñîîòâåòñòâåííî. Èñïîëüçóåòñÿ ñëåäóþùèé ôîðìàò áóôåðà ñ äàííûìè ââîäà (INPUT):

typedef struct _GENPORT_WRITE_INPUT {

    ULONG   PortNumber;     

    union   {

        ULONG   LongData;

        USHORT  ShortData;

        UCHAR   CharData;

    };

}   GENPORT_WRITE_INPUT, *PGENPORT_WRITE_INPUT;

ãäå PortNumber - àäðåñ ïîðòà; Long|Short|CharData - äàííûå äëÿ çàïèñè â ïîðò. Ðàçìåð áóôåðà ââîäà çàâèñèò îò êîäà îïåðàöèè: 4+1 áàéò, 4+2 áàéòà è 4+4 áàéòà, ñîîòâåòñòâåííî.

Äðàéâåð íå âîçâðàùàåò äàííûå â áóôåðå âûâîäà (OUTPUT), â êà÷åñòâå ðàçìåðà áóôåðà âûâîäà ñëåäóåò óêàçûâàòü íîëü.

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37702610092593 � quote � set _ï_37702610092593 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �2.�� seq  ïóíêò  � seq !_ï_ \h ��5�" �2.5� �� set � quote "_h_� seq !ïóíêò �11�ïóíêò" �_h_11ïóíêò� "� ref _ï_37702610092593 �2.5�" �2.5� �2.5�. " �2.5. �Ââîä ìàññèâà èç îäèíî÷íîãî ïîðòà

Äðàéâåð ïðè âûçîâå DeviceIOControl ñ êîäîì:

IOCTL_GPD_READ_PORT_BUFFER

âûïîëíÿåò ÷òåíèå ìàññèâà äàííûõ èç ïîðòà. Èñïîëüçóåòñÿ ñëåäóþùèé ôîðìàò áóôåðà ñ äàííûìè ââîäà (INPUT):

typedef struct  _GENPORT_READ_MULTI_INPUT_BUFFER {

	ULONG   Port;     

	UCHAR   PortType;     

	ULONG   Count;     

}   GENPORT_READ_MULTI_INPUT_BUFFER, *PGENPORT_READ_MULTI_INPUT_BUFFER; 

ãäå Port - àäðåñ ïîðòà; PortType - òèï ïîðòà äîïóñòèìûå çíà÷åíèÿ ñì. òàáë. � gotobutton _ò_37702633171296 � ref _ò_37702633171296 �2.4��; Count - ÷èñëî ñ÷èòûâàåìûõ çíà÷åíèé.

� quote "� seq � if "0" <> "� seq _!IDòàáëèöà\c �0�" "òàáëèöà" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDòàáëèöà\h\r0 �Òàáëèöà � ref _ò_37702633171296 � quote � set _ò_37702633171296 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." �2.�� seq  òàáëèöà  � seq !_ò_ \h ��4�" �2.4� �� set � quote "_h_� seq !òàáëèöà �4�òàáëèöà" �_h_4òàáëèöà� "� ref _ò_37702633171296 �2.4�" �2.4� �2.4�" �Òàáëèöà 2.4�

Ïîääåðæèâàåìûå òèâû ïîðòîâ

Òèï ïîðòà (èìÿ ñèìâîëüíîé êîíñòàíòû)�Çíà÷åíèå�Ðàçìåð ïîðòà, áàéò��myPORT_UCHAR�0�1��myPORT_USHORT�1�2��myPORT_ULONG�2�4��Äðàéâåð âîçâðàùàåò äàííûå â áóôåðå âûâîäà (OUTPUT) ñëåäóþùåãî ôîðìàòà:

typedef struct  _GENPORT_READ_MULTI_OUTPUT_BUFFER {

GENPORT_READ_MULTI_OUTPUT_BUFFER_HEADER	Header;

	tLSHArrayUnion					Data;

} GENPORT_READ_MULTI_OUTPUT_BUFFER, *PGENPORT_READ_MULTI_OUTPUT_BUFFER;

ãäå òèï GENPORT_READ_MULTI_OUTPUT_BUFFER_HEADER îïðåäåëåí

typedef struct  _GENPORT_READ_MULTI_OUTPUT_BUFFER_HEADER {

	ULONG   Count; 

} GENPORT_READ_MULTI_OUTPUT_BUFFER_HEADER, *PGENPORT_READ_MULTI_OUTPUT_BUFFER_HEADER;

à òèï tLSHArrayUnion 

typedef struct  _LSHArrayUnion {

	union {

		ULONG	ULong[1]; 

		USHORT	UShort[1];

		UCHAR	UChar[1];

		LONG	Long[1]; 

		SHORT	Short[1];

		CHAR	Char[1];

	};

} tLSHArrayUnion, *PLSHArrayUnion;

Ðàçìåð áóôåðà âûâîäà çàâèñèò îò Count - ÷èñëî ñ÷èòûâàåìûõ çíà÷åíèé è PortType - òèïà ïîðòà. È âû÷èñëÿåòñÿ òàê: 

	BufferSize = PortSize(PortType)*Count+sizeof(GENPORT_READ_MULTI_OUTPUT_BUFFER_HEADER),

ãäå PortSize(PortType) çíà÷åíèå ðàçìåðà ïîðòà â ñîîòâåòñòâèè ñ òàáë. � gotobutton _ò_37702633171296 � ref _ò_37702633171296 �2.4��.

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37702641041667 � quote � set _ï_37702641041667 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �2.�� seq  ïóíêò  � seq !_ï_ \h ��6�" �2.6� �� set � quote "_h_� seq !ïóíêò �12�ïóíêò" �_h_12ïóíêò� "� ref _ï_37702641041667 �2.6�" �2.6� �2.6�. " �2.6. �Âûâîä ìàññèâà â îäèíî÷íûé ïîðò

Äðàéâåð ïðè âûçîâå DeviceIOControl ñ êîäîì:

IOCTL_GPD_WRITE_PORT_BUFFER

âûïîëíÿåò çàïèñü ìàññèâà äàííûõ â ïîðò. Èñïîëüçóåòñÿ ñëåäóþùèé ôîðìàò áóôåðà ñ äàííûìè ââîäà (INPUT):

typedef struct  _GENPORT_WRITE_MULTI_INPUT_BUFFER {

	GENPORT_WRITE_MULTI_INPUT_BUFFER_HEADER	Header;

	tLSHArrayUnion					Data;

} GENPORT_WRITE_MULTI_INPUT_BUFFER, *PGENPORT_WRITE_MULTI_INPUT_BUFFER;

ãäå òèï GENPORT_WRITE_MULTI_INPUT_BUFFER_HEADER îïðåäåëåí òàê

typedef struct  _GENPORT_WRITE_MULTI_INPUT_BUFFER_HEADER {

	ULONG	Port;

	UCHAR	PortType;

	ULONG	Count;

}   GENPORT_WRITE_MULTI_INPUT_BUFFER_HEADER, *PGENPORT_WRITE_MULTI_INPUT_BUFFER_HEADER;

à òèï tLSHArrayUnion 

typedef struct  _LSHArrayUnion {

	union {

		ULONG	ULong[1]; 

		USHORT	UShort[1];

		UCHAR	UChar[1];

		LONG	Long[1]; 

		SHORT	Short[1];

		CHAR	Char[1];

	};

} tLSHArrayUnion, *PLSHArrayUnion;

Port - àäðåñ ïîðòà; PortType - òèï ïîðòà äîïóñòèìûå çíà÷åíèÿ ñì. òàáë. � gotobutton _ò_37702633171296 � ref _ò_37702633171296 �2.4��; Count - ÷èñëî çàïèñûâàåìûõ â ïîðò çíà÷åíèé; Data - ìàññèâ äàííûõ, ïðîãðàììà äîëæíà ðàçìåñòèòü îáëàñòü äîñòàòî÷íîãî ðàçìåðà, ðàçìåð îáëàñòè âû÷èñëÿåòñÿ:

	BufferSize = PortSize(PortType)*Count+sizeof(GENPORT_WRITE_MULTI_INPUT_BUFFER_HEADER),

ãäå PortSize(PortType) çíà÷åíèå ðàçìåðà ïîðòà â ñîîòâåòñòâèè ñ òàáë. � gotobutton _ò_37702633171296 � ref _ò_37702633171296 �2.4��.

Äðàéâåð íå âîçâðàùàåò äàííûå â áóôåðå âûâîäà (OUTPUT), â êà÷åñòâå ðàçìåðà áóôåðà âûâîäà ñëåäóåò óêàçûâàòü íîëü.

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37704481481481 � quote � set _ï_37704481481481 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �2.�� seq  ïóíêò  � seq !_ï_ \h ��7�" �2.7� �� set � quote "_h_� seq !ïóíêò �13�ïóíêò" �_h_13ïóíêò� "� ref _ï_37704481481481 �2.7�" �2.7� �2.7�. " �2.7. �Îæèäàíèå ñîáûòèÿ íà  ïîðòó

Îæèäàíèå â òå÷åíèè çàäàííîãî èíòåðâàëà âðåìåíè ñîáûòèÿ íà ïîðòó.

IOCTL_GPD_WAIT_ON_PORT

Äàííàÿ ôóíêöèÿ âûïîëíÿåò ÷òåíèå ïîðòà â òå÷åíèå èíòåðâàëà âðåìåíè íå ïðåâîñõîäÿùåãî çàäàííûé è ñðàâíèâàåò ðåçóëüòàò ÷òåíèÿ ñ çàäàííûì îáðàçöîì ïî ñëåäóþùåìó àëãîðèòìó:

	Ïîðò and Ìàñêà = Îáðàçåö,

ïðè îáíàðóæåíèè æåëàåìîãî ðåçóëüòàòà (âûïîëíåíèè ðàâåíñòâà) èëè èñòå÷åíèè âðåìåíè — îæèäàíèå ïðåêðàùàåòñÿ è âîçâðàùàþòñÿ ðåçóëüòàòû îæèäàíèÿ. Èñïîëüçóåòñÿ ñëåäóþùèé ôîðìàò áóôåðà ñ äàííûìè ââîäà (INPUT):

typedef struct  _GENPORT_WAIT_INPUT_BUFFER {

	ULONG		Port;     

	UCHAR		PortType;

	USHORT		TimeOut;

	USHORT		TimeResolution;

	ULONG		Mask;

	ULONG		Patt;

	ULONG		ControlFlags;

}  GENPORT_WAIT_INPUT_BUFFER, *PGENPORT_WAIT_INPUT_BUFFER;

ãäå Port - àäðåñ ïîðòà; PortType - òèï ïîðòà äîïóñòèìûå çíà÷åíèÿ ñì. òàáë. � gotobutton _ò_37702633171296 � ref _ò_37702633171296 �2.4��; TimeOut -âðåìÿ îæèäàíèÿ â ìèëëèñåêóíäàõ; TimeResolution - ïåðèîäè÷íîñòü îïðîñà ïîðòà îæèäàíèÿ â ìèëëèñåêóíäàõ; Mask - ìàñêà, ñ êîòîðîé äðàéâåð âûïîëíÿåò ïîáèòîâûé and äëÿ çíà÷åíèÿ ïðî÷èòàííîãî èç ïîðòà, ïðåæäå ÷åì ñðàâíèòü ñ îáðàçöîì; Patt - îáðàçåö, ïðè ïîëó÷åíèè êîòîðîãî äðàéâåð ñ÷èòàåò, ÷òî ñîáûòèå íàñòóïèëî; ControlFlags - áèòîâûå ôëàãè äîïîëíèòåëüíîãî óïðàâëåíèÿ îæèäàíèåì, ñì. òàáë. � gotobutton _ò_3770450994213 � ref _ò_3770450994213 �2.5��.

Ïåðèîäè÷íîñòü îïðîñà ïîðòà TimeResolution èñïîëüçóåòñÿ òàê: äðàéâåð ñ÷èòûâàåò ïîðò ÷åðåç èíòåðâàëû âðåìåíè TimeResolution, â ïðîìåæóòêå ìåæäó îïðîñàìè äðàéâåð íè÷åãî íå äåëàåò, ïåðåäàâ óïðàâëåíèå ñèñòåìå — ýòî óìåíüøàåò çàãðóçêó ïðîöåññîðà íà íåêðèòè÷åñêèõ îæèäàíèÿõ. Çíà÷åíèå TimeResolution ìîæåò èçìåíÿòüñÿ îò 1 äî TimeOut, â ýòîì ñëó÷àå äðàéâåð èñïîëüçóåò óêàçàííûé èíòåðâàë. Ïðè TimeResolution = 0, äðàéâåð èñïîëüçóåò ìèíèìàëüíûé èíòåðâàë ñèñòåìíîãî òàéìåðà, ýòî èíòåðâàë çàâèñèò îò ÎÑ è êîìïüþòåðà è îáû÷íî ñîñòàâëÿåò 5(10 ìñ. Ïðè TimeResolution > TimeOut äðàéâåð óñòàíàâëèâàåò 

	TimeResolution = TimeOut/4.

Ôëàãè óïðàâëåíèÿ îæèäàíèåì (íîìåðà áèòîâ) îïðåäåëåíû òàê:

typedef enum _tWaitControlFlag {

  wcfUserRequest, 

  wcfUserMode, 

  wcfAlertable, 

  wcfWaitOnAPC_Level, 

  wcfWaitOnDISPATCH_Level, 

  wcfAllowZeroResolution, 

  wcfUseQueryPerformanceCounter 

} tWaitControlFlag;

� quote "� seq � if "0" <> "� seq _!IDòàáëèöà\c �0�" "òàáëèöà" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDòàáëèöà\h\r0 �Òàáëèöà � ref _ò_3770450994213 � quote � set _ò_3770450994213 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." �2.�� seq  òàáëèöà  � seq !_ò_ \h ��5�" �2.5� �� set � quote "_h_� seq !òàáëèöà �5�òàáëèöà" �_h_5òàáëèöà� "� ref _ò_3770450994213 �2.5�" �2.5� �2.5�" �Òàáëèöà 2.5�

Ôëàãè óïðàâëåíèÿ îæèäàíèåì�) (íîìåðà áèòà)�Ïðèìå÷àíèÿ��wcfUserRequest�çàïðîñ ïîëüçîâàòåëÿ, èíà÷å [Executive], ñì. îïèñàíèå ôóíêöèè KeWaitFor�Single�Object â DDK.��wcfUserMode�îæèäàòü â ðåæèìå UserMode, èíà÷å [KernelMode], ñì. îïèñàíèå ôóíêöèè KeWaitFor�Single�Object â DDK.��wcfAlertable�îæèäàíèå ìîæíî ïðåðâàòü, èíà÷å [FALSE], ñì. îïèñàíèå ôóíêöèè KeWaitFor�Single�Object â DDK.��wcfWaitOnAPC_Level�)�îæèäàíèå íà IRQL=APC_LEVEL��wcfWaitOnDISPATCH_Level� NOTEREF _Ref36271227 �7�)�îæèäàíèå íà IRQL=DISPATCH_LEVEL��wcfAllowZeroResolution�ðàçðåøèòü îæèäàíèå ñ TimeResolution =0 ðàçðåøåíèåì — íåïðåðûâíûé îïðîñ ïîðòà.��wcfUseQueryPerformanceCounter� NOTEREF _Ref36271227 �7�)�èñïîëüçîâàòü KeQuery�Performance�Counter äëÿ îïðåäåëåíèÿ âðåìåíè îæèäàíèÿ, âìåñòî îáû÷íîãî ñèñòåìíîãî òàéìåðà, ñì. îïèñàíèå ôóíêöèè â DDK.��Äðàéâåð âîçâðàùàåò äàííûå â áóôåðå âûâîäà (OUTPUT) ñëåäóþùåãî ôîðìàòà:

typedef struct  _GENPORT_WAIT_OUTPUT_BUFFER {

	BOOLEAN		Event;

	ULONG		WaitResult;

	ULONG		TimeOut;

	ULONG		Data;

}   GENPORT_WAIT_OUTPUT_BUFFER, *PGENPORT_WAIT_OUTPUT_BUFFER;

ãäå Event - ðåçóëüòàò îæèäàíèÿ: Event = TRUE - äîæäàëèñü; WaitResult - äåòàëüíîå îïèñàíèå ðåçóëüòàòîâ îæèäàíèÿ, ñì. íèæå òèï tPortWaitResult è òàáë. � gotobutton _ò_37704590949074 � ref _ò_37704590949074 �2.6��; TimeOut - ðåàëüíîå âðåìÿ, çàòðà÷åííîå íà îæèäàíèå â ìñ, òî÷íîñòü èçìåðåíèÿ çàâèñèò îò TimeResolution è èíòåðâàëà ñèñòåìíîãî òàéìåðà; Data - ïîñëåäíèå äàííûå, ñ÷èòàííûå ñ ïîðòà.

Ðåçóëüòàòû îæèäàíèÿ îïðåäåëåíû òèïîì tPortWaitResult è îïèñàíû â òàáë. � gotobutton _ò_37704590949074 � ref _ò_37704590949074 �2.6��:

typedef enum _tPortWaitResult {

	pwrSUCCESS,

	pwrTIMEOUT,

pwrABANDONED

} tPortWaitResult;

� quote "� seq � if "0" <> "� seq _!IDòàáëèöà\c �0�" "òàáëèöà" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDòàáëèöà\h\r0 �Òàáëèöà � ref _ò_37704590949074 � quote � set _ò_37704590949074 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." �2.�� seq  òàáëèöà  � seq !_ò_ \h ��6�" �2.6� �� set � quote "_h_� seq !òàáëèöà �6�òàáëèöà" �_h_6òàáëèöà� "� ref _ò_37704590949074 �2.6�" �2.6� �2.6�" �Òàáëèöà 2.6�

Ðåçóëüòàòû îæèäàíèÿ�Ïðèìå÷àíèÿ��pwrSUCCESS�äîæäàëèñü��pwrTIMEOUT�íå äîæäàëèñü — òàéìàóò��pwrABANDONED�îæèäàíèå áûëî ïðåðâàíî, ñì. IOCTL_MI1201_ABORT��� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37704596076389 � quote � set _ï_37704596076389 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �2.�� seq  ïóíêò  � seq !_ï_ \h ��8�" �2.8� �� set � quote "_h_� seq !ïóíêò �14�ïóíêò" �_h_14ïóíêò� "� ref _ï_37704596076389 �2.8�" �2.8� �2.8�. " �2.8. �Çàïèñü â ïîðò 1 è îæèäàíèå ñîáûòèÿ íà  ïîðòó 2

Çàïèñü â ïîðò 1 è îæèäàíèå ñîáûòèÿ íà  ïîðòó 2:

IOCTL_GPD_WRITE_AND_WAIT_ON_PORT.

Äàííàÿ ôóíêöèÿ âûïîëíÿåò çàïèñü â óêàçàííûé ïîðò è îæèäàíèå ñîáûòèÿ íà äðóãîì óêàçàííîì ïîðòó (ñì. ïóíêò � gotobutton _ï_37704481481481 � ref _ï_37704481481481 �2.7��). Ôóíêöèÿ ââåäåíà äëÿ âîçìîæíîñòè îòñëåæèâàòü «áûñòðûå» ñîáûòèÿ, ñâÿçàííûå ñ çàïóñêîì ñ÷åò÷èêîâ èëè ðàáîòîé êîíòðîëëåðà ýë.ìàãíèòà, êîãäà ìåæäó ñòàðòîì èñïîëíåíèÿ ôóíêöèè îáîðóäîâàíèÿ è ðåçóëüòàòîì èíòåðâàë âðåìåíè ìåíåå 100 ìñ. Äåëî â òîì, ÷òî â «íîðìàëüíîì» ðåæèìå ðàáîòû ïðîãðàììû íåâîçìîæíî ãàðàíòèðîâàòü èíòåðâàë âðåìåíè ìåæäó äâóìÿ îáðàùåíèÿìè ê äðàéâåðó, ïîýòîìó íåâîçìîæíî òî÷íî ðåàãèðîâàòü íà «áûñòðûå» îòâåòû îáîðóäîâàíèÿ ìàññ-ñïåêòðîìåòðà. Íàïðèìåð, çàïóñê ñ÷åòà íà èíòåðâàë 100 ìñ èëè ìåíåå íå ïîçâîëÿåò îïðåäåëèòü, ïîñðåäñòâîì ïîñëåäóþùåãî ÷òåíèÿ ïîðòà ñîñòîÿíèÿ: çàïóñòèëñÿ ëè ñ÷åò? Ïîêà âòîðîå îáðàùåíèå ê äðàéâåðó áóäåò îáðàáîòàíî ñèñòåìîé ìîæåò ïðîéòè áîëåå 100 ìñ è ñ÷åò÷èê óæå çàêîí÷èò ðàáîòó.

Äàííàÿ ôóíêöèÿ ïîçâîëÿåò ïðîâåñòè çàïèñü â ïîðò è îæèäàòü íà óðîâíå îáðàáîòêè ïðåðûâàíèé IRQL = DISPATCH_LEVEL (ñì. òàáë. � gotobutton _ò_3770450994213 � ref _ò_3770450994213 �2.5��), íà êîòîðîì áëîêèðóåòñÿ ïåðåêëþ÷åíèå çàäà÷, ò.å. äðàéâåð ïðàêòè÷åñêè ìîíîïîëüíî èñïîëüçóåò ïðîöåññîð (áëîêèðóåòñÿ íå âñå, îáðàáîòêà íåêîòîðûõ ïðåðûâàíèÿ íå ïðåêðàùàåòñÿ, íàïðèìåð, òàéìåðà). Â ýòîì ñëó÷àå ìîæíî ïðàêòè÷åñêè ãàðàíòèðîâàííî îòñëåæèâàòü áûñòðûå ðåàêöèè îáîðóäîâàíèÿ.

Èñïîëüçóåòñÿ ñëåäóþùèé ôîðìàò áóôåðà ñ äàííûìè ââîäà (INPUT):

typedef struct  _GENPORT_WRITE_AND_WAIT_INPUT_BUFFER {

	GENPORT_WRITE_AND_WAIT_WRITE_DATA		WriteData;

	GENPORT_GENPORT_WRITE_AND_WAIT_WAIT_DATA	WaitData;

} GENPORT_WRITE_AND_WAIT_INPUT_BUFFER, *PGENPORT_WRITE_AND_WAIT_INPUT_BUFFER;

ãäå äàííûå çàïèñè â ïîðò GENPORT_WRITE_AND_WAIT_WRITE_DATA

typedef struct  _GENPORT_WRITE_AND_WAIT_WRITE_DATA {

PORT_DATA	Port;     

tLSHUnion	Data;

} GENPORT_WRITE_AND_WAIT_WRITE_DATA, *PGENPORT_WRITE_AND_WAIT_WRITE_DATA;

îïèñàíèå ïîðòà PORT_DATA

typedef struct  _PORT_DATA {

ULONG		Number;

	ULONG		Type;

	ULONG		MemoryType;

}   PORT_DATA, *PPORT_DATA;

ãäå Number - íîìåð ïîðòà; Type - òèï ïîðòà, ñì. òàáë. � gotobutton _ò_37702633171296 � ref _ò_37702633171296 �2.4��; çíà÷åíèå MemoryType - íå èñïîëüçóåòñÿ, ýòî ïîëå èíèöèàëèçèðóåòñÿ ñàìèì äðàéâåðîì ïðè òðàíñëÿöèè ïîðòà. Îïèñàíèå äàííûõ äëÿ çàïèñè â ïîðò tLSHUnion, ñì. ïóíêò � gotobutton _ï_37702619502315 � ref _ï_37702619502315 �2.4��. 

Äàííûå îæèäàíèÿ íà ïîðòó GENPORT_GENPORT_�WRITE_AND_�WAIT_�WAIT_�DATA

typedef struct  _GENPORT_GENPORT_WRITE_AND_WAIT_WAIT_DATA {

	PORT_DATA	Port;     

	ULONG		TimeOut;

	ULONG		TimeResolution;

	ULONG		Mask;

	ULONG		Patt;

	ULONG		ControlFlags;

} GENPORT_GENPORT_WRITE_AND_WAIT_WAIT_DATA, *PGENPORT_GENPORT_WRITE_AND_WAIT_WAIT_DATA;

Ñìûñë è çíà÷åíèÿ ïîëåé ñì. ïóíêò � gotobutton _ï_37704481481481 � ref _ï_37704481481481 �2.7�� îïèñàíèå GENPORT_�WAIT_�OUTPUT_�BUFFER. Îòëè÷èÿ ñîñòîÿò â ðàçìåðàõ ïîëåé è â òîì, ÷òî äàííûé âûçîâ äðàéâåðà ðåàãèðóåò íà ôëàãè â ControlFlags:

wcfWaitOnAPC_Level, 

wcfWaitOnDISPATCH_Level, 

wcfUseQueryPerformanceCounter 

ñì. òàáë. � gotobutton _ò_3770450994213 � ref _ò_3770450994213 �2.5��.

Ïðè îæèäàíèè ñ ôëàãîì wcfWaitOnDISPATCH_Level, îïðîñ ïîðòà âåäåòñÿ íåïðåðûâíî, çíà÷åíèå ïåðèîäè÷íîñòè îïðîñà ïîðòà TimeResolution èãíîðèðóåòñÿ, ôëàã wcfAlertable — èãíîðèðóåòñÿ. Íå ðåêîìåíäóåòñÿ îæèäàíèå ñ wcfWaitOnDISPATCH_Level íà äëèòåëüíûõ (áîëåå 100 ìñ) èíòåðâàëàõ, ïîñêîëüêó ýòî ïðàêòè÷åñêè îñòàíàâëèâàåò èñïîëíåíèå ïîëüçîâàòåëüñêèõ ïðîãðàìì. 

Äðàéâåð âîçâðàùàåò äàííûå â áóôåðå âûâîäà (OUTPUT) ñëåäóþùåãî ôîðìàòà:

typedef struct  _GENPORT_WAIT_OUTPUT_BUFFER {

	BOOLEAN		Event;

	ULONG		WaitResult;

	ULONG		TimeOut;

	ULONG		Data;

}   GENPORT_WAIT_OUTPUT_BUFFER, *PGENPORT_WAIT_OUTPUT_BUFFER;

ãäå Event - ðåçóëüòàò îæèäàíèÿ, åñëè TRUE, òî äîæäàëèñü; WaitResult - äåòàëüíîå îïèñàíèå ðåçóëüòàòîâ îæèäàíèÿ, ñì. íèæå òèï tPortWaitResult è òàáë. � gotobutton _ò_37704590949074 � ref _ò_37704590949074 �2.6��; TimeOut - ðåàëüíîå âðåìÿ, çàòðà÷åííîå íà îæèäàíèå â ìñ, òî÷íîñòü èçìåðåíèÿ çàâèñèò îò TimeResolution è èíòåðâàëà ñèñòåìíîãî òàéìåðà; Data - ïîñëåäíèå äàííûå, ñ÷èòàííûå ñ ïîðòà. Ðåçóëüòàòû îæèäàíèÿ îïðåäåëåíû òèïîì tPortWaitResult è îïèñàíû â òàáë. � gotobutton _ò_37704590949074 � ref _ò_37704590949074 �2.6��.

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37704622002315 � quote � set _ï_37704622002315 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �2.�� seq  ïóíêò  � seq !_ï_ \h ��9�" �2.9� �� set � quote "_h_� seq !ïóíêò �15�ïóíêò" �_h_15ïóíêò� "� ref _ï_37704622002315 �2.9�" �2.9� �2.9�. " �2.9. �Ìíîãîôóíêöèîíàëüíàÿ îïåðàöèÿ ââîäà/âûâîäà

Ìíîãîôóíêöèîíàëüíàÿ îïåðàöèÿ ââîäà/âûâîäà ñîñòîèò èç äâóõ âûçîâîâ:

IOCTL_GPD_MULTIFUNCTION_IO_OPE�RATION_CHECK_INPUT_BUFFER

IOCTL_GPD_MULTIFUNCTION_IO_OPE�RATION

Ïåðâûé âûïîëíÿåò òîëüêî ïðîâåðêó âõîäíîãî (INPUT) áóôåðà êîìàíäû íà äîïóñòèìîñòü (ïðàâèëüíîñòü) è âîçâðàùàåò ðåçóëüòàòû ïðîâåðêè, áåç âûïîëíåíèÿ êîìàíä. Âòîðîé âûçîâ ïðîâåðÿåò âåñü áóôåð îáðàùåíèåì ê IOCTL_GPD_�MULTI�FUNC�TION_IO_OPE�RATION_CHECK_INPUT_BUFFER è, åñëè íåò îøèáîê, òî âûïîëíÿåò êîìàíäû âõîäíîãî (INPUT) áóôåðà è âîçâðàùàåò ðåçóëüòàò âûïîëíåíèÿ êîìàíä.

Îïåðàöèÿ ïðîâåðêè áóôåðà ïðåäíàçíà÷åíà äëÿ öåëåé îòëàäêè, ãîòîâàÿ ïðîãðàììà, ïî-âîçìîæíîñòè, äîëæíà èçáåãàòü åå èñïîëüçîâàíèÿ.

Ìíîãîôóíêöèîíàëüíàÿ îïåðàöèÿ ââîäà/âûâîäà ïîçâîëÿåò óìåíüøèòü ÷èñëî âûçîâîâ äðàéâåðà, è òåì ñàìûì ñíèçèòü çàãðóçêó ÎÑ.

Èñïîëüçóåòñÿ ñëåäóþùèé ôîðìàò áóôåðà ñ äàííûìè ââîäà (INPUT):

typedef struct  _GENPORT_MULTIFUNCTION_IO_INPUT_BUFFER {

	ULONG						Count; 

	GENPORT_MULTIFUNCTION_IO_INPUT_HEADER		Data;  

}   GENPORT_MULTIFUNCTION_IO_INPUT_BUFFER, *PGENPORT_MULTIFUNCTION_IO_INPUT_BUFFER;

ãäå Count - ÷èñëî îïåðàöèé â áóôåðå; Data - çàãîëîâîê çàïèñè ïåðâîé îïåðàöèè. Âñå çàïèñè îïåðàöèé âûðîâíåíû íà 32 áèòà. Çàãîëîâîê îïåðàöèè îïðåäåëåí òàê

typedef struct  _GENPORT_MULTIFUNCTION_IO_INPUT_HEADER {

tMultifunctionOpCode	OpCode;

}   GENPORT_MULTIFUNCTION_IO_INPUT_HEADER, *PGENPORT_MULTIFUNCTION_IO_INPUT_HEADER;

ãäå OpCode - êîä îïåðàöèè, êîòîðûé îïðåäåëÿåò  ðàçìåð çàïèñè îïåðàöèè, äîïóñòèìûå êîäû îïåðàöèé îïðåäåëåíû òàê:

typedef enum _tMultifunctionOpCode {

	mfocRead,

	mfocWrite,

	mfocReadBuffer,

	mfocWriteBuffer,

	mfocWait,

	mfocWriteAndWait, 

mfocInvalidOperation 

} tMultifunctionOpCode, *ptMultifunctionOpCode;

îïèñàíèå îïåðàöèé ïðèâåäåíî â òàáë. � gotobutton _ò_37704630578704 � ref _ò_37704630578704 �2.7��.

� quote "� seq � if "0" <> "� seq _!IDòàáëèöà\c �0�" "òàáëèöà" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDòàáëèöà\h\r0 �Òàáëèöà � ref _ò_37704630578704 � quote � set _ò_37704630578704 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." �2.�� seq  òàáëèöà  � seq !_ò_ \h ��7�" �2.7� �� set � quote "_h_� seq !òàáëèöà �7�òàáëèöà" �_h_7òàáëèöà� "� ref _ò_37704630578704 �2.7�" �2.7� �2.7�" �Òàáëèöà 2.7�

Ñïèñîê îïåðàöèé ìíîãîôóíêöèîíàëüíîãî  ââîäà/âûâîäà

Îïåðàöèÿ�Ïðèìå÷àíèÿ��mfocRead�÷òåíèå îäíîãî çíà÷åíèÿ��mfocWrite�çàïèñü îäíîãî çíà÷åíèÿ��mfocReadBuffer�÷òåíèå íåñêîëüêèõ çíà÷åíèé��mfocWriteBuffer�çàïèñü íåñêîëüêèõ çíà÷åíèé��mfocWait�îæèäàíèå��mfocWriteAndWait�çàïèñü îäíîãî çíà÷åíèÿ+îæèäàíèå��mfocInvalidOperation�íåâåðíàÿ îïåðàöèÿ - çàðåçåðâèðîâàíî��Îïåðàöèÿ ïðîâåðêè âõîäíîãî áóôåðà âîçâðàùàåò äàííûå â áóôåðå âûâîäà (OUTPUT) â ñëåäóþùåì ôîðìàòå:

typedef struct  _GENPORT_MULTIFUNCTION_IO_ERROR_DESCRIPTION {

	tMultifunctionError	ErrorCode;

	union{

		ULONG	RecordNumber;   // íîìåð çàïèñè, â êîòîðîé îøèáêà

		ULONG	OutputDataSize; // ïîëíûé ðàçìåð áóôåðà äëÿ âîçâðàòà äàííûõ

	};

}   GENPORT_MULTIFUNCTION_IO_ERROR_DESCRIPTION, *PGENPORT_MULTIFUNCTION_IO_ERROR_DESCRIPTION;

ãäå ErrorCode - êîä îøèáêè, îïðåäåëåííûé òàê:

typedef enum _tMultifunctionError {

	mferrOK,

	mferrBufferTooSmall, // áóôåð ñëèøêîì ìàë äàæå äëÿ çàãîëîâêà áóôåðà

	mferrRecordsCountEqZero,

	mferrBufferTooSmall_2, // áóôåð ñëèøêîì ìàë äëÿ çàãîëîâêà îïåðàöèè 

	mferrInvalidOpCode,

	mferrBufferTooSmall_3, // áóôåð ñëèøêîì ìàë äëÿ çàïèñè îïåðàöèè

	mferrBufferTooSmall_4, // áóôåð ñëèøêîì ìàë ìàññèâà äàííûõ îïåðàöèè

	mferrInvalidPort,

	mferrInvalidPort_2,  // íåâåðíûé ïîðò îæèäàíèÿ

	mferrWriteBuffer_CountZero,

	mferrReadBuffer_CountZero,

	mferrInvalidPortType,

	mferrOutputBufferTooLarge // òðåáóåòñÿ áóôåð OUTPUT >0xffffffff áàéò

} tMultifunctionError, *ptMultifunctionError;

ñìûñë îøèáîê ñëåäóåò èç èõ íàçâàíèé;   åñëè ErrorCode ( mferrOK, òî RecordNumber = íîìåðó ïåðâîé îøèáî÷íîé çàïèñè, èíà÷å ErrorCode = mferrOK è OutputDataSize = ðàçìåðó áóôåðà âûâîäà (OUTPUT), íåîáõîäèìîãî äëÿ äëÿ âûïîëíåíèÿ IOCTL_GPD_MULTIFUNCTION_IO_OPE�RATION ñ äàííûì íàáîðîì êîìàíä.

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_3770465162037 � quote � set _ï_3770465162037 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �2.�� seq  ïóíêò  � seq !_ï_ \h ��10�" �2.10� �� set � quote "_h_� seq !ïóíêò �16�ïóíêò" �_h_16ïóíêò� "� ref _ï_3770465162037 �2.10�" �2.10� �2.10�. " �2.10. �Ôîðìàòû çàïèñåé êîìàíä äëÿ ìíîãîôóíêöèîíàëüíîé îïåðàöèè ââîäà/âûâîäà

Âñå çàïèñè êîìàíä ìíîãîôóíêöèîíàëüíîé îïåðàöèè ââîäà/âûâîäà ñîäåðæàò çàãîëîâîê çàïèñè è äàííûå çàïèñè, çàãîëîâîê îïðåäåëåí òàê: 

typedef struct  _GENPORT_MULTIFUNCTION_IO_INPUT_HEADER {

tMultifunctionOpCode	OpCode;

}   GENPORT_MULTIFUNCTION_IO_INPUT_HEADER, *PGENPORT_MULTIFUNCTION_IO_INPUT_HEADER;

ãäå OpCode - êîä îïåðàöèè, êîòîðûé îïðåäåëÿåò  ðàçìåð çàïèñè îïåðàöèè, äîïóñòèìûå êîäû îïåðàöèé, ñì. ïóíêò � gotobutton _ï_37704622002315 � ref _ï_37704622002315 �2.9�� è òàáë. � gotobutton _ò_37704630578704 � ref _ò_37704630578704 �2.7��.

Äàííûå îïåðàöèè mfocRead îïðåäåëåíû òàê:

typedef struct  _GENPORT_MULTIFUNCTION_IO_READ_INPUT {

	GENPORT_MULTIFUNCTION_IO_INPUT_HEADER		Header;

	PORT_DATA					Port;

}   GENPORT_MULTIFUNCTION_IO_READ_INPUT, *PGENPORT_MULTIFUNCTION_IO_READ_INPUT;

ãäå îïðåäåëåíèå PORT_DATA, ñì. ïóíêò � gotobutton _ï_37704596076389 � ref _ï_37704596076389 �2.8��.

Äàííûå îïåðàöèè mfocWrite îïðåäåëåíû òàê:

typedef struct  _GENPORT_MULTIFUNCTION_IO_WRITE_INPUT {

	GENPORT_MULTIFUNCTION_IO_INPUT_HEADER		Header;

	PORT_DATA					Port;

	tLSHUnion					Data;

}   GENPORT_MULTIFUNCTION_IO_WRITE_INPUT, *PGENPORT_MULTIFUNCTION_IO_WRITE_INPUT;

ãäå îïðåäåëåíèå PORT_DATA, ñì. ïóíêò � gotobutton _ï_37704596076389 � ref _ï_37704596076389 �2.8��; îïðåäåëåíèå tLSHUnion:

è òèï tLSHUnion îïðåäåëåí òàê

typedef struct  _LSHUnion {

    union   {

		ULONG   ULong; 

		USHORT  UShort;

		UCHAR   UChar;

		LONG	Long; 

		SHORT	Short;

		CHAR	Char;

	};

}   tLSHUnion, *PLSHUnion;

Äàííûå îïåðàöèè mfocReadBuffer îïðåäåëåíû òàê:

typedef struct  _GENPORT_MULTIFUNCTION_IO_READ_BUFFER_INPUT {

	GENPORT_MULTIFUNCTION_IO_INPUT_HEADER		Header;

	PORT_DATA					Port;

	ULONG						Count;

}   GENPORT_MULTIFUNCTION_IO_READ_BUFFER_INPUT, *PGENPORT_MULTIFUNCTION_IO_READ_BUFFER_INPUT; 

ãäå Count - ÷èñëî ñ÷èòûâàåìûõ çíà÷åíèé; îïðåäåëåíèå PORT_DATA, ñì. ïóíêò � gotobutton _ï_37704596076389 � ref _ï_37704596076389 �2.8��.

Äàííûå îïåðàöèè mfocWriteBuffer îïðåäåëåíû òàê:

typedef struct  _GENPORT_MULTIFUNCTION_IO_WRITE_BUFFER_INPUT {

	GENPORT_MULTIFUNCTION_IO_INPUT_HEADER		Header;

	PORT_DATA					Port;

	ULONG						Count;

	tLSHArrayUnion					Data;

}   GENPORT_MULTIFUNCTION_IO_WRITE_BUFFER_INPUT, *PGENPORT_MULTIFUNCTION_IO_WRITE_BUFFER_INPUT;

ãäå Count - ÷èñëî çàïèñûâàåìûõ çíà÷åíèé; Data - äàííûå äëÿ çàïèñè; îïðåäåëåíèå PORT_DATA, ñì. ïóíêò � gotobutton _ï_37704596076389 � ref _ï_37704596076389 �2.8��; îïðåäåëåíèå tLSHArrayUnion, ñì. ïóíêò � gotobutton _ï_37702610092593 � ref _ï_37702610092593 �2.5��. Ðàçìåð äàííûõ Data â áàéòàõ âû÷èñëÿåòñÿ òàê: [Count(PortSize(Port.Type) + 3)/4](4. Ðàçìåð äàííûõ îêðóãëåí äî öåëîãî ÷èñëà äâîéíûõ ñëîâ, çäåñü PortSize(Port.Type) ðàçìåð ïîðòà ïî òàáë. � gotobutton _ò_37702633171296 � ref _ò_37702633171296 �2.4��.

Äàííûå îïåðàöèè mfocWait îïðåäåëåíû òàê:

typedef struct  _GENPORT_MULTIFUNCTION_IO_WAIT_INPUT {

	GENPORT_MULTIFUNCTION_IO_INPUT_HEADER		Header;

	GENPORT_GENPORT_WRITE_AND_WAIT_WAIT_DATA	WaitData;

}   GENPORT_MULTIFUNCTION_IO_WAIT_INPUT, *PGENPORT_MULTIFUNCTION_IO_WAIT_INPUT; 

ãäå îïðåäåëåíèå GENPORT_GENPORT_WRITE_AND_WAIT_WAIT_DATA, ñì. ïóíêò � gotobutton _ï_37704596076389 � ref _ï_37704596076389 �2.8��.

Äàííûå îïåðàöèè mfocWriteAndWait îïðåäåëåíû òàê:

typedef struct  _GENPORT_MULTIFUNCTION_IO_WRITE_AND_WAIT_INPUT {

	GENPORT_MULTIFUNCTION_IO_INPUT_HEADER		Header;

	GENPORT_WRITE_AND_WAIT_INPUT_BUFFER		Data;

}   GENPORT_MULTIFUNCTION_IO_WRITE_AND_WAIT_INPUT, *PGENPORT_MULTIFUNCTION_IO_WRITE_AND_WAIT_INPUT;

ãäå îïðåäåëåíèå GENPORT_WRITE_AND_WAIT_INPUT_BUFFER, ñì. ïóíêò � gotobutton _ï_37704596076389 � ref _ï_37704596076389 �2.8��.

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_3770465162037 � quote � set _ï_3770465162037 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �2.�� seq  ïóíêò  � seq !_ï_ \h ��11�" �2.11� �� set � quote "_h_� seq !ïóíêò �17�ïóíêò" �_h_17ïóíêò� "� ref _ï_3770465162037 �2.11�" �2.11� �2.11�. " �2.11. �Ôîðìàòû âîçâðàùàåìûõ äàííûõ äëÿ ìíîãîôóíêöèîíàëüíîé îïåðàöèÿ ââîäà/âûâîäà

Íå âñå çàïèñè êîìàíä ìíîãîôóíêöèîíàëüíîé îïåðàöèè ââîäà/âûâîäà âîçâðàùàþò äàííûå. Îïåðàöèè mfocWrite, mfocWriteBuffer íå âîçâðàùàþò íè÷åãî.

Îïåðàöèÿ ìíîãîôóíêöèîíàëüíîãî ââîäà/âûâîäà âîçâðàùàåò äàííûå â áóôåðå âûâîäà (OUTPUT) â ñëåäóþùåì ôîðìàòå:

typedef struct  _GENPORT_MULTIFUNCTION_IO_OUTPUT_BUFFER {

	GENPORT_MULTIFUNCTION_IO_OUTPUT_HEADER	Header;

	ULONG						Data;

}   GENPORT_MULTIFUNCTION_IO_OUTPUT_BUFFER, *PGENPORT_MULTIFUNCTION_IO_OUTPUT_BUFFER;

ãäå GENPORT_MULTIFUNCTION_IO_OUTPUT_HEADER îïðåäåëåí

typedef struct  _GENPORT_MULTIFUNCTION_IO_OUTPUT_HEADER {

	ULONG	OpCount;

	ULONG	RecordCount;

}   GENPORT_MULTIFUNCTION_IO_OUTPUT_HEADER, *PGENPORT_MULTIFUNCTION_IO_OUTPUT_HEADER;

ãäå OpCount - ÷èñëî îïåðàöèé â áóôåðå (èç INPUT áóôåðà); RecordCount - ÷èñëî çàïèñåé â âîçâðàùàåìîì áóôåðå.

Çàïèñè âîçâðàùàåìûå ëþáîé îïåðàöèåé âñåãäà èìåþò ðàçìåð êðàòíûé 4 áàéòàì (äâîéíîìó ñëîâó). Åñëè ðåàëüíûå äàííûå îïåðàöèè èìåþò ðàçìåð ìåíüøå, òî äîáàâî÷íûå áàéòû ñëåäóåò ïîëàãàòü íåîïðåäåëåííûìè, ò.å. íå èìåþùèìè êîíêðåòíîãî çíà÷åíèÿ.

Âîçâðàùàåìûå äàííûå îïåðàöèè mfocRead îïðåäåëåíû òàê:

typedef struct  _GENPORT_MULTIFUNCTION_IO_READ_OUTPUT {

	tLSHUnion	Data;

}   GENPORT_MULTIFUNCTION_IO_READ_OUTPUT, *PGENPORT_MULTIFUNCTION_IO_READ_OUTPUT;

ãäå Data - ñîäåðæèò ñ÷èòàííîå ñ ïîðòà çíà÷åíèå, ñîîòâåòñòâóþùåé äëèíû, îñòàëüíàÿ ÷àñòü Data íå îïðåäåëåíà; îïðåäåëåíèå tLSHUnion, ñì. ïóíêò � gotobutton _ï_37704622002315 � ref _ï_37704622002315 �2.9��.

Âîçâðàùàåìûå äàííûå îïåðàöèè mfocReadBuffer îïðåäåëåíû òàê:

typedef struct  _GENPORT_MULTIFUNCTION_IO_READ_BUFFER_OUTPUT {

	tLSHArrayUnion	Data;

}   GENPORT_MULTIFUNCTION_IO_READ_BUFFER_OUTPUT, *PGENPORT_MULTIFUNCTION_IO_READ_BUFFER_OUTPUT;

ãäå Data - äàííûå, ñ÷èòàííûå ñ ïîðòà; îïðåäåëåíèå tLSHArrayUnion, ñì. ïóíêò � gotobutton _ï_37702610092593 � ref _ï_37702610092593 �2.5��. Ðàçìåð äàííûõ âû÷èñëÿåòñÿ òàê: [Count(PortSize(Port.type) + 3)/4](4. Ðàçìåð äàííûõ îêðóãëåí äî öåëîãî ÷èñëà äâîéíûõ ñëîâ, çäåñü PortSize(Port.type) ðàçìåð ïîðòà ïî òàáë. � gotobutton _ò_37702633171296 � ref _ò_37702633171296 �2.4��.

Âîçâðàùàåìûå äàííûå îïåðàöèé mfocWait è mfocWriteAndWait îïðåäåëåíû òèïîì GENPORT_�WAIT_�OUTPUT_BUFFER, ñì. ïóíêò � gotobutton _ï_37704481481481 � ref _ï_37704481481481 �2.7��.

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37705623472222 � quote � set _ï_37705623472222 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �2.�� seq  ïóíêò  � seq !_ï_ \h ��12�" �2.12� �� set � quote "_h_� seq !ïóíêò �18�ïóíêò" �_h_18ïóíêò� "� ref _ï_37705623472222 �2.12�" �2.12� �2.12�. " �2.12. �Èíôîðìàöèîííûå ôóíêöèè è ôóíêöèè óïðàâëåíèÿ

� quote "� seq ïïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïîäïóíêò\c �0�" "ïîäïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïîäïóíêò\h\r0 �� ref _ïï_3770562412037 � quote � set _ïï_3770562412037 "� if 0 <> � seq !ïóíêò \c �18� "� ref � if 0 <> � seq !ïóíêò \c �18� � quote "_h_� seq !ïóíêò\c �18�ïóíêò" �_h_18ïóíêò� _h_null �_h_18ïóíêò� �2.12�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1.1. Ïóíêò! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �2.12.�� seq  ïîäïóíêò  � seq !_ïï_ \h ��1�" �2.12.1� �� set � quote "_h_� seq !ïîäïóíêò �4�ïîäïóíêò" �_h_4ïîäïóíêò� "� ref _ïï_3770562412037 �2.12.1�" �2.12.1� �2.12.1�. " �2.12.1. �Ïðåêðàùåíèå îïåðàöèé äðàéâåðà

Êîä ôóíêöèè

IOCTL_MI1201_ABORT

ïîçâîëÿåò óïðàâëÿòü ïðåêðàùåíèåì/ðàçðåøåíèåì îïåðàöèé äðàéâåðà. Ïðè óñòàíîâêå çàïðåòà íåìåäëåííî ïðåðûâàþòñÿ âñå îæèäàíèÿ è âñå ìíîãîôóíêöèîíàëüíûå îïåðàöèè.

Îñíîâíîå íàçíà÷åíèå êîìàíäû IOCTL_MI1201_ABORT — àâàðèéíîå ïðåêðàùåíèå îïåðàöèé äðàéâåðîì ïðè çàöèêëèâàíèè, îøèáî÷íîì çàäàíèè áîëüøîãî âðåìåíè îæèäàíèÿ èëè íåîáõîäèìîñòè çàâåðøèòü ïðîãðàììó.

Èñïîëüçóåòñÿ ñëåäóþùèé ôîðìàò áóôåðà ñ äàííûìè ââîäà (INPUT):

typedef struct  _MI1201_ABORT_INPUT_BUFFER {

BOOLEAN   Stop;

}   MI1201_ABORT_INPUT_BUFFER, *PMI1201_ABORT_INPUT_BUFFER;

ãäå ïàðàìåòð Stop = TRUE ïåðåâîäèò äðàéâåð â ðåæèì çàïðåòà îïåðàöèé;  FALSE - ðàçðåøàåò îïåðàöèè.

Ïðè âûçîâå â óñëîâèÿõ çàïðåòà (ïîñëå âûçîâà IOCTL_MI1201_ABORT ñ ïàðàìåòðîì Stop = TRUE) ëþáîé îïåðàöèè ââîäà/âûâîäà, êðîìå èíôîðìàöèîííûõ îïåðàöèé îïèñàííûõ â ïóíêòå � gotobutton _ï_37705623472222 � ref _ï_37705623472222 �2.12��, îïåðàöèÿ íå âûïîëíÿåòñÿ è DeviceIOControl âîçâðàùàåò ðåçóëüòàò STATUS_REQUEST_ABORTED.

Ïðè âêëþ÷åíèè çàïðåòà îïåðàöèé ââîäà/âûâîäà â ìîìåíò èñïîëíåíèÿ îïåðàöèè ââîäà/âûâîäà:

Âñå èñïîëíÿþùèåñÿ îïåðàöèè ÷òåíèÿ/çàïèñè îäèíî÷íîãî çíà÷åíèÿ è ìàññèâà (ñì. ïóíêòû � gotobutton _ï_37707430844907 � ref _ï_37707430844907 �2.3��, � gotobutton _ï_37702619502315 � ref _ï_37702619502315 �2.4��, � gotobutton _ï_37702610092593 � ref _ï_37702610092593 �2.5��, � gotobutton _ï_37702641041667 � ref _ï_37702641041667 �2.6��) âûïîëíÿòñÿ äî êîíöà è DeviceIOControl âîçâðàòèò STATUS_SUCCESS.

Âñå èñïîëíÿþùèåñÿ îïåðàöèè îæèäàíèÿ (ñì. ïóíêò � gotobutton _ï_37704481481481 � ref _ï_37704481481481 �2.7��) ïðåðûâàþòñÿ íåìåäëåííî, âîçâðàøàåòñÿ Event = TRUE, òîëüêî åñëè ñîáûòèå íà ïîðòó óæå èìååò ìåñòî ïðè óñòàíîâêå çàïðåòà, â  ïîëå WaitResult âîçâðàùàåòñÿ ñîñòîÿíèå pwrABANDONED.

Âñå èñïîëíÿþùèåñÿ âûçîâû îïåðàöèè «çàïèñü â ïîðò è îæèäàíèå» (ñì. ïóíêò � gotobutton _ï_37704596076389 � ref _ï_37704596076389 �2.8��) ïðåðûâàþòñÿ ýòàïå îæèäàíèÿ, çàïèñü â ïîðò áóäåò ïðîèçâåäåíà è âîçâðàøàåòñÿ Event = TRUE, òîëüêî åñëè ñîáûòèå íà ïîðòó îæèäàíèÿ èìååò ìåñòî íåìåäëåííî (ïîñëåäíåå ìàëîâåðîÿòíî), â  ïîëå WaitResult âîçâðàùàåòñÿ ñîñòîÿíèå pwrABANDONED. 

Âñå èñïîëíÿþùèåñÿ âûçîâû ìíîãîôóíêöèîíàëüíîé îïåðàöèè ââîäà/âûâîäà (ñì. ïóíêò � gotobutton _ï_37704622002315 � ref _ï_37704622002315 �2.9��) ïðåðûâàþòñÿ, ïðåðûâàíèå ýëåìåíòàðíûõ îïåðàöèé ïðîèñõîäèò ïî îïèñàííûì âûøå ïðàâèëàì, âîçâðàøàåòñÿ OpCount = ÷èñëó ðåàëüíî âûïîëíåííûõ êîìàíä èç áóôåðà INPUT è RecordCount = ÷èñëî ðåàëüíûõ çàïèñåé â áóôåðå OUTPUT, â áóôåðå OUTPUT âîçâðàùàþòñÿ äàííûå RecordCount îïåðàöèé, îñòàëüíûå äàííûå íåîïðåäåëåíû.

Äðàéâåð âîçâðàùàåò äàííûå â áóôåðå âûâîäà (OUTPUT) ñëåäóþùåãî ôîðìàòà:

typedef struct  _MI1201_ABORT_OUTPUT_BUFFER {

BOOLEAN   PreviousState;

}   MI1201_ABORT_OUTPUT_BUFFER, *PMI1201_ABORT_OUTPUT_BUFFER;

ãäå ïàðàìåòð PreviousState - ïðåäûäóùåå ñîñòîÿíèå çàïðåòà, äî ïðèìåíåíèå çíà÷åíèÿ ïàðàìåòðà Stop.

� quote "� seq ïïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïîäïóíêò\c �0�" "ïîäïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïîäïóíêò\h\r0 �� ref _ïï_3770564099537 � quote � set _ïï_3770564099537 "� if 0 <> � seq !ïóíêò \c �18� "� ref � if 0 <> � seq !ïóíêò \c �18� � quote "_h_� seq !ïóíêò\c �18�ïóíêò" �_h_18ïóíêò� _h_null �_h_18ïóíêò� �2.12�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1.1. Ïóíêò! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �2.12.�� seq  ïîäïóíêò  � seq !_ïï_ \h ��2�" �2.12.2� �� set � quote "_h_� seq !ïîäïóíêò �5�ïîäïóíêò" �_h_5ïîäïóíêò� "� ref _ïï_3770564099537 �2.12.2�" �2.12.2� �2.12.2�. " �2.12.2. � Çàïðîñ èíôîðìàöèè î äðàéâåðå

Êîä ôóíêöèè

IOCTL_MI1201_GET_CONTROL_INFO

ïîçâîëÿåò óïðàâëÿòü çàïðîñèòü äàííûå î âåðñèè äðàéâåðà, ñîñòîÿíèè äðàéâåðà è ò.ï., ïîëíûé ïåðå÷åíü çàïðîñîâ ïðèâåäåí â òàáë. � gotobutton _ò_37705646574074 � ref _ò_37705646574074 �2.8��.

Èñïîëüçóåòñÿ ñëåäóþùèé ôîðìàò áóôåðà ñ äàííûìè ââîäà (INPUT):

typedef struct  _MI1201_CONTROL_INFO_INPUT_BUFFER_BASE_PART {

ULONG   ControlCode;

ULONG   ControlSubCode;

ULONG   FullSize;

}   MI1201_CONTROL_INFO_INPUT_BUFFER_BASE_PART, *PMI1201_CONTROL_INFO_INPUT_BUFFER_BASE_PART;

ãäå ControlCode - îñíîâíîé êîä îïåðàöèè, ñì. òàáë. � gotobutton _ò_37705646574074 � ref _ò_37705646574074 �2.8��; ControlSubCode - äîï. êîä ñóáîïåðàöèè, â íàñòîÿùåå âðåìÿ íå èñïîëüçóåòñÿ; FullSize - ïîëíûé ðàçìåð äàííûõ â áóôåðå INPUT, äîëæåí ñîâïàäàòü ñ ñîîòâåòñòâóþùèì ðàçìåðîì SizeOf(buf), ïåðåäàííûì DeviceIOControl, ñì. ïóíêò � gotobutton _ï_37702572928241 � ref _ï_37702572928241 �2.1��.

� quote "� seq � if "0" <> "� seq _!IDòàáëèöà\c �0�" "òàáëèöà" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDòàáëèöà\h\r0 �Òàáëèöà � ref _ò_37705646574074 � quote � set _ò_37705646574074 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." �2.�� seq  òàáëèöà  � seq !_ò_ \h ��8�" �2.8� �� set � quote "_h_� seq !òàáëèöà �8�òàáëèöà" �_h_8òàáëèöà� "� ref _ò_37705646574074 �2.8�" �2.8� �2.8�" �Òàáëèöà 2.8�

Êîä çàïðîñà èíôîðìàöèè î äðàéâåðå

Êîä�Ïðèìå÷àíèÿ��MI1201_GET_CONTROL_CODE_GET_VERSION�Çàïðîñ íîìåðà âåðñèè äðàéâåðà.��MI1201_GET_CONTROL_CODE_GET_CAPABILITIES�Çàïðîñ âîçìîæíîñòåé äðàéâåðà, êîäû âîçìîæíîñòåé ïåðå÷èñëåíû â .��MI1201_GET_CONTROL_CODE_GET_ABORT_STATE�Ñîñòîÿíèå çàïðåòà íà îïåðàöèè, ñì. ïóíêò � gotobutton _ïï_3770562412037 � ref _ïï_3770562412037 �2.12.1��.��Ôîðìàò âîçâðàùàåìîãî áóôåðà âûâîäà (OUTPUT), çàâèñèò îò êîäà çàïðîñà èíôîðìàöèè, ñì. òàáë. � gotobutton _ò_37705646574074 � ref _ò_37705646574074 �2.8��.

Ôîðìàò âîçâðàùàåìîãî áóôåðà MI1201_GET_�CONTROL_�CODE_�GET_�VERSION: 

typedef struct  _MI1201_CONTROL_INFO_OUTPUT_BUFFER_GET_VERSION {

    ULONG   InternalVersion;     // âíóòðåííèé íîìåð âåðñèè

}MI1201_CONTROL_INFO_OUTPUT_BUFFER_GET_VERSION, *PMI1201_CONTROL_INFO_OUTPUT_BUFFER_GET_VERSION;

Ôîðìàò âîçâðàùàåìîãî áóôåðà MI1201_GET_CONTROL_CODE_GET_�CAPABILITIES: 

typedef struct  _MI1201_CONTROL_INFO_OUTPUT_BUFFER_GET_CAPABILITIES {

    ULONG   Capabilities;     // ôëàãè ôóíêöèîíàëüíûõ âîçìîæíîñòåé, ñì. òàáë. � gotobutton _ò_37705652233796 � ref _ò_37705652233796 �2.9��

}MI1201_CONTROL_INFO_OUTPUT_BUFFER_GET_CAPABILITIES, *PMI1201_CONTROL_INFO_OUTPUT_BUFFER_GET_CAPABILITIES;

� quote "� seq � if "0" <> "� seq _!IDòàáëèöà\c �0�" "òàáëèöà" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDòàáëèöà\h\r0 �Òàáëèöà � ref _ò_37705652233796 � quote � set _ò_37705652233796 "� if 0 <> � seq !ãëàâà \c �2� "� ref � if 0 <> � seq !ãëàâà \c �2� � quote "_h_� seq !ãëàâà\c �2�ãëàâà" �_h_2ãëàâà� _h_null �_h_2ãëàâà� �2�." �2.�� seq  òàáëèöà  � seq !_ò_ \h ��9�" �2.9� �� set � quote "_h_� seq !òàáëèöà �9�òàáëèöà" �_h_9òàáëèöà� "� ref _ò_37705652233796 �2.9�" �2.9� �2.9�" �Òàáëèöà 2.9�

Áèòîâûå êîäû âîçìîæíîñòåé äðàéâåðà

Êîä (çíà÷åíèå)�Ïðèìå÷àíèÿ��MI1201_CAP_FLAG_ARRAY_IO_SINGLE_PORT (1)�Ââîä/âûâîä ìàññèâà â îäèí ïîðò.��MI1201_CAP_FLAG_ARRAY_IO_RAW_PORTS (2)�Ââîä/âûâîä ìàññèâà â ðàçíûå ïîðòû (íå èñïîëüçóåòñÿ).��MI1201_CAP_FLAG_WAIT_ON_SINGLE_PORT (4)�Îæèäàíèå íà ïîðòó.��MI1201_CAP_FLAG_WRITE_AND_WAIT_ON_SINGLE_PORT (8)�Çàïèñü â ïîðò 1  è îæèäàíèå íà ïîðòó 2.��MI1201_CAP_FLAG_ARRAY_IO_RAW_PORTS_AND_WAIT (16)�Ìíîãîôóíêöèîíàëüíûé ââîä/âûâîä, ñì. ïóíêò � gotobutton _ï_37704622002315 � ref _ï_37704622002315 �2.9�� ��Ôîðìàò âîçâðàùàåìîãî áóôåðà MI1201_GET_CONTROL_CODE_GET_�ABORT_�STATE:

typedef struct  _MI1201_CONTROL_INFO_OUTPUT_GET_ABORT_STATE {

    BOOLEAN   State;     // ñîñòîÿíèå çàïðåòà;

}MI1201_CONTROL_INFO_OUTPUT_GET_ABORT_STATE, *PMI1201_CONTROL_INFO_OUTPUT_GET_ABORT_STATE;

� quote "� seq ïïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïîäïóíêò\c �0�" "ïîäïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïîäïóíêò\h\r0 �� ref _ïï_3770564099537 � quote � set _ïï_3770564099537 "� if 0 <> � seq !ïóíêò \c �18� "� ref � if 0 <> � seq !ïóíêò \c �18� � quote "_h_� seq !ïóíêò\c �18�ïóíêò" �_h_18ïóíêò� _h_null �_h_18ïóíêò� �2.12�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1.1. Ïóíêò! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �2.12.�� seq  ïîäïóíêò  � seq !_ïï_ \h ��3�" �2.12.3� �� set � quote "_h_� seq !ïîäïóíêò �6�ïîäïóíêò" �_h_6ïîäïóíêò� "� ref _ïï_3770564099537 �2.12.3�" �2.12.3� �2.12.3�. " �2.12.3. �Óïðàâëåíèå äðàéâåðîì

Êîä ôóíêöèè

IOCTL_MI1201_GET_CONTROL_INFO.

Äàííàÿ ôóíêöèÿ â íàñòîÿùåé âåðñèè äðàéâåðà íå ðåàëèçîâàíà.

� quote "� seq ïóíêò\h\r0 �� seq ðèñóíîê\h\r0 �� seq òàáëèöà\h\r0 �� seq ôîðìóëà\h\r0 �� seq � if "0" <> "� seq _!IDãëàâà\c �0�" "ãëàâà" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDãëàâà\h\r0 �� ref _ã_37706462719907 � quote � set _ã_37706462719907 "� seq  ãëàâà  � seq !_ã_ \h ��3�" �3� �� set � quote "_h_� seq !ãëàâà �3�ãëàâà" �_h_3ãëàâà� "� ref _ã_37706462719907 �3�" �3� �3�. " �3. �Îïèñàíèå èíòåðôåéñíîãî ìîäóëÿ Delphi äëÿ âûçîâà ôóíêöèé äðàéâåðà

Äëÿ óäîáñòâà èñïîëüçîâàíèÿ ôóíêöèé äðàéâåðà èç ïðîãðàìì äëÿ Delphi, ñ äðàéâåðîì ïîñòàâëÿåòñÿ èíòåðôåéñíûé ìîäóëü, â êîòîðîì îïèñàíû ôóíêöèè, îñóùåñòâëÿþùèå îáðàùåíèå ê äðàéâåðó. 

Ôóíêöèè èíòåðôåéñíîãî ìîäóëÿ îðèåíòèðîâàíû òîëüêî íà ïîðòû ðàçìåðîì 1 áàéò  (myPORT_UCHAR, ñì. òàáë. � gotobutton _ò_37702633171296 � ref _ò_37702633171296 �2.4��).

Èíòåðôåéñíûé ìîäóëü ñîâìåñòèì ñî ñòàðîé âåðñèåé äðàéâåðà äëÿ Windows NT.

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37706477476852 � quote � set _ï_37706477476852 "� if 0 <> � seq !ãëàâà \c �3� "� ref � if 0 <> � seq !ãëàâà \c �3� � quote "_h_� seq !ãëàâà\c �3�ãëàâà" �_h_3ãëàâà� _h_null �_h_3ãëàâà� �3�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �3.�� seq  ïóíêò  � seq !_ï_ \h ��1�" �3.1� �� set � quote "_h_� seq !ïóíêò �19�ïóíêò" �_h_19ïóíêò� "� ref _ï_37706477476852 �3.1�" �3.1� �3.1�. " �3.1. �Ñîñòàâ èíòåðôåéñíîãî ìîäóëÿ

Ôàéëû èíòåðôåéñíîãî ìîäóëÿ ðàñïîëàãàþòñÿ â ïàïêå «Delphi-èíòåðôåéñ», ãäå íàõäÿòñÿ:

«MI1201ioctl.pas» — îïèñàíèå òèïîâ äàííûõ è êîíñòàíò ôàéëà «MI1201ioctl.h» â ïåðåëîæåíèè äëÿ Delphi.

«PortsIO.pas» — ãëàâíûé ôàéë èíòåðôåéñà, îáåñïå÷èâàþùèé àâòîìàòè÷åñêèé âûáîð ñïîñîáà îáðàùåíèÿ ê îáîðóäîâàíèþ (÷åðåç äðàéâåð èëè íàïðÿìóþ), â çàâèñèìîñòè îò ÎÑ. Êðîìå òîãî, «PortsIO.pas» ïîçâîëÿåò ïîäêëþ÷èòü âíåøíèå ïðîöåäóðû ââîäà/âûâîäà â îäèíî÷íûé ïîðò, ïîñëåäíåå íåîáõîäèìî äëÿ ïîäêëþ÷åíèÿ ýìóëÿòîðà îáîðóäîâàíèÿ. Ñîâìåñòèì ñî ñòàðîé âåðñèåé äðàéâåðà äëÿ Windows NT.

«DirectPortsIO.pas» - ôàéë èíòåðôåéñà, îáåñïå÷èâàþùèé ôóíêöèè ïðÿìîãî äîñòóïà ê ïîðòàì â ÎÑ Win9x.

«DriverPortsIO.pas» - ôàéë èíòåðôåéñà, îáåñïå÷èâàþùèé ôóíêöèè äîñòóïà ê ïîðòàì ÷åðåç äðàéâåð â ÎÑ Windows NT/2000. Ñîâìåñòèì ñî ñòàðîé âåðñèåé äðàéâåðà äëÿ Windows NT, íî âûçîâ ïðîöåäóð îáðàùåíèÿ ê äîïîëíèòåëüíûì ôóíêöèÿì äðàéâåðà Windows 2000 áóäåò âîçâðàùàòü îøèáêó.

«IOBuffer.pas» — âñïîìîãàòåëüíûé ôàéë, ïîääåðæèâàþùèé áëîêèðóåìûé áóôåð äëÿ ôóíêöèé ââîäà/âûâîäà ìàññèâà, è îáåñïå÷èâàþùèé âîçìîæíîñòü âûçîâà ýòèõ ôóíêöèé èç ðàçëè÷íûõ ïîòîêîâ (THREADs).

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37706488553241 � quote � set _ï_37706488553241 "� if 0 <> � seq !ãëàâà \c �3� "� ref � if 0 <> � seq !ãëàâà \c �3� � quote "_h_� seq !ãëàâà\c �3�ãëàâà" �_h_3ãëàâà� _h_null �_h_3ãëàâà� �3�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �3.�� seq  ïóíêò  � seq !_ï_ \h ��2�" �3.2� �� set � quote "_h_� seq !ïóíêò �20�ïóíêò" �_h_20ïóíêò� "� ref _ï_37706488553241 �3.2�" �3.2� �3.2�. " �3.2. �Îñíîâíûå ôóíêöèè èíòåðôåéñíîãî ìîäóëÿ

Äëÿ êðàòêîñòè áóäóò îïèñàíû òîëüêî ôóíêöèè èç «PortsIO.pas», îïèñàíèå ôóíêöèé äðóãèõ ÷àñòåé ñì. â êîììåíòàðèÿõ ñîîòâåòñòâóþùèõ ôàéëîâ.

Â ìîäóëå «PortsIO.pas» îïðåäåëåíû ñëåäóþùèå ôóíêöèè:

procedure OutByte(b:Byte; Port:word); register; —

Âûâîä áàéòà b â ïîðò Port.

function InByte(Port:word):byte; register;

Ââîä áàéò èç ïîðòà Port.

function OutByteBuffer(Port:word; var Bytes; Size:word):boolean; register;

Âûâîä ìàññèâà áàéò Bytes ðàçìåðîì Size áàéò â ïîðò Port, âîçâðàùàåò TRUE, åñëè íåò îøèáêè.

function InByteBuffer(Port:word; var Bytes; Size:word):boolean; register;

Ââîä ìàññèâà áàéò Bytes ðàçìåðîì Size áàéò èç ïîðòà Port, âîçâðàùàåò TRUE, åñëè íåò îøèáêè.

function Wait(Port:word; Mask,Patt:Byte; Time:longint; var WaitTime:longint):boolean; register;

Îæèäàíèå íà ïîðòó Port ðàçìåðîì â áàéò ñ ìàñêîé Mask è îáðàçöîì Patt â òå÷åíèå èíòåðâàëà âðåìåíè íå áîëåå Time ìñ, âîçâðàùàåò TRUE, åñëè äîæäàëèñü è ðåàëüíîå âðåìÿ îæèäàíèÿ [ìñ] â WaitTime.

function LazyWait(Port:word; Mask,Patt:Byte; Time:longint; 

TimeStep:word; var WaitTime:longint):boolean; register;

Ëåíèâîå îæèäàíèå íà ïîðòó Port ðàçìåðîì â áàéò ñ ìàñêîé Mask è îáðàçöîì Patt â òå÷åíèå èíòåðâàëà âðåìåíè íå áîëåå Time ìñ, c èíòåðâàëîì îïðîñà ïîðòà TimeStep ìñ, âîçâðàùàåò TRUE, åñëè äîæäàëèñü è ðåàëüíîå âðåìÿ îæèäàíèÿ [ìñ] â WaitTime.

function OutByteAndWait(Port:word; aByte:byte;

WaitPort:word; Mask,Patt:Byte; Time:longint; TimeStep:word;

var WaitTime:longint):boolean; register;

Âûâîä áàéòà aByte â ïîðò Port è îæèäàíèå íà ïîðòó WaitPort ðàçìåðîì â áàéò ñ ìàñêîé Mask è îáðàçöîì Patt â òå÷åíèå èíòåðâàëà âðåìåíè íå áîëåå Time ìñ, c èíòåðâàëîì îïðîñà ïîðòà TimeStep ìñ, âîçâðàùàåò TRUE, åñëè äîæäàëèñü è ðåàëüíîå âðåìÿ îæèäàíèÿ [ìñ] â WaitTime.

function MultifunctionIO(const CommandData; CommandDataSize:word;

                         var ResultData;  ResultDataSize:word):boolean; register;

Âûïîëíåíèå ìíîãîôóíêöèîíàëüíîé îïåðàöèè ââîäà/âûâîäà (ñì. ïóíêò � gotobutton _ï_37704622002315 � ref _ï_37704622002315 �2.9��), çàäàííîé áóôåðîì CommandData. Âîçâðàùàåò TRUE, åñëè íåò îøèáêè è ðåçóëüòàòû â áóôåðå ResultData.

function IsError:boolean;

Âîçâðàùàåò TRUE, åñëè ïðåäûäóùèé âûçîâ ëþáîé ôóíêöèè ââîäà/âûâîäà çàâåðøèëñÿ ñ îøèáêîé.

function LastErrorCode:longint;

Âîçâðàùàåò êîä îøèáêè, åñëè ïðåäûäóùèé âûçîâ ëþáîé ôóíêöèè ââîäà/âûâîäà çàâåðøèëñÿ ñ îøèáêîé, èíà÷å âîçâðàùàåò 0.

function AbortState:boolean; register;

Âîçâðàùàåò ñîñòîÿíèå çàïðåòà èñïîëíåíèÿ êîìàíä: TRUE — âûïîëíåíèå çàïðåùåíî.

function AbortOperation(State:boolean):boolean; register;

Óñòàíàâëèâàåò/ñíèìàåò ñîñòîÿíèå çàïðåòà èñïîëíåíèÿ êîìàíä: State = TRUE — âûïîëíåíèå çàïðåùåíî è âîçâðàùàåò ïðåäøåñòâóþùåå âûçîâó AbortOperation çíà÷åíèå ñîñòîÿíèÿ çàïðåòà èñïîëíåíèÿ êîìàíä.

function IOType:tIOType;

Âîçâðàùàåò òèï èñïîëüçóåìîãî ââîäà/âûâîäà:

tIOType=(ioDirect, ioViaFileSystem, ioError, ioEmulator, ioUnknown);

ãäå ioDirect - èñïîëüçóåòñÿ ïðÿìîé äîñòóï ê ïîðòàì; ioViaFileSystem - èñïîëüçóåòñÿ äðàéâåð; ioEmulator — èñïîëüçóåòñÿ âíåøíåå ïîäêëþ÷åíèå.

procedure SetIOType(aIOType:tIOType);

Óñòàíàâëèâàåò òèï èñïîëüçóåìîãî ââîäà/âûâîäà, ðåàãèðóåò òîëüêî íà aIOType = ioViaFileSystem|ioDirect. Ñîñòîÿíèå ioEmulator ìîæåò áûòü óñòàíîâëåíî âûçîâîì SetExternalInOutByte, ñì. îïèñàíèå íèæå. Óñòàíîâêà íåâåðíîãî òèïà ïîäêëþ÷åíèÿ ìîæåò ïðèâåñòè ê íåðàáîòîñïîñîáíîñòè ïðîöåäóð ââîäà/âûâîäà.

procedure SetDefaultIOType;

Óñòàíàâëèâàåò òèï èñïîëüçóåìîãî ââîäà/âûâîäà, àâòîìàòè÷åñêè, ðàñïîçíàâàÿ òèï ÎÑ: ioViaFileSystem — äëÿ Windows NT/2000 èëè ioDirect — äëÿ Windows 9x è èíèöèàëèçèðóåò ñîîòâåòñòâóþùèå ïîäêëþ÷åíèÿ. Åñëè áûëî óñòàíîâëåíî âíåøíåå ïîäêëþ÷åíèå (ioEmulator), òî îíî áóäåò ñáðîøåíî. 

procedure SetExternalInOutByte(

              aInB:TInB_Func;

              aOutB:TOutB_Proc;

              aLastError:TLastError_Func); register;

Óñòàíàâëèâàåò âíåøíåå ïîäêëþ÷åíèå äëÿ OutByte, InByte è LastErrorCode è ïîäêëþ÷åíèå ê ïðîöåäóðàì èç ìîäóëÿ DirectPortsIO äëÿ îñòàëüíûõ ôóíêöèé. Âñå ôóíêöèè ìîäóëÿ DirectPortsIO èñïîëüçóþò â ýòîì ñëó÷àå ïîäêëþ÷åííûå âàðèàíòû OutByte, InByte è LastErrorCode. Óñòàíàâëèâàåò òèï èñïîëüçóåìîãî ââîäà/âûâîäà: ioEmulator. 

procedure SetExternalProcedures(

              aInB:TInB_Func;

              aOutB:TOutB_Proc;

              aOutBBuf:TOutByteBuffer_Func;

              aInBBuf:TInByteBuffer_Func;

              aWait:TWait_Func;

              aLazyWait:TLazyWait_Func;

              aOutByteAndWait:TOutByteAndWait_Func;

              aMultifunctionIO:TMultifunctionIO_Func;

              aAbortState:TAbortState_Func;

              aAbortSet:TAbortOperation_Func;

              aLastError:TLastError_Func); register;

Óñòàíàâëèâàåò âíåøíåå ïîäêëþ÷åíèå äëÿ âñåõ ïðîöåäóð ìîäóëÿ. Óñòàíàâëèâàåò òèï èñïîëüçóåìîãî ââîäà/âûâîäà: ioEmulator. 

� quote "� seq ïóíêò\h\r0 �� seq ðèñóíîê\h\r0 �� seq òàáëèöà\h\r0 �� seq ôîðìóëà\h\r0 �� seq � if "0" <> "� seq _!IDãëàâà\c �0�" "ãëàâà" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDãëàâà\h\r0 �� ref _ã_37705623009259 � quote � set _ã_37705623009259 "� seq  ãëàâà  � seq !_ã_ \h ��4�" �4� �� set � quote "_h_� seq !ãëàâà �4�ãëàâà" �_h_4ãëàâà� "� ref _ã_37705623009259 �4�" �4� �4�. " �4. �Êðàòêîå îïèñàíèå ÊÎÄÀ ÄÐÀÉÂÅÐÀ

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_3770649 � quote � set _ï_3770649 "� if 0 <> � seq !ãëàâà \c �4� "� ref � if 0 <> � seq !ãëàâà \c �4� � quote "_h_� seq !ãëàâà\c �4�ãëàâà" �_h_4ãëàâà� _h_null �_h_4ãëàâà� �4�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �4.�� seq  ïóíêò  � seq !_ï_ \h ��1�" �4.1� �� set � quote "_h_� seq !ïóíêò �21�ïóíêò" �_h_21ïóíêò� "� ref _ï_3770649 �4.1�" �4.1� �4.1�. " �4.1. �Îïèñàíèå ãëîáàëüíûõ äàííûõ äðàéâåðà

Âñå ñòðóêòóðû äàííûõ è çàãîëîâêè îñíîâíûõ ïðîöåäóð îïèñàíû â ôàéëå «MI1201.h». Ãëîáàëüíûå äàííûå äðàéâåðà ðàçìåùàþòñÿ â ïàìÿòè è èíèöèàëèçèðóþòñÿ ïðè âûçîâå ñèñòåìîé ïðîöåäóðû GpdAddDevice è, ÷àñòè÷íî, èíèööèàëèçèðóþòñÿ ïðè çàïóñêå äðàéâåðà, ñì. GpdStartDevice. Ãëîáàëüíûå äàííûå äîñòóïíû ïðè êàæäîì âûçîâå äðàéâåðà, ñì. GpdDispatch ïîñðåäñòâîì âûçîâà

NTSTATUS

GpdDispatch(IN PDEVICE_OBJECT pDO, IN PIRP pIrp)

{  PLOCAL_DEVICE_INFO pLDI;



pLDI = (PLOCAL_DEVICE_INFO)pDO->DeviceExtension;    // Ïîëó÷èòü óêàçàòåëü íà äàííûå äðàéâåðà

...

Ñòðóêòóðà äàííûõ äðàéâåðà LOCAL_DEVICE_INFO îïðåäåëåíà òàê

typedef struct _LOCAL_DEVICE_INFO {

    PDEVICE_OBJECT	DeviceObject;   	// Ññûëêà íà device object.

    PDEVICE_OBJECT	NextLowerDriver;     // Ñññûëêà íà íèæåëåæàùèé äðàéâåð ñòåêà PnP

    IO_REMOVE_LOCK	RemoveLock;		// äàííûå áëîêèðîâêè îò óäàëåíèÿ äðàéâåðà

// ïðè âûïîëíåíèè îïåðàöèé



    BOOLEAN		Started;		// TRUE åñëè äðàéâåð óñïåøíî çàïóùåí

    BOOLEAN		Removed;		// TRUE åñëè äðàéâåð ïîëó÷èë çàïðîñ íà óäàëåíèå 

// è îñòàíàâëèâàåòñÿ



    BOOLEAN           Filler[1]; 		// bug fix ???

    BOOLEAN		AbortStateBeforeRemoving; 	// ñîñòîÿíèå çàïðåòà ïðè íà÷àëå 

// óäàëåíèÿ/îñòàíîâêè äðàéâåðà

// ïðè îòìåíå óäàëåíèÿ/îñòàíîâêè

// ñîñòîÿíèå çàïðåòà âîññòàíâëèâàåòñÿ îòñþäà

    KEVENT		AbortEvent; 		// çàïðîñ íà íåìåäëåííîå çàâåðøåíèå îïåðàöèé,

						// óñòàíàâëèâàåòñÿ â SIGNALED ïðè çàïðåòå îïåðàöèé



// ÒÐÀÍÑËÈÐÎÂÀÍÍÛÅ äèàïàçîíû èñïîëüçóåìûõ ïîðòîâ (ìàêñèìàëüíî cMaxRangeNumber äèàïàçîíîâ)

// ñïèñîê ïðåäîñòàâëÿåòñÿ ñèñòåìîé ïðè âûçîâå GpdDispatchPnp ñ IRP_MN_START_DEVICE, 

// çàïîëíÿåòñÿ â GpdStartDevice

    tTransPortInfoArray	TranslatedPortRangesInfo; 

    // ÈÑÕÎÄÍÛÅ (ÔÈÇÈ×ÅÑÊÈÅ) äèàïàçîíû ïîðòîâ (ìàêñèìàëüíî cMaxRangeNumber äèàïàçîíîâ)

// ñïèñîê ïðåäîñòàâëÿåòñÿ ñèñòåìîé ïðè âûçîâå GpdDispatchPnp ñ IRP_MN_START_DEVICE, 

// çàïîëíÿåòñÿ â GpdStartDevice

    tInitialPortInfoArray	InitialPortRangesInfo;   



    tLastReadWriteInfo		LastRead;  // äàííûå ïîðòîâ ïîñëåäíåé îïåðàöèè ÷òåíèÿ

    tLastReadWriteInfo		LastWrite; // äàííûå ïîðòîâ ïîñëåäíåé îïåðàöèè çàïèñè

    tWaitData			WaitData; // äàííûå îïåðàöèè îæèäàíèÿ (íå èñïîëüçóþòñÿ)

    ULONG			ULFiller[2]; 		// íà âñÿêèé ñëó÷àé

} LOCAL_DEVICE_INFO, *PLOCAL_DEVICE_INFO;

Äðóãèå òèïû äàííûõ èç LOCAL_DEVICE_INFO îïðåäåëåíû òàê:

typedef struct _LastPortInfo {

	ULONG	PortType; // òèï ïîñëåäíåãî ïîðòà ñ êîòîðûì ïðîâîäèëèñü îïåðàöèÿ

	ULONG	Port; 	  // ïîñëåäíèé ïîðò ñ êîòîðûì ïðîâîäèëèñü îïåðàöèÿ

} tLastPortInfo, *ptLastPortInfo;



typedef PORT_DATA tTranslatedPortInfo;

typedef tTranslatedPortInfo *ptTranslatedPortInfo;



typedef struct _LastReadWriteInfo {

	tLastPortInfo			Initial; 	// èñõîäíûé ïîðò

	tTranslatedPortInfo		Translated; 	// òðàíñëèðîâàííûé ïîðò

	FAST_MUTEX			LockMutex; 	// çàïðåò îäíîâðåìåííîãî äîñòóïà

} tLastReadWriteInfo, *ptLastReadWriteInfo;



typedef struct _tWaitData {

    ULONG             ULFiller; 		// íà âñÿêèé ñëó÷àé

} tWaitData, *ptWaitData;

� quote "� seq ïîäïóíêò\h\r0 �� seq � if "0" <> "� seq _!IDïóíêò\c �0�" "ïóíêò" "!null" �!null�\r0\h �� set _h_null "" � �� seq _!IDïóíêò\h\r0 �� ref _ï_37706490543981 � quote � set _ï_37706490543981 "� if 0 <> � seq !ãëàâà \c �4� "� ref � if 0 <> � seq !ãëàâà \c �4� � quote "_h_� seq !ãëàâà\c �4�ãëàâà" �_h_4ãëàâà� _h_null �_h_4ãëàâà� �4�." "Ïðîïóùåí íîìåð ïðåäûäóùåãî óðîâíÿ: 1. Ãëàâà! Âñòàâüòå åãî è íàæìèòå êëàâèøè: [Ctrl]+A, [F9]. " �4.�� seq  ïóíêò  � seq !_ï_ \h ��2�" �4.2� �� set � quote "_h_� seq !ïóíêò �22�ïóíêò" �_h_22ïóíêò� "� ref _ï_37706490543981 �4.2�" �4.2� �4.2�. " �4.2. �Îïèñàíèå îñíîâíûõ âíóòðåííèõ ïðîöåäóð äðàéâåðà

Âñå ïðîöåäóðû äðàéâåðà ìîæíî ïîäðàçäåëèòü:

Ñèñòåìíûå âûçîâû, ò.å. ïðîöåäóðû íåîáõîäèìûå äëÿ âçàèìîäåéñòâèÿ äðàéâåðà ñ ÎÑ.

Ñïåöèàëüíûå, ò.å. ïðîöåäóðû íåîáõîäèìûå äëÿ îáåñïå÷åíèÿ ôóíêöèîíèðîâàíèÿ äðàéâåðà è âûïîëíåíèÿ êîìàíä.

Ê ïåðâîìó òèïó îòíîñÿòñÿ:

DriverEntry — çàãðóçêà äðàéâåðà â ïàìÿòü;

è ïðîöåäóðû óñòàíàâëèâàåìûå ïðè âûïîëíåíèè DriverEntry

    DriverObject->MajorFunction[IRP_MJ_CREATE]          = GpdDispatch;

    DriverObject->MajorFunction[IRP_MJ_CLOSE]           = GpdDispatch;

    DriverObject->MajorFunction[IRP_MJ_DEVICE_CONTROL]  = GpdDispatch;

    DriverObject->DriverUnload                          = GpdUnload;

    DriverObject->MajorFunction[IRP_MJ_PNP]             = GpdDispatchPnp;

    DriverObject->MajorFunction[IRP_MJ_POWER]           = GpdDispatchPower;

    DriverObject->MajorFunction[IRP_MJ_SYSTEM_CONTROL]  = GpdDispatchSystemControl;

    DriverObject->DriverExtension->AddDevice            = GpdAddDevice;

âîîáùå ãîâîðÿ, âñå ýòè ôóíêöèè ìîæåò âûïîëíÿòü è îäíà ïðîöåäóðà, ñì. íàïðèìåð, GpdDispatch, êîòîðûé îáðàáàòûâàåò òðè âûçîâà IRP_MJ_CREATE, IRP_MJ_CLOSE è IRP_MJ_DEVICE_CONTROL. Î íàçíà÷åíèè âñåõ âûçîâîâ ìîæíî ïðî÷èòàòü â äîêóìåíòàöèè ê DDK.

Ñïåöèàëüíûå âûçîâû ïðèõîäÿò êàê ñóáôóíêöèè  âûçîâà IRP_MJ_�DEVICE_�CONTROL, ñì. GpdDispatch

case IRP_MJ_DEVICE_CONTROL:

switch (pIrpStack->Parameters.DeviceIoControl.IoControlCode)

case IOCTL_GPD_WAIT_ON_PORT:

Status = GpdIoctlWaitPort(pLDI, pIrp, pIrpStack);

break;

...

â ïðîöåäóðå GpdDispatch, â ñîîòâåòñòâèè ñ êîäîì îïåðàöèè, âûçûâàåòñÿ ïðîöåäóðà îáðàáîòêè, íàïðèìåð, GpdIoctlWaitPort — âûïîëíÿåò çàïðîñ  íà îæèäàíèå.

Çàãîëîâêè ôóíêöèé è îïèñàíèå ñïåöèàëüíûõ ôóíêöèé ïðèâåäåíû êîììåíòàðèÿìè â  ôàéëàõ «MI1201.ñ», «MI1201.h», «FuncMi1201.c», «Func�Mi1201.h»,   «MI1201Get_�SetControlInfo.c», «MI1201Get_SetControlInfo.h». 

Çàêëþ÷åíèå

Òàêèì îáðàçîì ñîçäàí äðàéâåð îáåñïå÷èâàþùèé íàäåæíîå ôóíêöèîíèðîâàíèå ïðîãðàìì óïðàâëåíèÿ ìàññ-ñïåêòðîìåòðîì ÌÈ-1201 ÀÃÌ â ñðåäå íàèáîëåå ñòàáèëüíûõ è çàùèùåííûõ

Ñïèñîê èñïîëüçîâàííûõ èñòî÷íèêîâ�

� set _h_GlobalCounters " ã_  ï_  ïï_  ïïï_  ð_  ò_  ô_  ïð_ " � set _Total_ã_ � seq !_ã_ \c �4� �4�� set _Total_ï_ � seq !_ï_ \c �22� �22�� set _Total_ïï_ � seq !_ïï_ \c �6� �6�� set _Total_ïïï_ � seq !_ïïï_ \c �0� �0�� set _Total_ð_ � seq !_ð_ \c �1� �1�� set _Total_ò_ � seq !_ò_ \c �9� �9�� set _Total_ô_ � seq !_ô_ \c �0� �0�� set _Total_ïð_ � seq !_ïð_ \c �0� �0�� set _h_null "" � � � ã_  ï_  ïï_  ïïï_  ð_  ò_  ô_  ïð_ �

�) Âñå ïàðàìåòðû çäåñü è äàëåå ïðèâåäåíû â ñèíòàêñèñå Delphi.

�) Êîäû ñì. â ôàéëå MI1201ioctl.h èëè MI1201ioctl.pas. 

�) ÌÈ-1201 ÀÃÌ èñïîëüçóåò òîëüêî ïîðòû ðàçìåðîì  áàéò, íî äðàéâåð îáëàäàåò âîçìîæíîñòüþ çàïèñè/÷òåíèÿ è ïîðòîâ äðóãèõ ðàçìåðîâ.

�) Ýòè ôóíêöèè îòñóòñòâóþò â ïðåäûäóùåé âåðñèè. 

�) Äëÿ óäîáñòâà â MI1201ioctl.h îïðåäåëåíû áèòîâûå êîíñòàíòû äëÿ ôëàãîâ bit_wcfUserRequest, è ò.ä.

�) Ôëàã äåéñòâóåò òîëüêî äëÿ IOCTL_GPD_WRITE_AND_WAIT_ON_PORT è IOCTL_GPD_�MULTIFUNC�TI�ON_IO_OPE�RATION.
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