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RLE ᓒဩጱᗌᅩ
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ᑕଧӧ᧛ਂٖف੪෫ဩᬩᤈ

ᏺፏ຅կ

ᏺፏᖨਂ

ᡦ೙ٖਂ

ᡦ೙ٖਂӨٖਂጱԻഘොୗ

ᜓᕅٖਂ

᭗ᬦ DLL ෈կਫሿڍහํو
᭗ᬦ᧣አ _stdcall ๶ٺ੝ᑕଧ෈կጱय़ੜ
ᏺፏጱᇔቘᕮ຅

඙֢ᔮᕹሾह

Windows ඙֢ᔮᕹظ๐ԧCPUզक़ጱᏝկ૧୑
ӧݶ඙֢ᔮᕹጱ API ૧୑௔
FreeBSD Port ଆ֦᫷ຂֵአრդᎱ
՜ሾहٌݐզֵአᡦ೙๢឴ݢ

൉׀ፘݶᬩᤈሾहጱ Java ᡦ೙๢
BIOS ޾୚੕
඙֢ᔮᕹۑᚆጱܲݥ

ᥝ಩඙֢ᔮᕹනࣁᒫӞ֖

ᔮᕹ᧣አ޾ᖫᑕ᧍᥺ጱᑏ༙௔

඙֢ᔮᕹ޾ṛᕆᖫᑕ᧍᥺ֵᏝկು᨝۸

Windows ඙֢ᔮᕹጱᇙ஄
32֖඙֢ᔮᕹ
᭗ᬦ API ڍහᵞ๶൉׀ᔮᕹ᧣አ
൉׀᯻አԧ GUI ጱአಁኴᶎ
᭗ᬦ WYSIWYG ਫሿ಑ܦᬌڊ
൉׀ग़ձۑۓᚆ

൉׀ᗑᕶۑᚆ޾හഝପۑᚆ

᭗ᬦܨൊܨአਫሿᦡ॓ḝۖጱᛔۖᦡਧ

࿤ᖫ᧍᥺޾๜ࣈդᎱ

᭗ᬦᖫᦲ࢏ᬌڊ࿤ᖫ᧍᥺ጱრդᎱ

ӧտ᫨ഘ౮๜ࣈդᎱጱ։೰ե

࿤ᖫ᧍᥺ጱ᧍ဩฎ ඙֢Ꮁ + ඙֢හ
೰եᥴຉ

ګහጱ᧣አ๢ڍ

හጱٖ᮱॒ቘڍ

ᰁݒੴ᮱޾ᰁݒੴق

ԁ෸Ꮯכੴ᮱ݒᰁֵአጱٖਂᑮᳵ

஗ሾഴګ᧍ݙጱ॒ቘ

๵կړඪጱ॒ቘොဩ

ԧᥴᑕଧᬩᤈ᭦ᬋጱ஠ᥝ௔

ଫአ޾Ꮭկጱىᔮ

ඪ೮Ꮭկᬌفᬌڊጱ IN ೰ե޾ OUT ೰ե
ၥᦶᬌ޾فᬌڊᑕଧ

क़ࢱᦡ॓ጱӾෙ᧗࿢

አӾෙ๶ਫሿਫ෸॒ቘ

አ DMA ਫሿᎨ෸ᳵٖय़ᰁහഝփᬌڥ
෈ਁࢶ޾ᇆጱดᐏ๢ګ



य़ਹ᮷ฎᑕଧާ҅य़ਹ᮷ฎ޾ᦇᓒ๢಑Ի᭲ጱᑕଧާ҅य़ਹ᮷ฎ޾ᦇᓒ๢Ӿ᫫կᏝկ಑Ի᭲ጱᑕଧާ҅
य़ਹ᮷ฎ޾ CPU ಑Ի᭲ጱᑕଧާ҅ಅզ҅ӧᓕ֦ฎሻدᏝկጱᬮฎ؉᫫կጱ֦҅ጱӮኴ᮷੝ӧԧᦇᓒ
๢๋໐ஞጱ - CPU

CPUฎՋԍ  

CPU ጱقᑍฎ Central Processing Unit ҅ਙฎ֦ጱኪᚏӾ๋ Ꮭ໐ ጱᕟկ҅ᬯᐿ᧔ဩӞᅩӧԅ
ᬦ̶CPU ฎᚆड़ᦏ֦ጱᦇᓒ๢ݞ ᦇᓒ๢ ጱ໐ஞᕟկ҅֕ฎਙܩӧᚆդᤒ֦ጱኪᚏ҅CPU Өᦇᓒ๢ጱ
ୗ๢̵ᒟᦕ๜ኪᚏ౲ᘏଘ຃ኪݣࣁفᔮ̶ਙฎӞᐿੜࣳጱᦇᓒ๢ᜮᇆ҅ਙ્ىՈጱ޾ᔮ੪ፘ୮ԭय़ᚏى
ᚏጱԆ຃Ӥ̶᭗ᬦܔࣁӻᦇᓒ๢ᜮᇆӤනᗝහ܈Պӻஙࣳส֛ᓕ๶຅ୌ CPU̶ ᬯԶส֛ᓕֵਙᚆड़ಗ
ᤈᬩᤈਂؙࣁᔮᕹٖਂӾጱᑕଧಅᵱጱᦇᓒ҅Ԟ੪ฎ᧔ CPU ٬ਧԧ֦ኪᚏጱᦇᓒᚆ̶ێ

CPU ਫᴬ؉Ջԍ  

CPU ጱ໐ஞฎ՗ᑕଧ౲ଫአᑕଧ឴ݐ೰եଚಗᤈᦇᓒ̶ྌᬦᑕݢզړԅӣӻىᲫᴤྦྷғ൉҅ݐᥴᎱ޾
ಗᤈ̶CPU՗ᔮᕹጱ RAM Ӿ൉ݐ೰ե҅ᆐݸᥴᎱᧆ೰եጱਫᴬٖ਻҅ᆐٚݸኧ CPU ጱፘى᮱ړಗᤈ
ᧆ೰ե̶

RAM : ᵋ๢ਂ࢏ؙਂݐҁ᝕᧍ғRandom Access Memory҅ᖽٟғRAM ҂҅ԞݞԆਂ҅ฎӨ
CPU ፗളԻഘහഝጱٖ᮱ਂ̶ؙ࢏ਙݢզᵋ෸᧛ٟҁڬෛ෸ᴻक़҂҅ᘒӬ᭛ଶஉள҅᭗ଉ֢ԅ඙
֢ᔮᕹ౲ٌ՜ྋࣁᬩᤈӾጱᑕଧጱԁ෸හഝਂؙՕᨶ



CPU ጱٖ᮱ᕮ຅  

᧔ԧᬯԍग़ CPU ጱ᯿ᥝ௔҅ᮎԍ CPU ጱٖ᮱ᕮ຅ฎՋԍޫҘ݈ฎኧՋԍᕟ౮ጱޫҘӥࢶ઀ᐏԧӞᛱ
ᑕଧጱᬩᤈၞᑕҁզ C ᧍᥺ԅֺ҂҅ݢզ᧔ԧᥴᑕଧጱᬩᤈၞᑕฎഩൎᑕଧᬩᤈ๢ګጱचᏐڹ޾൉̶

ᑕଧᖫᦲಗᤈጱᬦᑕ

᧍᥺ጱٖ਻̶࢏ᬩᤈ๋ᕣ᫨ഘ౮๢޾ᬯӻၞᑕӾ҅CPU ᨮᨱጱ੪ฎᥴ᯽ࣁ

CPU Ԇᥝኧӷ᮱ړ຅౮ғ ഴزܔګ ҁALU҂زܔᓒ๞᭦ᬋ ޾ 

ഴزܔګғ՗ٖਂӾ൉ݐ೰եଚᥴᎱಗᤈ
ᓒහ᭦ᬋزܔҁALU҂ғ॒ቘᓒහ޾᭦ᬋᬩᓒ

CPU ฎᦇᓒ๢ጱஞᚍ޾य़ᚏ҅ਙਂٖ޾᮷ฎኧᦜग़ส֛ᓕᕟ౮ጱኪৼ᮱կ̶ਙളතහഝᬌ҅فಗᤈ೰
եଚ॒ቘמ௳̶ਙӨᬌف/ᬌڊҁI / O҂ᦡ॓ᬰᤈ᭗҅מᬯԶᦡ॓ݻ CPU ݎᭆහഝ޾՗ CPU ളතහ
ഝ̶

՗ۑᚆ๶፡҅CPU ጱٖ᮱ኧੀਂ̵࢏ഴ̵࢏ګᬩᓒ޾࢏෸ᰦࢥ᮱ړᕟ౮҅ݱ᮱ړԏᳵ᭗ᬦኪݩמᬳ
᭗̶
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CPU ٖ᮱ᕮ຅ࢶ

ੀਂ࢏ ฎӾ।॒ቘٖ࢏ጱᕟ౮᮱̶ړਙժݢզአ๶ฮਂ೰ե̵හഝݢ̶࣎ࣈ޾զਖ਼ٌ፡֢ฎٖਂ
ጱӞᐿ̶໑ഝᐿᔄጱӧ҅ݶӞӻ CPU ٖ᮱տํ 20 - 100ӻੀਂ̶࢏
ഴ࢏ګ ᨮᨱ಩ٖਂӤጱ೰ե̵හഝ᧛فੀਂ҅࢏ଚ໑ഝ೰եጱᕮຎഴګᦇᓒ๢
ᬩᓒ࢏ ᨮᨱᬩᓒ՗ٖਂӾ᧛فੀਂ࢏ጱහഝ
෸ᰦ  ᨮᨱڊݎ CPU ୏তᦇ෸ጱ෸ᰦݩמ

ളӥ๶ᓌܔᥴ᯽Ӟӥٖਂ҅ԅՋԍ᧔ CPU ᵱᥝᦖӞӥٖਂޫ҅ࢩԅٖਂฎӨ CPU ᬰᤈဋ᭗ጱ໫໴̶
ᦇᓒ๢ಅํᑕଧጱᬩᤈ᮷ฎਂٖࣁӾᬩᤈጱٖ҅ਂ݈ᤩᑍԅ Ԇਂ ٌ֢҅አฎਂන CPU Ӿጱᬩᓒහ
ഝ҅զ݊ӨᏝፏᒵक़᮱ਂؙᦡ॓Իഘጱහഝ̶ݝᥝᦇᓒ๢ࣁᬩᤈӾ҅CPU ੪տ಩ᵱᥝᬩᓒጱහഝ᧣ک
ԆਂӾᬰᤈᬩᓒ҅୮ᬩᓒਠ౮ݸCPUٚਖ਼ᕮຎփᭆڊ๶҅ԆਂጱᬩᤈԞ٬ਧԧᦇᓒ๢ጱᑞਧᬩᤈ̶

Ԇਂ᭗ᬦഴګᜮᇆӨ CPU ᬰᤈፘᬳ҅ኧݢ᧛ٟጱزᔰ຅౮҅ྯӻਁᜓҁ1 byte = 8 bits҂᮷ଃํӞӻࣈ
࣎ࣈզ໑ഝݢ೰ե҅Ԟ޾හഝݐ՗ԆਂӾ᧛࣎ࣈ఺ฎӞӻਁᜓ҅ᘒӧฎӞӻ̶֖CPU ᭗ᬦဳ҅ݩᖫ࣎
හഝԞտᤩႴᴻ̶޾๢෸ٖ҅ਂӾጱ೰եىහഝ̶ဳ఺Ӟᅩғ୮ᦇᓒ๢فٟ

CPU ฎੀਂ࢏ጱᵞ֛ݳ  
ᵱᥝԧᥴݝӻᕮ຅Ӿ҅౯ժᑕଧާࢥCPU ጱ ࣁ ੀਂ࢏ ੪ݢզԧٌ҅֟ӣӻӧአᬦग़҅ဳىԅՋԍᬯ
ԍ᧔Ҙࢩԅᑕଧฎ಩ੀਂ֢࢏ԅ੒᨝๶ൈᬿጱ̶

᧔کੀਂ҅࢏੪ӧ஑ӧ᧔ک࿤ᖫ᧍᥺҅౯य़਍ฎ਍מ௳ᓕቘӨמ௳ᔮᕹጱ҅౯੪ဌํ਍ᬦ࿤ᖫᬯᳪ᧞
ҁ੪ᓒํᬯᳪ᧞Ԟӧտঅঅ਍hhhh҂҅ڊ๶Ⴐ௛ฎᥝᬮጱ҅ᥝమ֢ԅӞӻᏝ໐ᑕଧާ҅ӧᚆӧԧᥴᬯԶ
༷ஷ̶᧔ک࿤ᖫ᧍᥺҅੪ӧ஑ӧ᧔کṛᕆ᧍᥺҅᧔کṛᕆ᧍᥺੪ӧ஑ӧᇘಞڊ ᧍᥺ ᬯӻ༷ஷ̶

ᦇᓒ๢᧍᥺  

౯ժኞᘒԅՈ๋กดጱӞӻᇙ஄ฎ౯ժᚆ᭗ᬦᦖᦾ๶ਫሿஂྌጱԻၞ҅֕ฎᦇᓒ๢ލӧ౜֦᧔ጱᦾ֦҅
ᥝమ޾՜Իၞ஠ᶳೲᆙᦇᓒ๢೰ե๶Իഘ҅ᬯ੪ၿ݊ک᧍᥺ጱᳯ᷌҅ᦇᓒ๢ฎኧԫᬰګ຅౮ጱ҅ਙݝᚆ
Ԟ੪ฎګጱ౜ԫᬰލ ๢࢏᧍᥺ ҅֕ฎฦ᭗Ոฎ෫ဩ፡౜๢࢏᧍᥺ጱ҅ᬯӻ෸ײ੪ᵱᥝӞᐿኪᚏ෬ᚆᦩ
ሿጱ੪ฎڊضՈ݈ᚆቘᥴጱ᧍᥺๋҅҅ڦ ࿤ᖫ᧍᥺ ̶֕ฎ࿤ᖫ᧍᥺ฤ႑ᵙ౜҅ಅզ݈ڊሿԧ؟ฎ C҅
C++҅Java ጱᬯᐿṛᕆ᧍᥺̶

ಅզᦇᓒ๢᧍᥺Ӟᛱړԅӷᐿғ֗ᕆ᧍᥺ҁ๢࢏᧍᥺҅࿤ᖫ᧍᥺҂޾ṛᕆ᧍᥺̶ֵአṛᕆ᧍᥺ᖫٟጱᑕ
ଧ҅ᕪᬦᖫᦲ᫨ഘ౮๢࢏᧍᥺ݸ಍ᚆᬩᤈ҅ᘒ࿤ᖫ᧍᥺ᕪᬦ࿤ᖫ࢏಍ᚆ᫨ഘԅ๢࢏᧍᥺̶



ᐿᔄ ᚆۑ

ᔴےੀਂ࢏ ਂؙᬩᤈጱහഝ޾ᬩᓒݸጱහഝ̶

ຽபੀਂ࢏ አԭݍଫ॒ቘ࢏ጱᇫா޾ᬩᓒᕮຎጱ຤Զᇙ஄զ݊ഴګ೰եጱಗᤈ̶

ᑕଧᦇහ࢏ ᑕଧᦇහ࢏ฎአԭਂනӥӞ๵೰եಅزܔࣁጱ࣎ࣈጱࣈො̶

च࣎ੀਂ࢏ ਂؙහഝٖਂጱ᩸ত֖ᗝ

࢏ੀਂ࣎ݒ ਂؙच࣎ੀਂ࢏ጱፘ੒࣎ࣈ

᭗አੀਂ࢏ ਂؙձ఺හഝ

೰եੀਂ࢏ ؙਂྋࣁᤩᬩᤈጱ೰ե҅CPUٖ᮱ֵአ҅ᑕଧާ෫ဩ੒ᧆੀਂ࢏ᬰᤈ᧛ٟ

຾ੀਂ࢏ ਂؙ຾܄ऒጱ᩸ত֖ᗝ

࿤ᖫ᧍᥺  

Ḓض๶፡Ӟྦྷአ࿤ᖫ᧍᥺ᤒᐏጱդᎱႴܔ

ᬯฎ᯻አ࿤ᖫ᧍᥺ҁassembly҂ᖫٟᑕଧጱӞ᮱̶ړ࿤ᖫ᧍᥺᯻አ ۗᦕᒧ(memonic)  ๶ᖫٟᑕଧ҅
ྯӞӻܻ๜ฎኪݩמጱ๢࢏᧍᥺೰ետํӞӻӨٌ੒ଫጱۗᦕᒧֺ҅ই mov,add ฎහഝጱਂؙڦړ 
ҁmove҂޾ፘےҁaddition҂ጱᓌ̶ٟ࿤ᖫ᧍᥺޾๢࢏᧍᥺ฎӞӞ੒ଫጱ̶ᬯӞᅩ޾ṛᕆ᧍᥺ํஉय़ጱ
ӧ҅ݶ᭗ଉ౯ժਖ਼࿤ᖫ᧍᥺ᖫٟጱᑕଧ᫨ഘԅ๢࢏᧍᥺ጱᬦᑕᑍԅ ࿤ᖫ Ҕݍԏ҅๢࢏᧍᥺᫨۸ԅ࿤ᖫ
᧍᥺ጱᬦᑕᑍԅ ݍ࿤ᖫ ̶

࿤ᖫ᧍᥺ᚆड़ଆ֦ۗቘᥴᦇᓒ๢؉ԧՋԍૡ֢҅๢࢏᧍᥺ᕆڦጱᑕଧฎ᭗ᬦ ੀਂ࢏ ๶॒ቘጱ҅Ӥᶎդ
ᎱӾጱ eax,ebp  ᮷ฎᤒᐏጱੀਂ҅࢏ฎ CPU ٖ᮱ੀਂ࢏ጱݷᑍ҅ಅզݢզ᧔ CPU ฎӞᔮڜੀਂ࢏
ጱᵞਂٖࣁ̶֛ݳӾጱਂؙ᭗ᬦ࣎ࣈᖫݩ๶ᤒᐏ҅ᘒੀਂ࢏ጱᐿᔄڞ᭗ᬦਁݷ๶̶ړ܄

ӧݶᔄࣳጱ CPU ٌٖ҅᮱ੀਂ࢏ጱᐿᔄ҅හᰁզ݊ੀਂؙਂ࢏ጱහ꧊᝜ࢱ᮷ฎӧݶጱ̶ӧᬦ҅໑ഝۑ
ᚆጱӧݢ҅ݶզਖ਼ੀਂړښ࢏ԅӥᶎᬯپᔄ

ٌӾᑕଧᦇහ̵࢏ᔴےੀਂ̵࢏ຽபੀਂ̵࢏೰եੀਂ޾࢏຾ੀਂ࢏᮷ํݝӞӻٌ҅՜ੀਂ࢏Ӟᛱํग़
ӻ̶

mov eax, dword ptr [ebp-8]   /* ಩හ꧊՗ٖਂ॔کګ eax */
add eax, dword ptr [ebp-0Ch] /* ಩ eax ጱහ꧊ਂٖ޾ጱහ꧊ፘے */
mov dword ptr [ebp-4], eax /* ಩ eax ጱහ꧊ҁӤӞྍጱᕮຎ҂ਂؙਂٖࣁӾ*/

1
2
3
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ᑕଧާ፲ӾጱCPU

ᑕଧᦇහ࢏  
ᑕଧᦇහ࢏(Program Counter) ฎአ๶ਂؙӥӞ๵೰եಅزܔࣁጱ̶࣎ࣈ

ᑕଧಗᤈ෸҅PCጱڡ꧊ԅᑕଧᒫӞ๵೰եጱࣁ҅࣎ࣈᶲଧಗᤈᑕଧ෸҅ ഴ࢏ګ Ḓضೲᑕଧᦇහ࢏ಅ೰
ӥӞ๵ᥝಗᤈጱݻ1೰ے෸ਖ਼PCጱ꧊ݶಗᤈᧆ೰ե҅޾ຉړݸӞ๵೰ե҅ᆐڊݐ՗ٖਂӾ࣎ࣈጱ೰եڊ
೰ե̶

౯ժᬮฎզӞӻԪֺԅٵ๶ᧇᕡጱ፡Ӟӥᑕଧᦇහ࢏ጱಗᤈᬦᑕ

ٖਂӾᯈᗝᑕଧᐏֺ



ᬯฎӞྦྷᬰᤈፘےጱ඙֢҅ᑕଧࣁ҅ۖސᕪᬦᖫᦲᥴຉݸտኧ඙֢ᔮᕹ಩ᏝፏӾጱᑕଧ॔ਂٖکګӾ҅
ᐏֺӾጱᑕଧฎਖ਼ 123 456 ޾ ಗᤈፘے඙֢҅ଚਖ਼ᕮຎᬌکڊดᐏ࢏Ӥ̶ኧԭֵአ๢࢏᧍᥺ᵙզൈ
ᬿ҅ಅզᬯฎᕪᬦᘉᦲݸጱᕮຎ҅ਫᴬӤྯӻ೰ե޾හഝ᮷ݢᚆړ૲ࣁӧݶጱ࣎ࣈӤ҅֕ԅԧො׎᧔
ก҅಩ᕟ౮Ӟ๵೰եጱٖਂ޾හഝනࣁԧӞӻٖਂ࣎ࣈӤ̶

0100 ࣎ࣈ  ฎᑕଧᬩᤈጱ᩸ত֖ᗝ̶Windows ᒵ඙֢ᔮᕹ಩ᑕଧ՗Ꮭፏ॔҅ݸਂٖکګտਖ਼ᑕଧᦇහ
1ҁ౲ᘏፗےጱහ꧊տी࢏ᑕଧᦇහ҅ݸಗᤈᑕଧ҅ྯಗᤈӞ๵೰եݸԅᦡਧԅ᩸ত֖ᗝ 0100҅ᆐ֢࢏
ള೰ݻӥӞ๵೰եጱ࣎ࣈ҂҅ᆐ҅ݸCPU ੪տ໑ഝᑕଧᦇහ࢏ጱහ꧊҅՗ٖਂӾ᧛޸ݐեଚಗᤈ҅Ԟ
੪ฎ᧔҅ᑕଧᦇහ࢏ഴګ፳ᑕଧጱၞᑕ̶

๵կړඪ޾஗ሾ๢ګ  
౯ժ᮷਍ᬦṛᕆ᧍᥺҅ṛᕆ᧍᥺Ӿጱ๵կഴၞګᑕԆᥝړԅӣᐿғ ᶲଧಗᤈ̵๵կړඪ̵஗ሾڣෙ ӣ
ᐿ҅ᶲଧಗᤈฎೲᆙ࣎ࣈጱٖ਻ᶲଧጱಗᤈ೰ե̶๵կړඪฎ໑ഝ๵կಗᤈձ఺࣎ࣈጱ೰ե̶஗ሾฎ᯿
॔ಗᤈݶӞ࣎ࣈጱ೰ե̶

ᶲଧಗᤈጱఘྲ٭᫾ᓌྯ҅ܔಗᤈӞ๵೰եᑕଧᦇහ࢏ጱ꧊੪ฎ + 1̶
๵կ޾஗ሾړඪտֵᑕଧᦇහ࢏ጱ꧊೰ݻձ఺ጱ҅࣎ࣈᬯ໏Ӟ๶҅ᑕଧݢ׎զᬬکࢧӤӞӻ࣎ࣈ๶
᯿॔ಗᤈݶӞӻ೰ե҅౲ᘏ᪡᫨کձ఺೰ե̶

ӥᶎզ๵կړඪԅֺ๶᧔กᑕଧጱಗᤈᬦᑕҁ஗ሾԞஉፘ֒҂

๵կ஗ሾጱಗᤈၞᑕ

ᑕଧጱ୏তᬦᑕ޾ᶲଧၞᑕฎӞ໏ጱ҅CPU ՗0100॒୏তಗᤈ޸ե҅0101޾0100ࣁ᮷ฎᶲଧಗᤈ҅
PC ጱ꧊ᶲଧ+1҅ಗᤈ࣎ࣈ0102کጱ೰ե෸҅ڣෙ0106ੀਂ࢏ጱහ꧊य़ԭ0҅᪡᫨ҁjump҂࣎ࣈ0104ک
ጱ೰ե҅ਖ਼හ꧊ᬌکڊดᐏ࢏Ӿ҅ᆐݸᕮ๳ᑕଧ҅0103 ጱ೰եᤩ᪡ᬦԧ҅ᬯ੪޾౯ժᑕଧӾጱ if()
ӥ҅೰ետፗള᪡ᬦ̶ಅզ PC ጱಗᤈᬦᑕԞ੪ဌํፗള+1҅ᘒฎ٭ӧჿ᪃๵կጱఘࣁෙฎӞ໏ጱ҅ڣ
ӥӞ๵೰եጱ̶࣎ࣈ



ຽபੀਂ࢏  
๵կ޾஗ሾړඪտֵአک jumpҁ᪡᫨೰ե҂ ҅տ໑ഝ୮ڹጱ೰ե๶ڣෙฎވ᪡᫨҅Ӥᶎ౯ժ൉کԧ
ຽபੀਂ࢏ ҅෫ᦞ୮ڹᔴےੀਂ࢏ጱᬩᓒᕮຎฎྋහ̵ᨮහᬮฎᵭ҅ຽபੀਂ࢏᮷տਖ਼ٌਂכҁԞᨮ
ᨱფ޾ڊ॰໊؍ḵ҂

ფڊҁoverflow҂ғฎ೰ᬩᓒጱᕮຎ᩻ᬦԧੀਂ࢏ጱᳩଶ᝜ࢱ

॰໊؍ḵҁparity check҂ғฎ೰༄ັᬩᓒᕮຎጱ꧊ฎ؍හᬮฎ॰හ

CPU ࣁᬰᤈᬩᓒ෸҅ຽபੀਂ࢏ጱහ꧊տ໑ഝ୮ڹᬩᓒጱᕮຎᛔۖᦡਧ҅ᬩᓒᕮຎጱྋ̵ᨮ޾ᵭӣᐿ
ᇫாኧຽபੀਂ࢏ጱӣӻ֖ᤒᐏ̶ຽபੀਂ࢏ጱᒫӞӻਁᜓ̵֖ᒫԫӻਁᜓ̵֖ᒫӣӻਁᜓ֖ݱᛔጱᕮ
ຎ᮷ԅ1෸҅ڦړդᤒ፳ྋහ̵ᵭ޾ᨮහ̶

ྲ᫾ᬩᓒጱຽபੀਂ࢏ᐏ఺ࢶ

CPU ጱಗᤈ๢ྲګ᫾ํ఺௏҅؃ᦡᔴےੀਂ࢏Ӿਂؙጱ XXX ޾᭗አੀਂ࢏Ӿਂؙጱ YYY ؉ྲ᫾҅ಗ
ᤈྲ᫾ጱᙧ҅ݸCPU ጱᬩᓒ๢ګ੪տ؉ٺဩᬩᓒ̶ᘒ෫ᦞٺဩᬩᓒጱᕮຎฎྋහ̵ᵭᬮฎᨮහ҅᮷տ
YYY ፘᒵ҅ᕮຎԅᨮᤒᐏ ޾ Ӿ̶ᕮຎԅྋᤒᐏ XXX ྲ YYY य़҅ᕮຎԅᵭᤒᐏ XXX࢏ຽபੀਂکਂכ
XXX ྲ YYY ੜ̶ᑕଧྲ᫾ጱ೰ե҅ਫᴬӤฎࣁ CPU ٖ᮱؉ ဩٺ ᬩᓒ̶

ګහ᧣አ๢ڍ  
ളӥ๶҅౯ժᖀᖅՕᕨڍහ᧣አ๢ߺ҅ګொฎṛᕆ᧍᥺ᖫٟጱᑕଧ҅ڍහ᧣አ॒ቘԞฎ᭗ᬦ಩ᑕଧᦇහ
ᕍጱ೰ե᪡᫨ဌܔቘ॒҅ࢧ஠ᶳᬰᤈᬬ҅ݸහಗᤈ᪡᫨೰եڍ๶ਫሿጱ̶࣎ࣈහጱਂؙڍጱ꧊ᦡਧ౮࢏
ํ఺Ԏ҅ӥᶎฎӞӻਫሿڍහ᪡᫨ጱֺৼ



ᑕଧ᧣አᐏ఺ࢶ

ฎਖ਼࣎ࣈӾጱࢶአ MyFun(a,b) ොဩ҅ᬰᤈ೰ե᪡᫨̶᧣҅ 456 ޾ ꧊ԅ 123ᩙڦړ b ޾ ᰁ aݒӾਖ਼ࢶ
C ᧍᥺ᖫᦲ౮๢࢏᧍᥺ݸᬩᤈ෸ጱ҅࣎ࣈኧԭ1ᤈ C ᑕଧࣁᖫᦲݸ᭗ଉտݒԅग़ᤈ๢࢏᧍᥺҅ಅզࢶӾ
ጱ࣎ࣈฎړවጱ̶ࣁಗᤈਠ MyFun(a,b)೰ե҅ݸᑕଧտᬬکࢧ MyFun(a,b) ጱӥӞ๵೰ե҅CPU ᖀᖅಗ
ᤈӥᶎጱ೰ե̶

உ᯿ᥝጱӷӻ೰եฎ callࢧᬬ޾හጱ᧣አڍ return ޾   ೰ե҅ٚਖ਼ڍහጱ࣎ࣈݗفᦡਧکᑕଧᦇ
හ࢏ԏ҅ڹcall ೰ետ಩᧣አڍහݸᥝಗᤈጱ೰եݷࣁؙਂ࣎ࣈԅ຾ጱԆਂ̶ٖڍහ॒ቘਠླٚ҅ݸ᭗
ᬦڍහጱݗڊ๶ಗᤈ return ೰ե̶return ೰եጱۑᚆฎ಩ࣁਂכ຾Ӿጱ࣎ࣈᦡਧکᑕଧᦇහ̶࢏MyFun
ᑕଧᦇහࣁਂכ࣎ࣈտ಩0154ጱ҅ݸහ॒ቘਠ౮ڍ ຾Ӿ҅MyFunࣁਂכ࣎ࣈ 0154҅ڹᤩ᧣አԏࣁහڍ
Ӿ̶ᬯӻ᧣አᬦᑕইӥ࢏
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຾ጱᘳᚆ޾࢏හ᧣አӾᑕଧᦇහڍ

տ᫨ڞጱ॒ቘݸහᕮ๳ڍහ᧣አጱ॒ቘտ᫨ഘ౮ call ೰ե҅ڍӾ҅ݙӞԶṛᕆ᧍᥺ጱ๵կ౲ᘏ஗ሾ᧍ࣁ
ഘ౮ return ೰ե̶

᭗ᬦ޾࣎ࣈᔱ୚ਫሿහᕟ  
ളӥ๶౯ժ፡Ӟӥच࣎ੀਂ࣎ݒ޾࢏ੀਂ҅࢏᭗ᬦᬯӷӻੀਂ҅࢏౯ժݢզ੒ԆਂӤጱᇙਧ܄ऒᬰᤈښ
ࣈහਖ਼ᦇᓒ๢ٖਂӤጱ 00000000 - FFFFFFFF ጱګᬰم܈౯ժአ҅ض๶ਫሿᔄ֒හᕟጱ඙֢҅Ḓ҅ړ
ইຎ̶֕࣎ࣈ᮱ق፡ັݢ׎҅࢏ᥝํӞӻ 32 ֖ጱੀਂݝ҅࣎ࣈጱٖਂࢱฎᧆ᝜ٿ๶̶ᮎԍ҅ڊړښ࣎
మᥝమහᕟᮎ໏ۆړᇙਧጱٖਂ܄ऒզᬡکᬳᖅັ፡ጱፓጱጱᦾֵ҅አӷӻੀਂ࢏տๅےො̶׎

ֺই҅౯ժአӷӻੀਂ࢏ҁच࣎ੀਂ࣎ݒ޾࢏ੀਂ࢏҂๶ᤒᐏٖਂጱ꧊

mr.l



च࣎ੀਂ࣎ݒ޾࢏ੀਂ࢏

ᬯᐿᤒᐏොୗஉᔄ֒හᕟጱ຅᭜҅ හᕟ ฎ೰ݶ໏ᳩଶጱහഝਂٖࣁӾᬰᤈᬳᖅഭڜጱහഝ຅᭜̶አහ
ᕟݷᤒᐏහᕟق᮱ጱ꧊҅᭗ᬦᔱ୚๶ړ܄හᕟጱݱӻහഝزᔰֺ҅ই: a[0] - a[4]҅ [] ٖጱ 0 - 4 ੪ฎ
හᕟጱӥຽ̶

CPU ೰եಗᤈᬦᑕ  

ᮎԍ CPU ฎই֜ಗᤈӞ๵๵ጱ೰եጱޫҘ

೰ե̵೰եᦲᎱ̵ಗᤈ೰ե̵ᦢݐԅ5ӻᴤྦྷғړզݢ᧚ն่ࣳᦇᓒ๢ጱCPUٌ҅ૡ֢᮷·Ԓಅํጱ٨پ
̶ࢧහ̵ᕮຎٟݐਂ

೰եݐ ᴤྦྷฎਖ਼ٖਂӾጱ೰ե᧛کݐ CPU Ӿੀਂ࢏ጱᬦᑕ҅ᑕଧੀਂ࢏አԭਂؙӥӞ๵೰եಅ
࣎ࣈጱࣁ
೰եᦲᎱ ᴤྦྷ҅ݐࣁ೰եਠ౮҅ݸᒈḘᬰف೰եᦲᎱᴤྦྷ҅ࣁ೰եᦲᎱᴤྦྷ҅೰եᦲᎱ࢏ೲᆙᶼ
ਧጱ೰ե໒ୗ҅੒ࢧݐጱ೰եᬰᤈೆ޾ړᥴ᯽҅ᦩڊړ܄ڦӧݶጱ೰եᔄڦզ݊ݱᐿ឴ݐ඙֢හጱ
ොဩ̶
ಗᤈ೰ե ᴤྦྷ҅ᦲᎱਠ౮҅ݸ੪ᵱᥝಗᤈᬯӞ๵೰եԧ҅ྌᴤྦྷጱձۓฎਠ౮೰եಅᥢਧጱݱᐿ
඙ٍ֢֛҅ਫሿ೰եጱۑᚆ̶
ᦢᳯݐහ ᴤྦྷ҅໑ഝ೰եጱᵱᥝ҅ํݢᚆᵱᥝ՗ٖਂӾ൉ݐහഝ҅ྌᴤྦྷጱձۓฎғ໑ഝ೰եࣈ
ᧆ඙֢හአԭᬩᓒ̶ݐଚ՗ԆਂӾ᧛҅࣎ࣈԆਂӾጱࣁ඙֢හکᎱ҅஑࣎
ᕮຎٟࢧ ᴤྦྷ֢҅ԅ๋ݸӞӻᴤྦྷ҅ᕮຎٟࢧҁWrite Back҅WB҂ᴤྦྷ಩ಗᤈ೰եᴤྦྷጱᬩᤈ
ᕮຎහഝ“ٟک”ࢧ຤ᐿਂؙ୵ୗғᕮຎහഝᕪଉᤩٟکCPUጱٖ᮱ੀਂ࢏Ӿ҅զ׎ᤩݸᖅጱ೰եள
᭛ݐਂࣈҔ



Ջԍฎٖਂ  

ٖਂҁMemory҂ฎᦇᓒ๢Ӿ๋᯿ᥝጱ᮱կԏӞ҅ਙฎᑕଧӨCPUᬰᤈဋ᭗ጱ໫໴̶ᦇᓒ๢Ӿಅํᑕଧ
ጱᬩᤈ᮷ฎਂٖࣁӾᬰᤈጱ҅ࢩྌٖਂ੒ᦇᓒ๢ጱ୽ߥᶋଉय़ٖ҅ਂ݈ᤩᑍԅ Ԇਂ ٌ֢҅አฎਂන
CPU Ӿጱᬩᓒහഝ҅զ݊ӨᏝፏᒵक़᮱ਂؙᦡ॓Իഘጱහഝ̶ݝᥝᦇᓒ๢ࣁᬩᤈӾ҅CPU ੪տ಩ᵱᥝ
ᬩᓒጱහഝ᧣کԆਂӾᬰᤈᬩᓒ҅୮ᬩᓒਠ౮ݸCPUٚਖ਼ᕮຎփᭆڊ๶҅ԆਂጱᬩᤈԞ٬ਧԧᦇᓒ๢ጱ
ᑞਧᬩᤈ̶

ٖਂጱᇔቘᕮ຅  

ᵱᥝض஑ضḒ֦҅ڹԧᥴӞӻԪᇔԏࣁ ᥠ ᬦਙ֦҅಍տํܦ᨝҅಍տํమᥝԧᥴጱي᪁҅ಅզ౯ժḒ
፡ӞӥՋԍฎٖਂզ݊ਙጱᇔቘᕮ຅ฎெ໏ጱ̶ضᵱᥝض

512Mٖਂጱᇔቘᕮ຅

ٖਂጱٖ᮱ฎኧݱᐿICኪ᪠ᕟ౮ጱ҅ਙጱᐿᔄஉଲय़҅֕ฎٌԆᥝړԅӣᐿਂؙ࢏

ᵋ๢ਂؙ࢏ҁRAM҂ғ ٖਂӾ๋᯿ᥝጱӞᐿ҅ᤒᐏ෬ݢզ՗Ӿ᧛ݐහഝ҅Ԟݢզٟفහഝ̶୮๢
տ Ӷ०௳מᳮ෸ٖ҅ਂӾጱى࢏ ̶
ኪ෸҅ᬯԶ؊࢏හഝ҅֕ฎ୮๢فӧᚆٟ҅ݐᚆአԭහഝጱ᧛ݝҁROM҂ғROM Ӟᛱ࢏᧛ਂؙݝ
හഝӧտӶ०̶
ṛ᭛ᖨਂҁCache҂ғCache Ԟฎ౯ժᕪଉᥠکጱ҅ਙړԅӞᕆᖨਂҁL1 Cache҂̵ԫᕆᖨਂ
ҁL2 Cache҂̵ӣᕆᖨਂҁL3 Cache҂ᬯԶහഝ҅ਙ֖ԭٖਂ޾ CPU ԏᳵ҅ฎӞӻ᧛ٟ᭛ଶྲ
ٖਂ ๅள ጱਂ̶ؙ࢏୮ CPU فٟਂٖݻහഝ෸҅ᬯԶහഝԞտᤩٟفṛ᭛ᖨਂӾ̶୮ CPU ᵱᥝ
᧛ݐහഝ෸҅տፗള՗ṛ᭛ᖨਂӾፗള᧛҅ݐ୮ᆐ҅ইᵱᥝጱහഝࣁCacheӾဌํ҅CPUտ݄ٚ᧛
Ӿጱහഝ̶ਂٖݐ

ٖਂ IC ฎӞӻਠෆጱᕮ຅҅ਙٖ᮱Ԟํኪრ̵̵ݩמ࣎ࣈහഝ̵ݩמഴ޾ݩמګአԭ੔࣎ጱ IC ୚ᚕ๶
ᬰᤈහഝጱ᧛̶ٟӥᶎฎӞӻᡦ೙ጱ IC ୚ᚕᐏ఺ࢶ



ٖਂ IC ୚ᚕᯈᗝ

WR ᮷ ޾ RD̵ݩמګጱ୚ᚕ҅D0 - D7 ᤒᐏጱฎഴݩמ࣎ࣈGND ᤒᐏኪრ҅A0 - A9 ฎ ޾ Ӿ VCCࢶ
ฎঅഴ҅ݩמګ౯አӧݶጱ᷏ᜋᬰᤈԧ҅ړ܄ਖ਼ኪრᬳളک VCC ޾ GND ҅ݸ੪ݢզ੒ٌ՜୚ᚕփ᭓
ӥ҅+5V ᤒᐏ1҅0V ᤒᐏ 0̶٭य़ग़හఘ҅ݩמጱ 1 ޾ 0

౯ժ᮷Ꭳٖ᭲ਂฎአ๶ਂؙහഝ҅ᮎԍᬯӻٖਂ IC Ӿᚆਂؙग़੝හഝޫҘD0 - D7 ᤒᐏጱฎහഝמ
զ೰ਧݢӻ҅ᤒᐏ܈وݩמ࣎ࣈbit = 1 byte ጱහഝ̶A0 - A9 ฎ 8 ڊᬌفզᬌݢԞ੪ฎ᧔҅Ӟེ҅ݩ
࣎ࣈጱ 10ེො = 1024ӻ 2 و 11111 11111 - 00000 00000 ̶ྯӻ࣎ࣈ᮷տਂන 1 byte ጱහഝ҅ࢩ
ྌ౯ժݢզ஑ਂٖڊ IC ጱ਻ᰁ੪ฎ 1 KB̶

ইຎ౯ժֵአጱฎ 512 MB ጱٖਂ҅ᬯ੪ፘ୮ԭฎ 512000ҁ512 * 1000҂ ӻٖਂ IC̶୮ᆐ҅Ӟݣᦇ
ᓒ๢ӧॡݢᚆํᬯԍग़ӻٖਂ IC ҅ᆐᘒ҅᭗ଉఘ٭ӥ҅Ӟӻٖਂ IC տํๅग़ጱ୚ᚕ҅Ԟ੪ᚆਂؙๅग़
හഝ̶

ٖਂጱ᧛ٟᬦᑕ  
ᦏ౯ժ಩ဳىᅩනਂٖࣁ IC ੒හഝጱ᧛ٟᬦᑕӤ๶މѺ౯ժ๶፡Ӟӻ੒ٖਂIC ᬰᤈහഝٟ޾ف᧛ݐጱ
ཛྷࣳ

mr.l



՗ٖਂ IC ᧛فٟ޾ݐහഝ

๶ᧇᕡൈᬿӞӥᬯӻᬦᑕ҅؃ᦡ౯ժᥝਂٖݻ IC Ӿٟ1 فbyte ጱහഝጱᦾ҅ਙጱᬦᑕฎᬯ໏ጱғ

Ḓضᕳ VCC ള᭗ +5V ጱኪრ҅ᕳ GND ള᭗ 0V ጱኪრֵ҅አ A0 - A9  ๶೰ਧහഝጱਂؙ࣋
ಅ҅ᆐٚݸ಩හഝጱ꧊ᬌفᕳ D0 - D7  ጱහഝ҅ݩמଚ಩ WRҁwrite҂ ጱ꧊ᗝԅ 1҅ಗᤈਠ
ᬯԶ඙֢ݢܨ҅ݸզਂٖݻ IC ٟفහഝ
᧛ڊහഝ෸҅ݝᵱᥝ᭗ᬦ A0 - A9 ጱݩמ࣎ࣈ೰ਧහഝጱਂؙ࣋ಅ҅ᆐٚݸਖ਼ RD ጱ꧊ᗝԅ 1 ܨ
̶ݢ
඙̶֢ݐ᧛޾فRD ᮷ԅ 0 ෸҅෫ဩᬰᤈٟ ޾ Ӿ୮WR̶ٌݩמګWR ݈ᤩᑍԅഴ ޾ Ӿጱ RDࢶ

ٖਂጱሿਫཛྷࣳ  
ԅԧ׎ԭᦕ஡҅౯ժ಩ٖਂཛྷࣳฉ੘౮ԅ౯ժሿਫӮኴጱཛྷࣳ҅ࣁሿਫӮኴӾٖ҅ਂጱཛྷࣳஉమ౯ժኞ
ၚጱ༵಄̶ࣁᬯӻ༵಄Ӿ҅1੶ݢզਂؙӞӻਁᜓጱහഝ༵҅੶ݩ੪ฎ ࣎ࣈ ҅ӥᶎฎٖਂ༵޾੶ෆݳጱ
ཛྷࣳࢶ

mr.l



1KB ٖਂཛྷࣳࢶ

౯ժᎣ᭲҅ᑕଧӾጱහഝӧՐํݝහ꧊҅ᬮํ හഝᔄࣳ ጱ༷ஷ҅՗ٖਂӤ๶፡҅੪ฎܛአٖਂय़ੜ
ҁܛአ༵੶හ҂ጱ఺௏̶ֵܨᇔቘӤ୩ګզ 1 ӻਁᜓԅ֖ܔ๶᭑Ӟ᧛ٟහഝጱٖਂ҅ࣁᑕଧӾ҅᭗ᬦ೰
ਧٌහഝᔄࣳ҅Ԟᚆਫሿզᇙਧਁᜓහԅ֖ܔ๶ᬰᤈ᧛̶ٟ

ӥᶎฎӞӻզᇙਧਁᜓහԅֺ๶᧛ٟ೰եਁᜓጱᑕଧጱᐏֺ

౯ժ्ڦړกԧӣӻݒᰁ a,b,c ҅ଚᕳྯӻݒᰁᩙӤԧፘݶጱ 123҅ᬯӣӻݒᰁᤒᐏٖਂጱᇙਧ܄ऒ̶
᭗ᬦݒᰁֵ҅ܨӧ೰ਧᇔቘ҅࣎ࣈԞݢզፗളਠ౮᧛ٟ඙֢҅඙֢ᔮᕹտᛔۖԅݒᰁړᯈٖਂ̶࣎ࣈ

ᬯӣӻݒᰁڦړᤒᐏ 1 ӻਁᜓᳩଶጱ char҅2 ӻਁᜓᳩଶጱ short҅ᤒᐏ4 ӻਁᜓጱ long̶ࢩྌ҅ᡱᆐ
හഝ᮷ᤒᐏጱฎ 123҅֕ฎٌਂؙ෸ಅܛጱٖਂय़ੜฎӧӞ໏ጱ̶ইӥಅᐏ

// ਧԎݒᰁ
char a;
short b;
long c;

ᰁᩙ꧊ݒ //
a = 123;
b = 123;
c = 123;

1
2
3
4
5
6
7
8
9



ࢶᰁਂؙᐏ఺ݒ

ᬯ᯾ጱ 123 ᮷ဌํ᩻ᬦྯӻᔄࣳጱ๋य़ᳩଶ҅ಅզ short ޾ long ᔄࣳԅಅܛአጱٌ՜ٖਂᑮᳵړᯈጱ
හ꧊ฎ0҅ᬯ᯾౯ժ᯻አጱฎ ֗ਁᜓଧڜ ጱොୗਂؙ

֗ਁᜓଧڜғਖ਼හഝ֖֗ਂ̶ؙ࣎ࣈ֖֗ਂٖࣁ

ṛਁᜓଧڜғਖ਼හഝጱṛ֖ਂؙ֖ࣈਂٖࣁጱොୗᑍԅṛਁᜓଧ̶ڜ

ٖਂጱֵአ  

೰ᰒ  
೰ᰒฎ C ᧍᥺ᶋଉ᯿ᥝጱᇙ஄҅೰ᰒԞฎӞᐿݒᰁ҅ݝӧᬦਙಅᤒᐏጱӧฎහഝጱ꧊҅ᘒฎٖਂጱࣈ
ጱහഝᬰᤈ᧛̶ٟ࣎ࣈզ੒ձ఺ٖਂݢ᭗ᬦֵአ೰ᰒ̶҅࣎

ਧԎ೰ᰒ෸҅౯ࣁ҅ݶᰁӧݒฦ᭗ጱ޾ᵱᥝԧᥴই֜ਧԎӞӻ೰ᰒ҅ض౯ժ҅ڹԧᥴ೰ᰒ᧛ٟጱᬦᑕࣁ
ժ᭗ଉտݒࣁᰁےڹݷӞӻ * ᰁݒզአ೰ᰒਧԎইӥጱݢই౯ժ̶ֺݩ 

char *d; // charᔄࣳጱ೰ᰒ d ਧԎ
short *e; // shortᔄࣳጱ೰ᰒ e ਧԎ
long *f; // longᔄࣳጱ೰ᰒ f ਧԎ

1
2
3



ᔄࣳ 32֖ 64֖

char 1 1

short int 2 2

int 4 4

unsigned int 4 4

float 4 4

double 8 8

long 4 8

long long 8 8

unsigned long 4 8

౯ժզ 32 ֖ᦇᓒ๢ԅֺ҅32֖ᦇᓒ๢ጱٖਂ࣎ࣈฎ 4 ਁᜓ҅ࣁᬯᐿఘ٭ӥ҅೰ᰒጱᳩଶԞฎ 32 ̶֖
ᆐᘒ҅ݒᰁ d e f ܩդᤒԧӧݶጱਁᜓᳩଶ҅ᬯฎԅՋԍޫҘ

ਫᴬӤ҅ᬯԶහഝᤒᐏጱฎ՗ٖਂӾӞེ᧛ݐጱਁᜓහ҅ྲই d e f ጱ꧊᮷ԅ 100҅ᮎԍֵአ char ᔄࣳ
෸੪ᚆड़՗ٖਂӾ᧛ٟ 1 byte ጱහഝֵ҅አ short ᔄࣳ੪ᚆड़՗ٖਂ᧛ٟ 2 ਁᜓጱහഝ҅ ֵአ long
੪ᚆड़᧛ٟ 4 ਁᜓጱහഝ҅ӥᶎฎӞӻਠෆጱᔄࣳਁᜓᤒ

౯ժݢզአࢶ๶ൈᬿӞӥᬯӻ᧛ٟᬦᑕ

හഝᔄࣳ᧛ٟᳩଶᐏ఺ࢶ

හᕟฎٖਂጱਫሿ  
හᕟฎ೰ग़ӻ ፘݶ ጱහഝᔄࣳਂٖࣁӾᬳᖅഭڜጱӞᐿ୵ୗ̶֢ԅහᕟزᔰጱݱӻහഝտ᭗ᬦ ӥຽᖫ

ݩ ๶҅ړ܄ᬯӻᖫݩԞݞ؉ ᔱ୚ ҅ইྌӞ๶҅੪ݢզ੒೰ਧᔱ୚ጱزᔰᬰᤈ᧛ٟ඙̶֢



Ḓضض๶ᦊᦩӞӥහᕟ҅౯ժᬮฎአ char̵short̵long ӣᐿزᔰ๶ਧԎහᕟ҅හᕟጱزᔰ
አ [value]  ಘ᩸๶҅᯾ᶎጱ꧊դᤒጱฎහᕟጱᳩଶ҅੪؟ӥᶎጱਧԎ

හᕟਧԎጱහഝᔄࣳ҅ԞᤒᐏӞེᚆड़᧛ٟጱٖਂय़ੜ҅char ̵short ̵long ڦړզ 1 ̵2 ̵4 ӻਁᜓ
ԅֺᬰᤈٖਂጱ᧛̶ٟ

හᕟฎٖਂጱਫሿ҅හᕟਂٖ޾ጱᇔቘᕮ຅ਠقӞᛘ҅੦ٌฎࣁ᧛ٟ1ӻਁᜓጱ෸҅ײ୮ਁᜓහ᩻ᬦ 1
෸҅ݝᚆ᭗ᬦ᭑ӻਁᜓ๶᧛҅ݐӥᶎฎٖਂጱ᧛ٟᬦᑕ

ӧݶහഝᔄࣳጱහᕟ

຾޾ᴚڜ  
౯ժӤᶎ൉کහᕟฎٖਂጱӞᐿਫሿֵ҅አහᕟᚆड़ֵᖫᑕๅےṛප҅ӥᶎ౯ժ੪๶ᦊᦩӞӥٌ՜හഝ
ᕮ຅҅᭗ᬦᬯԶහഝᕮ຅Ԟݢզ඙֢ٖਂጱ᧛̶ٟ

຾  

຾ҁstack҂ฎӞᐿஉ᯿ᥝጱහഝᕮ຅҅຾᯻አ LIFOҁLast In First Out҂ܨ ڊضفݸ ጱොୗ੒ٖਂᬰ
ᤈ඙̶֢ਙ੪؟Ӟӻय़ጱතᕑᓟ֦҅ݢզஃ᯾ᶎනፘݶᔄࣳጱӳᥜ҅ྲইԡ๋҅ضනᬰතᕑᓟጱԡ๋ࣁ
ӥᶎ๋҅ݸනᬰතᕑᓟጱԡ๋ࣁӤᶎ҅ইຎ֦మ೭ԡጱᦾ҅ ஠ᶳ՗๋Ӥᶎ୏তڞވ҅ݐฎ෫ဩ๋ڊݐӥ
ᶎጱԡᔁጱ̶

຾ጱහഝᕮ຅੪ฎᬯ໏֦҅಩ԡᔁܴفතᕑᓟጱ඙֢ݞ؉ ҁpush҂فܴ ֦҅಩ԡᔁ՗තᕑᓟڊݐጱ඙
؉ݞ֢ ୨ڊҁpop҂ ҅ਙጱཛྷࣳࢶय़༷ฎᬯ໏

char g[100];
short h[100];
long i[100];

1
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຾ጱහഝᕮ຅

زਙӧᵱᥝ೰ਧ҅ݶӧਂٖ޾ဩӧӞ໏̶຾ݞӧᬦݝᴻ඙֢҅ڢ຾ፘ୮ԭฎڊ඙֢҅ے຾ፘ୮ԭฎीف
ᔰጱ̶࣎ࣈਙጱय़ֵ༷አইӥ

๶ҁFirst On҂̶ڊݐ᧛ضᶎጱහഝҁLast In҂տᤩ๋ݸጱ๋ਂכ຾Ӿ҅LIFO ොୗᤒᐏ຾ጱහᕟӾಅࣁ

හഝفܴ //
Push(123);
Push(456);
Push(789);

// ୨ڊහഝ
j = Pop();
k = Pop();
l = Pop();

1
2
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ᬩᤈ෸຾ጱ۸ݒ

ᴚڜ  

ᴚڜ ฎӞᐿڜԭᴚࣁԏ॒ݶӧ҅࣎ࣈᔰጱزԞӧᵱᥝ೰ਧڜԭᴚࣁԏ॒ݶፘ҅ݶ຾உፘ݈֒֕ӧ޾
(First In First Out)ڊضفض  ጱහഝᕮ຅̶ᴚࣁڜ౯ժኞၚӾጱֵአஉ؟ฎ౯ժ݄ว܄ഭᴚԣᐥ
Ӟ໏҅ᒫӞӻഭᴚጱՈ๋ضԣکᐥ҅զྌᔄവ҅חᦾ᧔: ضکض஑̶ਙጱֵአইӥ

()හഝᑍԅ EnQueueفӾٟڜᴚݻ හഝᑍԅڊӾ᧛ڜ՗ᴚ҅ڜف DeQueue() ̶

// ஃᴚڜӾٟفහഝ
EnQueue(123);
EnQueue(456);
EnQueue(789);

// ՗ᴚڜӾ᧛ڊහഝ
m = DeQueue();
n = DeQueue();
o = DeQueue();

1
2
3
4
5
6
7
8
9
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ᴚڜጱහഝᕮ຅

Ө຾ፘ੒҅FIFO ጱොୗᤒᐏᴚڜӾ๋ضಅਂכጱහഝտսضᤩ᧛ڊݐ๶̶

ᬩᤈ෸ᴚڜጱ۸ݒ

ᴚڜጱਫሿӞᛱํӷᐿғ ᶲଧᴚڜ ڜ஗ሾᴚ ޾  ҅౯ժӤᶎጱԪֵֺአጱฎᶲଧᴚ҅ڜᮎԍӥᶎ౯ժ
፡Ӟӥ஗ሾᴚڜጱਫሿොୗ

ሾ୵ᖨ܄٫



஗ሾᴚڜӞᛱฎզ ሾᇫᖨ܄٫(ring buffer) ጱොୗਫሿጱ҅ਙฎӞᐿአԭᤒᐏӞӻࢴਧ੮ੑ̵१ੲ
ፘᬳጱᖨ܄٫ጱහഝᕮ຅҅ᭇݳᖨਂහഝၞ̶؃ই౯ժᥝአ 6 ӻزᔰጱහᕟ๶ਫሿӞӻሾ୵ᖨ҅܄٫ᬯ
෸ݢզ՗᩸ত֖ᗝ୏তํଧጱਂؙහഝ҅ᆐٚݸೲᆙਂؙ෸ጱᶲଧ಩හഝ᧛ࣁ̶ڊහᕟጱ๛ੲٟفහഝ
୏१੪ᬳളԧ᩸๶̶޾ጱ१୏ত̶ٟᬯ໏҅හᕟጱ๛ੲ܄Ӟӻහഝ੪տ՗ᖨ٫ݸ҅ݸ

ሾ୵ᖨ܄٫ཛྷࣳ

᱾ᤒ  
ӥᶎ౯ժ๶ՕᕨӞӥ ᱾ᤒ ԫ݉໅ ޾ ҅ਙժ᮷ฎݢզӧአᘍᡤᔱ୚ጱᶲଧ੪ݢզ੒زᔰᬰᤈ᧛ٟጱො
ୗ̶᭗ᬦֵአ᱾ᤒ҅ݢզṛපጱ੒හഝزᔰᬰᤈ Ⴒے ᴻڢ ޾  ඙̶֢ᘒ᭗ᬦֵአԫ݉໅҅ݢڞզๅṛ
පጱ੒හഝᬰᤈ ༄ᔱ ̶

ਫሿݢܨᔰጱᔱ୚҅زਫሿහᕟጱचᏐӤ҅ᴻԧහഝጱ꧊ԏक़҅᭗ᬦԅٌᴫଃӤӥӞӻࣁ ᱾ᤒ ̶හഝ
ጱ꧊޾ӥӞӻزᔰጱ࣎ࣈҁᔱ୚҂੪຅౮ԧӞӻ᱾ᤒزᔰ҅ইӥಅᐏ

᱾ᤒጱහഝᕮ຅

੒᱾ᤒጱႲڢ޾ےᴻ᮷ฎᶋଉṛපጱ҅౯ժ๶ݓᬿӞӥᬯӻႲڢ޾ےᴻጱᬦᑕ҅؃ই౯ժᥝڢᴻ࣎ࣈԅ
p[2]  ጱزᔰ҅᱾ᤒᧆই֜۸ޫݒҘ



᱾ᤒጱڢᴻ

౯ժݢզ፡ڢ҅کᴻ࣎ࣈԅ p[2] ጱزᔰ҅ݸፗളਖ਼᱾ᤒڼᴻ҅ଚ಩ p[2] ڹӞӻ֖ᗝጱزᔰ p[1] ጱ ೰ᰒ

ऒ ೰ݻ p[2] ӥӞӻ᱾ᤒزᔰጱහഝ̶ݢܨ܄

᱾ᤒጱႲے

ᮎԍ੒ԭෛႲےᬰ๶ጱ᱾ᤒ҅ᵱᥝᏟਧ ൊ֖فᗝ ҅ྲইᥝࣁ p[2] ޾ p[3] ԏᳵൊ࣎ࣈفԅ p[6]  ጱز
ᔰ҅ᵱᥝਖ਼ p[6] ጱڹӞӻ֖ᗝ p[2] ጱ೰ᰒऒදԅ p[6] ጱ҅࣎ࣈᆐݸਖ਼ p[6] ጱ೰ᰒऒදԅ p[3] ጱ࣎ࣈ
̶ݢܨ

᱾ᤒጱႲےӧၿ݊ک හഝጱᑏۖ ҅ಅզ᱾ᤒጱႲڢ޾ےᴻஉள҅ᘒහᕟጱႲےᦡᦇکහഝጱᑏۖ҅ಅ
զྲ᫾ౌ҅᭗ଉఘ٭ӥֵ҅አහᕟ๶༄ᔱහഝֵ҅አ᱾ᤒ๶ᬰᤈႲڢ޾ےᴻ඙̶֢

ԫ݉໅  
ԫ݉໅ ԞฎӞᐿ༄ᔱපሲᶋଉṛጱහഝᕮ຅҅ԫ݉໅ฎ೰ࣁ᱾ᤒጱचᏐӤஃහᕟ᭄زےᔰ෸҅ᘍᡤک
හᕟጱय़ੜىᔮ҅ਖ਼ٌړ౮ૢݦӷӻොݻጱᤒሿ୵ୗ̶؃ই౯ժ಩ 50 ᬯӻ꧊کਂכԧහᕟӾ҅ᮎԍ҅
ইຎളӥ๶ᥝᬰᤈ꧊ٟفጱᦾ҅੪ᵱᥝ50ྲ޾᫾҅Ꮯਧ᧡य़᧡ੜ҅ྲ50හ꧊य़ጱනݦᬟ҅ੜጱනૢᬟ҅
ӥࢶฎԫ݉໅ጱྲ᫾ᐏֺ

ԫ݉໅ྲ᫾ᐏ఺ࢶ

ԫ݉໅ฎኧ᱾ᤒݎ઀ᘒ๶҅ࢩྌԫ݉໅ࣁ᭄ڢ޾ےᴻزᔰොᶎԞฎݶ໏ํපጱ̶

ᬯӞڔጱᄍݒ᮷ฎզٖਂԅचᏐጱ̶

౯ժ᮷Ꭳ᭲҅ᦇᓒ๢ጱବ੶᮷ฎֵአԫᬰګහഝᬰᤈහഝၞփᬌጱ҅ᮎԍԅՋԍտֵአԫᬰګᤒᐏᦇᓒ
๢ޫҘ౲ᘏ᧔҅ՋԍฎԫᬰګහޫҘࣁ೐઀Ӟྍ҅ইֵ֜አԫᬰګᬰᤈٺےԙᴻҘԫᬰګහই֜ᤒᐏᨮ
හޫҘ๜෈ਖ਼ӞӞԅ֦൒ป̶



ԅՋԍአԫᬰګᤒᐏ  

౯ժय़ਹᎣ᭲҅ᦇᓒ๢ٖ᮱ฎኧICኪৼزկᕟ౮ጱٌ҅Ӿ CPU ਂٖ ޾   Ԟฎ IC ኪৼزկጱӞᐿ҅
CPUࢶਂٖ޾ইӥ

CPU



ٖਂ CPU ޾ ٖਂֵአICኪৼزկ֢ԅच๜҅زܔICኪৼزկํӧݶᐿ୵ᇫ҅֕ฎٌٖ᮱ጱᕟ౮زܔᑍ
ԅӞӻӻጱ୚ᚕ̶ํՈ᧔CPU ޾ ٖਂٖ᮱᮷ฎ᩻य़ᥢཛྷᵞ౮ኪ᪠ٌ҅ਫIC ੪ฎᵞ౮ኪ᪠(Integrated
Circuit)̶

ICزկڔᶎࢶ

ICزկӷ׆ഭڜጱࢥො୵ࣘ੪ฎ୚ᚕ҅ICጱಅํ୚ᚕ҅ํݝӷᐿኪܴ: 0V 5V ޾  ҅ICጱᬯᐿᇙ௔҅Ԟ
੪٬ਧԧᦇᓒ๢ጱמ௳॒ቘݝᚆአ 0 1 ޾ ᤒᐏ҅Ԟ੪ฎԫᬰګ๶॒ቘ̶Ӟӻ୚ᚕݢզᤒᐏӞӻ 0 ౲ 1
҅ಅզԫᬰګጱᤒᐏොୗ੪ݒ౮ 0̵1̵10̵11̵100̵101ᒵ҅ᡱᆐԫᬰګහଚӧฎӫᳪԅ ୚ᚕ ๶ᦡ
ᦇጱ҅֕ฎ޾ IC୚ᚕጱᇙ௔ᶋଉ̶ݳޗ

ᦇᓒ๢ጱ๋ੜᵞ౮֖ܔԅ ֖ ҅Ԟ੪ฎ ྲᇙ(bit) ҅ԫᬰګහጱ֖හӞᛱԅ 8̵֖16̵֖32̵֖64
֖҅Ԟ੪ฎ 8 ጱ׭හ҅ԅՋԍᥝ᪙ 8 ಞӤىᔮޫҘ ࢩԅࣁᦇᓒ๢Ӿ҅಩ 8 ֖ԫᬰګහᑍԅ Ӟӻਁ
ᜓ҅ Ӟӻਁᜓํ 8 ֖҅Ԟ੪ฎኧ 8ӻbit຅౮̶

ԅՋԍ1ӻਁᜓᒵԭ8֖ޫҘࢩԅ 8 ֖ᚆड़႗ፍಅํጱਁᒧᖫᎱ҅ᬯӻᦕ֘੪ݢզԧ̶

ਁᜓฎ๋च๜ጱᦇᰁ֖֖҅ܔฎ๋ੜ̶֖ܔ

አਁᜓ॒ቘහഝ෸҅ইຎහਁੜԭਂؙහഝጱਁᜓහ ( = ԫᬰګጱ֖හ)҅ᮎԍṛ֖੪አ 0 ऴᤑ҅ṛ֖޾
හ਍ጱහਁᤒᐏฎӞ໏ጱ҅ૢ׆ᤒᐏṛ֖҅׆ݦᤒᐏ̶֖֗ྲই ᬯӻ֖مහአԫᬰګහ๶ᤒᐏ੪ฎ
100111 ฎ 00100111ݸ6֖҅ṛ֖ᵱᥝአ 0 ऴ꧌҅ऴ꧌ਠํݝ҅ Ӟӻਁᜓ҅ইຎአ 16 ֖ᤒᐏܛ҅
੪ฎ 0000 0000 0010 0111 አӷӻਁᜓ̶ܛ

౯ժӞᛱݗᬿጱ 32 ֖64֖ ޾ጱᦇᓒ๢Ӟᛱ੪೰ጱฎ॒ቘ֖හ҅32 ֖Ӟེݢզᤒᐏ 4ӻਁᜓ҅64֖Ӟ
හ̶ګզᤒᐏ8ӻਁᜓጱԫᬰݢེ

౯ժӞᛱࣁ᫫կ୏ݎӾአ܈ᬰګහᤒᐏጱ᭦ᬋᬩᓒᒵ҅Ԟտᤩᦇᓒ๢᫨ഘԅԫᬰګහ॒ቘ̶੒ԭԫᬰګ
හ҅ᦇᓒ๢ӧտړ܄՜ฎ ࢶᇆ̵ᶪ᷇෈կᬮฎහਁ҅ᬯԶ᮷ฎӞԶහഝጱᕮ̶֛ݳ



Ջԍฎԫᬰګහ  

ᮎԍՋԍฎԫᬰګහޫҘԅԧ᧔กᬯӻᳯ᷌҅౯ժض಩ 00100111  ᬯӻහ᫨ഘԅ܈ᬰګහ፡Ӟӥ҅ԫ
ᬰګහ᫨ഘԅ܈ᬰګහ҅ፗളਖ਼֖ݱᗝӤጱ꧊ * ֖๦҅ݢܨᮎԍ౯ժਖ਼Ӥᶎጱහ꧊ᬰᤈ᫨ഘ

ԫᬰګ᫨܈ᬰګᤒᐏࢶ

Ԟ੪ฎ᧔҅ԫᬰګහդᤒጱ 00100111  ᫨ഘ౮܈ᬰګ੪ฎ 39҅ᬯӻ 39 ଚӧฎ 3 9 ޾ ӷӻහਁᬳ፳
ٟ҅ᘒฎ 3 * 10 + 9 * 1҅ᬯ᯾ᶎጱ 10 , 1  ੪ฎ֖๦҅զྌᔄവ҅ӤᬿֺৼӾጱ֖๦՗ṛׁ֖֖֗ک
ེ੪ฎ 7 6 5 4 3 2 1 0 ̶ᬯӻ֖๦Ԟݞ؉ེ଍҅ᮎԍ๋ṛ֖੪ฎ2ጱ7ེ଍҅2ጱ6ེ଍ ᒵᒵ̶ԫ
ᬰګහጱᬩᓒྯེ᮷տզ2ԅବ҅ᬯӻ2 ೰஑੪ฎचහ҅ᮎԍ܈ᬰګහጱचහԞ੪ฎ 10 ̶ࣁձ֜ఘ٭ӥ
֖๦ጱ꧊᮷ฎ හጱ֖හ - 1҅ᮎԍᒫӞ֖ጱ֖๦੪ฎ 1 - 1 = 0҅ ᒫԫ֖ጱ֖๦੪፻ 2 - 1 = 1҅զྌᔄ
വ̶

ᮎԍ౯ժಅ᧔ጱԫᬰګහٌਫ੪ฎ አ01޾ӷӻහਁ๶ᤒᐏጱහ҅ਙጱचහԅ2҅ਙጱහ꧊੪ฎྯӻහጱ
֖හ * ֖๦ٚ࿢޾஑کጱᕮຎ҅౯ժӞᛱ๶᧔හ꧊೰ጱ੪ฎ܈ᬰګහ҅ᮎԍਙጱහ꧊੪ฎ 3 * 10 + 9 *
1 = 39̶

ᑏ֖ᬩᓒ޾ԙᴻጱىᔮ  

ګԙᴻԞᭇአԭԫᬰٺےහӞ໏҅ګᬰ܈޾ጱᬩᓒ҅ګӥᶎ౯ժ๶፡Ӟӥԫᬰ҅ݸԏګԧᥴᬦԫᬰࣁ
හ҅ݝᥝဳ఺᭞ 2 ᬰ̶֖ݢܨԫᬰګහጱᬩᓒ҅Ԟฎᦇᓒ๢ᑕଧಅᇙํጱᬩᓒ҅ࢩྌԧᥴԫᬰګጱᬩᓒ
ฎ஠ᶳᥝഩൎጱ̶

Ḓض౯ժ๶Օᕨ ᑏ֖  ᬩᓒ҅ᑏ֖ᬩᓒฎ೰ਖ਼ԫᬰګጱහ꧊ጱݱӻ֖ᗝӤጱزᔰࣖૢᑏݦ޾ᑏ඙֢҅ᥠ
ӥࢶ



ᑏ֖ᬦᑕ

ӤᬿֺৼӾᬮฎզ 39 ԅֺ҅౯ժض಩܈ᬰګጱ39 ᫨ഘԅԫᬰګጱ 0010 0111 ҅ᆐݸ >> ᑏ֖ૢݻ
Ӟӻਁᜓ҅Ԟ੪ݒ౮ԧ 0100 1110 ҅ᮎԍٚ಩ྌԫᬰګහ᫨ഘԅ܈ᬰګහ੪ฎӤᶎጱ78҅ ܈ᬰګጱ
78 ᒌᆐฎ ܈ᬰ39ګ ጱ2ى׭ᔮ̶౯ժࣁᦏ 0010 0111  ૢᑏӷ֖҅Ԟ੪ฎ 1001 1100 ҅஑ڊ๶ጱ
꧊ฎ 156҅ፘ୮ԭಘय़ԧ׭ࢥѺ

๶ྌᕮᦞ҅ૢᑏፘ୮ԭฎහ꧊ಘय़ጱ඙֢҅ᮎԍڊզ஑ݢྌ֦ࢩ << ᑏݦ ޫҘೲቘ᧔ݦᑏଫᧆฎᖽੜ
ҘᬯӻெԍᤒᐏޫҘ᧗፡ӥӞᜓހ౮ੜහԧݒӧ੪׭ࢥ޾׭ฎ39 ᖽੜԫ֕҅׭ 1/2҅1/4

ԭᦇᓒ๢॒ቘጱᤑහ׎  

Ջړ܄ӷᐿ୵ୗ̶ᥝమ 1 ޾ ๶ጱṛ֖හ꧊҅ํ 0ڊᑮݸᑏԏݦԅࢩฎ҅٭ᑏጱఘݦ಍౯ժဌํՕᕨڟ
ԍ෸ײᤑ0Ջԍ෸ײᤑ1҅Ḓض੪ᵱᥝഩൎԫᬰګහᤒᐏ ᨮහ ጱොဩ̶

ԫᬰګහӾᤒᐏᨮහ꧊෸҅Ӟᛱտ಩๋ṛ֖֢ԅᒧݩ๶ֵአ҅ࢩྌ౯ժ಩ᬯӻ๋ṛ֖୮֢ᒧ̶֖ݩ  ᒧ
ฎ 0 ෸ᤒᐏ֖ݩ ྋහ ҅ฎ 1 ෸ᤒᐏ ᨮහ ̶ᮎԍ -1 አԫᬰګහᧆই֜ᤒᐏޫҘݢᚆஉग़Ոտᬯԍᦊ
ԅғ ࢩԅ 1 ጱԫᬰګහฎ 0000 0001 ๋҅ṛ֖ฎᒧ֖҅ݩಅզྋᏟጱᤒᐏ -1 ଫᧆฎ 1000
0001 ҅֕ฎᬯӻᒼໜ፥ጱ੒ހҘ

ᦇᓒ๢ӮኴӾฎဌํٺဩጱ҅ᦇᓒ๢ٺ؉ࣁဩጱ෸ٌײਫ੪ฎے؉ࣁဩ҅Ԟ੪ฎአےဩ๶ਫሿጱٺဩᬩ
ᓒ̶ྲই 100 - 50 ٌ҅ਫᦇᓒ๢๶፡ጱ෸ײଫᧆฎ 100 + (-50)҅ԅྌ҅ࣁᤒᐏᨮහጱ෸ײ੪ᥝአک ԫ

ᬰګᤑහ ҅ᤑහ੪ฎአྋහ๶ᤒᐏጱᨮහ̶

ԅԧ឴஑ ᤑහ ҅౯ժᵱᥝਖ਼ԫᬰګጱݱහ֖ጱහ꧊ق᮱҅ݍݐᆐٚݸਖ਼ᕮຎ + 1 ض҅ݢܨᦕ֘ᬯӻᕮ
ᦞ҅ӥᶎ౯ժ๶ᄍᐏӞӥ̶



ᬦᑕݍݐ 1-

ٍ֛๶᧔҅੪ฎᵱᥝݐ឴ض຤ӻහ꧊ጱԫᬰګහ҅ᆐݸ੒ԫᬰګහጱྯӞ֖؉ݍݐ඙֢(0 ---> 1 , 1 --->
̶ݐጱහ +1 ҅ᬯ໏੪ਠ౮ԧᤑහጱ឴ݸݍݐ੒ٚݸ๋҅(0

ᤑහጱ឴҅ݐᡱᆐፗᥡӤӧฃቘᥴ҅֕ฎ᭦ᬋӤܩᶋଉӸᨆ҅ྲই౯ժ๶፡Ӟӥ 1 - 1 ጱᬯӻᬦᑕ҅౯
ժضአӤᶎጱᬯӻ 1000 0001 (ਙฎ1ጱᤑහ҅ӧᎣ᭲ጱ᧗፡Ӥ෈҅ྋᏟ௔ضӧᓕ҅ݝฎአ๶؉Ӟӥᦇ
ᓒ)๶ᤒᐏӞӥ

ࢶຉړ 1 - 1

॰ௗ҅1 - 1 տݒ౮ 130 ҅ᘒӧฎ0҅ಅզݢզ஑ڊᕮᦞ 1000 0001  ᤒᐏ -1 ฎਠقᲙ᧏ጱ̶

ᮎԍྋᏟጱᧆই֜ᤒᐏޫҘٌਫ౯ժӤᶎ૪ᕪᕳڊᕮຎԧ҅ᮎ੪ฎ 1111 1111 ҅๶ᦞᦤӞӥਙጱྋᏟ
௔



1 - 1 ྋᏟጱړຉࢶ

౯ժݢզ፡1 - 1 ک ٌਫਫᴬӤ੪ฎ 1 + (-1)҅੒ -1 ᬰᤈӤᶎጱݒݸ 1 + ݍݐԅ 1111 1111 , ᆐݸӨ
1 ᬰᤈےဩᬩᓒ҅஑کጱᕮຎฎԜ֖ጱ 1 0000 0000 ҅ᕮຎݎኞԧ ფڊ ҅ᦇᓒ๢տፗള஺ኼധფڊ
֖҅Ԟ੪ฎፗളಲധ ๋ṛ֖ 1 ҅ݒԅ 0000 0000 ̶Ԟ੪ฎ 0҅ᕮຎྋᏟ҅ಅզ 1111 1111  ᤒᐏጱ
੪ฎ -1 ̶

ಅզᨮහጱԫᬰګᤒᐏ੪ฎض࿢ٌᤑහ҅ᤑහጱ࿢ᥴᬦᑕ੪ฎ੒ܻতහ꧊ጱԫᬰګහ҅ݍݐ֖ݱᆐݸਖ਼
ᕮຎ + 1҅

୮ᆐ҅ᕮຎӧԅ 0 ጱᬩᓒݶ໏Ԟݢզ᭗ᬦᤑහ࿢஑ྋᏟጱᕮຎ̶ӧᬦ҅ํӞᅩᵱᥝဳ఺҅୮ᬩᓒᕮຎԅ
ᨮጱ෸҅ײᦇᓒᕮຎጱ꧊Ԟฎզᤑහጱ୵ୗڊሿጱ҅ྲই 3 - 5 ᬯӻᬩᓒ҅๶፡Ӟӥᥴຉᬦᑕ

mr.l



3 - 5 ጱᥴຉᬦᑕ

3 - 5 ጱᬩᓒ҅౯ժೲ፳Ӥᶎጱ௏᪠๶ᬦӞ᭭҅ᦇᓒڊ๶ጱᕮຎฎ 1111 1110 ҅౯ժᎣ᭲҅ᬯӻහ꧊
ᙗਧᤒᐏᨮහ҅֕ฎᨮහ෫ဩፗളአ܈ᬰګᤒᐏ҅ᵱᥝ੒ٌ1҅ +ݍݐᓒڊ๶ጱᕮຎฎ 2҅ࢩԅ 1111
1110 ጱṛ֖ฎ 1҅ಅզ๋ᕣጱᕮຎฎ -2̶

ᖫᑕ᧍᥺ጱහഝᔄࣳӾ҅ํጱݢզ॒ቘᨮහ҅ํጱӧݢզ̶ྲই C᧍᥺Ӿӧᚆ॒ቘᨮහጱ unsigned
short ᔄࣳ҅Ԟํᚆ॒ቘᨮහጱ short ᔄࣳ ҅᮷ฎӷӻਁᜓጱݒᰁ҅ਙժ᮷ํ 2 ጱེم܈଍ᐿ꧊҅
֕ฎݐ꧊᝜ࢱӧӞ໏҅short ᔄࣳጱݐ꧊᝜ࢱฎ -32768 - 32767 ҅ unsigned short ጱݐ꧊᝜ࢱฎ 0 -
65536̶

՚ᕡ௏ᘍӞӥᤑහጱ๢҅ګ੪ᚆกጮ -32768 ྲ 32767 ग़Ӟӻහጱܻࢩԧ๋҅ṛ֖ฎ 0 ጱྋහํ 0 ~
0̶0ތӻٌ҅Ӿӧ۱ 32768 و ӻٌ҅Ӿ۱ೡ0̶๋ṛ֖ฎ 1 ጱᨮහ҅ํ -1 ~ -32768 32768 و 32767
ᡱᆐ෬ӧฎྋහԞӧฎᨮහ҅֕ฎᘍᡤٌکᒧ֖҅ݩ੪ਖ਼ٌ୭ԅԧྋහ̶

ᓒහݦᑏ޾᭦ᬋݦᑏጱڦ܄  



޾ 0 ٭๶ጱ๋ṛ֖ํӷᐿఘڊᑮݸᑏ֖ࣁᑏݦᑏᬯӻᦓ᷌҅ݦ౯ժ᯿ෛᘍᡤӞӥ҅ݸԧᥴਠᤑහࣁ
1 ̶୮ԫᬰګහጱ꧊ᤒᐏࢶ୵ཛྷୗᘒᶋහ꧊෸҅ᑏ֖ݸᵱᥝ๋ࣁṛ֖ᤑ0҅ᔄ֒ԭᵻᡭᅌݦݻଘᑏጱප
ຎ҅ᬯ੪ᤩᑍԅ ᭦ᬋݦᑏ ̶

᭦ᬋݦᑏᐏ఺ࢶ

ਖ਼ԫᬰګහ֢ԅଃᒧݩጱහ꧊ᬰᤈݦᑏᬩᓒ෸҅ᑏ֖ݸᵱᥝ๋ࣁṛ֖ऴ꧌ᑏ֖ڹᒧ֖ݩጱ꧊( 0 ౲ 1)̶
ᬯ੪ᤩᑍԅ ᓒහݦᑏ ̶ইຎහ꧊ֵአᤑහᤒᐏጱᨮහ꧊҅ᮎԍݦᑏࣁݸᑮڊ๶ጱ๋ṛ֖ᤑ 1҅੪ݢզ
ྋᏟጱᤒᐏ 1/2,1/4,1/8 ᒵጱහ꧊ᬩᓒ̶ইຎฎྋහ҅ᮎԍፗളࣁᑮڊ๶ጱ֖ᗝᤑ 0 ̶ݢܨ

ӥᶎ๶፡Ӟӻݦᑏጱֺৼ̶ਖ਼ -4 ݦᑏӷ֖҅๶ݱᛔ፡Ӟӥᑏ֖ᐏ఺ࢶ

᭦ᬋݦᑏ޾ᓒහݦᑏᐏ఺ࢶ

ইӤࢶಅᐏ҅ࣁ᭦ᬋݦᑏጱఘ٭ӥ҅ -4 ݦᑏӷ֖տݒ౮ 63 ҅ ดᆐӧฎਙጱ 1/4҅ಅզӧᚆֵአ᭦ᬋ
ԅ -1ݒᑏӷ֖տݦӥ҅٭ᑏጱఘݦᑏ҅ᮎԍᓒහݦ ҅ดᆐฎਙጱ 1/4҅ඳᘒ᯻አᓒහݦᑏ̶



ᮎԍ౯ժݢզ஑ڊ๶Ӟӻᕮᦞғૢᑏ෸҅෫ᦞฎࢶ୵ᬮฎහ꧊҅ᑏ֖ݝ҅ݸᵱᥝਖ਼֖֗ᤑ 0 ݢܨҔݦᑏ
෸҅ᵱᥝ໑ഝఘڣ٭ෙฎ᭦ᬋݦᑏᬮฎᓒහݦᑏ̶

ӥᶎՕᕨӞӥᒧݩಘ઀ғਖ਼හഝᬰᤈᒧݩಘ઀ฎԅԧԾኞӞӻ֖හ̵֕׭ےහ꧊य़ੜӧݒጱᕮຎ҅զჿ
᪃ํԶ೰ե੒඙֢හ֖හጱᥝ࿢ֺ҅ই׭ᳩԭᴻහጱᤩᴻහ҅ٚইਖ਼හഝ֖හےᳩզٺ੝ᦇᓒᬦᑕӾጱ
᧏૧̶

զ8֖ԫᬰګԅֺ҅ᒧݩಘ઀੪ฎ೰כࣁ೮꧊ӧݒጱڹ൉ӥਖ਼ٌ᫨ഘ౮ԅ16֖32֖޾ጱԫᬰګහ̶
ਖ਼ 0111 1111 ᬯӻྋጱ 8֖ԫᬰګහ᫨ഘ౮ԅ 16֖ԫᬰګහ෸҅உ਻ฃ੪ᚆड़஑ڊ 0000 0000
0111 1111 ᬯӻྋᏟጱᕮຎ҅֕ฎ1111 1111 ؟ ᬯ໏ጱᤑහ๶ᤒᐏጱහ꧊҅ᧆই॒֜ቘҘፗളਖ਼ٌ
ᤒᐏ౮ԅ 1111 1111 1111 1111 ੪ݢզԧ̶Ԟ੪ฎ᧔҅ӧᓕྋහᬮฎᤑහᤒᐏጱᨮහ҅ݝᵱᥝਖ਼ 0
̶ݢܨऴ꧌ṛ֖ 1 ޾

᭦ᬋᬩᓒጱᑶᳪ  

ഩൎ᭦ᬋ޾ᬩᓒጱڦ܄ฎғਖ਼ԫᬰګහᤒᐏጱמ௳֢ԅڞࢥᬩᓒጱහ꧊๶॒ቘ੪ฎ ᓒහ ୵ᮎࢶ؟҅
໏҅ਖ਼හ꧊॒ቘԅܔᕍጱ 0 1 ޾   ጱᗔڜ੪ฎ ᭦ᬋ

ᦇᓒ๢ᚆड़॒ቘጱᬩᓒ҅य़֛ړݢԅ᭦ᬋᬩᓒ޾ᓒහᬩᓒ҅ ᓒහᬩᓒ ೰ጱฎٺےԙᴻڞࢥᬩᓒҔ ᭦ᬋ

ᬩᓒ ೰ጱฎ੒ԫᬰݱګӻහ֖ጱ 0 ڦړ1 ޾ᬰᤈ॒ቘጱᬩᓒ҅۱ೡ᭦ᬋᶋ(NOTᬩᓒ)̵᭦ᬋӨ(ANDᬩ
ᓒ)̵᭦ᬋ౲(ORᬩᓒ)޾᭦ᬋ୑౲(XORᬩᓒ)ࢥᐿ̶

᭦ᬋᶋ  ೰ጱฎਖ਼ 0 ݒ౮ 1҅1 ݒ౮ 0 ጱݍݐ඙֢
᭦ᬋӨ  ೰ጱฎ"ӷӻ᮷ฎ 1 ෸҅ᬩᓒᕮຎ಍ฎ 1ٌ҅՜ఘ٭ӥฎ 0"
᭦ᬋ౲  ೰ጱฎ"ᛗ੝ํӞොฎ 1 ෸҅ᬩᓒᕮຎԅ 1ٌ҅՜ఘ٭ӥᬩᓒᕮຎ᮷ฎ 0"
᭦ᬋ୑౲  ೰ጱฎ "ٌӾӞොฎ 1҅ݚӞොฎ 0෸ᬩᓒᕮຎ಍ฎ 1ٌ҅՜ఘ٭ӥฎ 0"

Ө౲ᶋ୑౲፥꧊ᤒ



ഩൎ᭦ᬋᬩᓒጱᑶᳪ҅੪ฎᥝ൷୒ԫᬰګහᤒᐏහ꧊ᬯӞӻమဩ̶य़ਹӧᥝ಩ԫᬰګහᤒᐏጱ꧊୮֢හ
꧊҅ଫᧆ಩ਙ፡౮ฎ ୏ىӤጱ ON/OFF ̶

ᦊᦩܴᖽᓒဩ  

౯ժమ஠᮷ํᬦ ܴᖽ ᥴܴᖽ ޾ ෈կጱᕪܲ҅୮෈կॡय़෸҅౯ժտֵአ෈կܴᖽ๶ᴳ֗෈կጱܛአ
ᑮᳵ̶ྲইஙמӤփ෈կጱᴴګฎ100 MB҅౯ᬯ᯾ํӻ෈կ४෫ဩӤփ҅֕ฎ౯ᥴܴਠ౮ݸጱ෈կӞ
ਧտੜԭ 100 MB҅ᮎԍ౯ጱ෈կ੪ݢզӤփԧ̶

ྌक़҅౯ժ಩ፘ๢ೌਠጱᆙᇆکਂכᦇᓒ๢Ӥጱ෸҅ײԞտֵአܴᖽᓒဩᬰᤈ෈կܴᖽ҅෈կܴᖽጱ໒
ୗӞᛱฎ JPEG ̶

ᮎԍՋԍฎܴᖽᓒဩޫҘܴᖽᓒဩ݈ฎெԍਧԎጱޫҘࣁᦊᦩᓒဩԏڹ౯ժᵱᥝضԧᥴӞӥ෈կฎই֜
ਂؙጱ

෈կਂؙ  
෈կฎਖ਼හഝਂؙࣁᏺፏᒵਂؙড়ՕጱӞᐿ୵ୗ̶ᑕଧ෈կӾ๋च๜ጱਂؙහഝ֖ܔฎ ਁᜓ ̶෈կጱ
य़ੜӧᓕฎ xxxKB̵xxxMBᒵ๶ᤒᐏ҅੪ฎࢩԅ෈կฎզਁᜓ B = Byte  ԅ֖ܔ๶ਂؙጱ̶

෈կ੪ฎਁᜓහഝጱᵞ̶ݳአ 1 ਁᜓҁ8 ֖҂ᤒᐏጱਁᜓහഝํ 256 ᐿ҅አԫᬰګᤒᐏጱᦾ੪ฎ 0000
0000 - 1111 1111 ̶ইຎ෈կӾਂؙጱහഝฎ෈ਁ҅ᮎԍᧆ෈կ੪ฎ෈๜෈կ̶ইຎฎࢶ୵҅ᮎԍᧆ෈
կ੪ฎ؟ࢶ෈կ̶ࣁձ֜ఘ٭ӥ҅෈կӾጱਁᜓහ᮷ฎ ᬳᖅਂؙ ጱ̶

෈կฎਁᜓහഝጱᵞ֛ݳ



ܴᖽᓒဩጱਧԎ  
ӤᶎՕᕨԧ෈կጱᵞٌ֛ݳਫ੪ฎӞञਁᜓහഝጱᵞ҅ݳᮎԍ౯ժ੪ݢզ๶ᕳܴᖽᓒဩӥӞӻਧԎ̶

ܴᖽᓒဩҁcompaction algorithm҂ ೰ጱ੪ฎහഝܴᖽጱᓒဩ҅Ԇᥝ۱ೡܴᖽ޾ᬮܻҁᥴܴᖽ҂ጱ
ӷӻྍṈ̶

ٌਫ੪ฎࣁӧදํܻݒ෈կં௔ጱڹ൉ӥ҅ᴳ֗෈կਁᜓᑮᳵܛ޾አᑮᳵጱӞᐿᓒဩ̶

໑ഝܴᖽᓒဩጱਧԎ҅౯ժݢਖ਼ٌړ౮ӧݶጱᔄࣳғ

ํഖ޾෫ഖ

෫ഖܴᖽғᚆड़ ෫०፥ࣈ ՗ܴᖽݸጱහഝ᯿຅҅ٵᏟࣈᬮܻܻতහഝ̶ݢአԭ੒හഝጱٵᏟ௔ᥝ࿢Ӹ
໒ጱ҅ݳ࣋ইݢಗᤈ෈կ޾ฦ᭗෈կጱܴᖽ̵ᏺፏጱܴᖽ҅Ԟݢአԭग़ড়֛හഝጱܴᖽ̶ᧆොဩጱܴᖽ
ྲ᫾ੜ̶ই૧ړᖫᎱ̵RLE̵HuffmanᖫᎱ̵LZWᖫᎱ̵ᓒ๞ᖫᎱ̶

ํഖܴᖽғํ०፥҅ ӧᚆਠٵقᏟࣈ ௩ܻ॔তහഝ҅᯿຅ጱහഝݝฎܻতහഝጱӞӻᬪ̶֒ݢአԭ੒හ
ഝጱٵᏟ௔ᥝ࿢ӧṛጱ҅ݳ࣋ইग़ড়֛හഝጱܴᖽ̶ᧆොဩጱܴᖽྲ᫾य̶़ֺইᶼၥᖫᎱ̵ᶪఽᖫᎱ̵
୵ܴᖽ̵ੜူܴᖽ̵JPEG/MPEG̶ړ

੒ᑍ௔

ইຎᖫᥴᎱᓒဩጱ॔๥௔޾ಅᵱ෸ᳵ૧ӧग़҅ڞԅ੒ᑍጱᖫᎱොဩ҅ग़හܴᖽᓒဩ᮷ฎ੒ᑍጱ̶֕Ԟํ
ӧ੒ᑍጱ҅ӞᛱฎᖫᎱᵙᘒᥴᎱ਻ฃ҅ই Huffman ᖫᎱړ޾୵ᖫᎱ̶֕አԭੂᎱ਍ጱᖫᎱොဩڞፘ
ᶋଉᵙ̶ڞฎᖫᎱ਻ฃ҅ᘒᥴᎱ҅ݍ

଄ᳵӨ଄ٖ

ݶᇿᒈਠ౮ጱᖫᎱොဩٖ҅؟ࢶӞ଄ࣁ଄ٖӨ଄ᳵጱᖫᎱොဩ҅଄ٖᖫᎱฎ೰ک෸አݶᥤ᷇ᖫᎱӾտࣁ
ᶉா؟ࢶጱᖫᎱ҅ই JPEGҔᘒ଄ᳵᖫᎱڞᵱᥝ݇ᆙݸڹ଄಍ᚆᬰᤈᖫᥴᎱ҅ଚࣁᖫᎱᬦᑕӾᘍᡤ੒଄
ԏᳵጱ෸ᳵٞ֟ጱܴᖽ҅ই MPEG̶

ਫ෸௔

୯୽̵ඎන޾ጱහਁ୯ᶪ࣋ᵱᥝਫ෸॒ቘ౲փᬌහഝҁইሿ҅ݳ࣋Զग़ড়֛ጱଫአํࣁ
MP3/RM/VCD/DVD̵ᥤ᷇/ᶪ᷇ᅩඎ̵ᗑᕶሿ࣋ፗඎ̵ݢᥤኪᦾ̵ᥤ᷇տᦓ҂҅ᖫᥴᎱӞᛱᥝ࿢୊෸
≤50 ms̶ᬯ੪ᵱᥝᓌܔ/ள᭛/ṛපጱᓒဩ޾ṛ᭛/॔๥ጱCPU/DSPᜮᇆ̶

ᕆ॒ቘړ

ํԶܴᖽᓒဩݢզݶ෸॒ቘӧړݶᬙሲ̵ӧݶփᬌ᭛ሲ̵ӧݶᨶᰁ࿜ଘጱग़ড়֛හഝ҅ইJPEG2000̵
MPEG-2/4̶

ᬯԶ༷ஷํԶು᨝҅Ԇᥝฎԅԧᦏय़ਹԧᥴӞӥܴᖽᓒဩጱړᔄ҅ӥᶎ౯ժ੪੒ٍ֛ጱپᐿଉአጱܴᖽ
ᓒဩ๶ړຉӞӥਙጱᇙᅩ޾սە

ᐿଉአܴᖽᓒဩጱቘᥴپ  

RLE ᓒဩጱ๢ګ  



ളӥ๶੪ᦏ౯ժྋୗ፡Ӟӥ෈կጱܴᖽ๢̶ګḒضᦏ౯ժ๶੤ᦶ੒ AAAAAABBCDDEEEEEF  ᬯ 17 ӻ܎
᥯ਁᒧጱ෈կҁ෈๜෈կ҂ᬰᤈܴᖽ̶ᡱᆐᬯԶ෈ਁဌํՋԍਫᴬ఺Ԏ҅֕ฎஉᭇݳአ๶ൈᬿ RLE  ጱ
ܴᖽ๢̶ګ

ኧԭ܎᥯ਁᒧҁٌਫ੪ฎ᝕෈ਁᒧ҂ฎ֢ԅ 1 ӻਁᜓࣁਂכ෈կӾጱ҅ಅզӤᬿጱ෈կጱय़ੜ੪ฎ 17
ਁᜓ̶ইࢶ

ᮎԍ҅ই֜಍ᚆܴᖽᧆ෈կޫҘय़ਹӧঘԞᘍᡤӞӥ҅ݝᥝฎᚆड़ֵ෈կੜԭ 17 ਁᜓ҅౯ժݢզֵአ
ձܴ֜ᖽᓒဩ̶

๋ดᘒฃᥠጱӞᐿܴᖽොୗ౯ᥧ஑֦૪ᕪమکԧ҅੪ฎ಩ፘݶጱਁᒧ ݄᯿۸ ҅Ԟ੪ฎ ਁᒧ * ᯿ེ॔
හ  ጱොୗᬰᤈܴᖽ̶ಅզӤᶎ෈կܴᖽݸ੪տݒ౮ӥᶎᬯ໏



෈կᔄࣳ ܴᖽڹ෈կय़ੜ ܴᖽݸ෈կय़ੜ ܴᖽྲሲ

෈๜෈կ 14862ਁᜓ 29065ਁᜓ 199%

෈կ؟ࢶ 96062ਁᜓ 38328ਁᜓ 40%

EXE෈կ 24576ਁᜓ 15198ਁᜓ 62%

෈կܴᖽݸጱ෈կय़ੜ

՗ࢶӾ౯ժݢզ፡҅ڊAAAAAABBCDDEEEEEF  ጱ17ӻਁᒧ౮ۑᤩܴᖽ౮ԧ A6B2C1D2E5F1  ጱ12
ӻਁᒧ҅Ԟ੪ฎ 12 / 17 = 70%ܴ҅ᖽྲԅ 70%ܴ҅ᖽ౮ۑԧ̶

ᬯ໏҅಩෈կٖ਻አ හഝ * ᯿ེ॔හ؟  ጱ୵ୗ๶ᤒᐏጱܴᖽොဩ౮ԅ RLE(Run Length
Encoding, ᤈᑕᳩଶᖫᎱ)  ᓒဩ̶RLE ᓒဩฎӞᐿஉঅጱܴᖽොဩ҅ᕪଉአԭܴᖽփ፥ጱ؟ࢶᒵ̶ࢩ
ԅ؟ࢶ෈կጱ๜ᨶԞฎਁᜓහഝጱᵞ֛҅ݳಅզݢզአ RLE ᓒဩᬰᤈܴᖽ

RLE ᓒဩጱᗌᅩ  

RLE ጱܴᖽ๢ྲګ᫾ᓌ҅ܔಅզ RLE ᓒဩጱᑕଧԞྲ᫾਻ฃᖫٟ҅ಅզֵአ RLE ጱᬯᐿොୗๅᚆᦏ֦
֛տܴکᖽ௏మ҅֕ฎ RLE ݝᰒ੒ᇙਧଧڜጱහഝᓕአ҅ӥᶎฎ RLE ᓒဩܴᖽ࿤௛

᭗ᬦӤᤒݢզ፡ֵ҅ڊአ RLE ੒෈๜෈կᬰᤈܴᖽݸጱහഝӧ֕ဌํٺੜݍᘒीय़ԧѺپԒฎܴᖽڹ
ጱӷ׭Ѻࢩԅ෈๜ਁᒧᐿᬳᖅጱਁᒧଚӧग़ᥠ̶

੪؟Ӥᶎ౯ժറᦎጱᬯ໏҅RLE ᓒဩݝᰒ੒ ᬳᖅ ጱਁᜓଧܴڜᖽපຎྲ᫾অ҅؃ইํӞᬳԀӧፘݶጱ
ਁᒧᧆெԍܴᖽޫҘྲই᧔ ABCDEFGHIJKLMNOPQRSTUVWXYZ ҅26ӻ᝕෈ਁྮಅܛᑮᳵଫᧆฎ 26 ӻਁ
ᜓ҅౯ժአ RLE ܴᖽᓒဩܴᖽݸጱᕮຎԅ
A1B1C1D1E1F1G1H1I1J1K1L1M1N1O1P1Q1R1S1T1U1V1W1X1Y1Z1  ҅ಅܛአ 52 ӻਁᜓܴ҅ᖽਠ౮ݸ



ጱ਻ᰁဌํٺ੝ݍᘒीय़ԧѺᬯดᆐӧฎ౯ժమᥝጱᕮຎ҅ಅզᬯᐿఘ٭ӥ੪ӧᚆֵٚአ RLE ᬰᤈܴ
ᖽ̶

ឭਫ਼ේᖫᎱ޾ᓒဩ่ॢߢ  
ӥᶎ౯ժ๶Օᕨݚक़Ӟᐿܴᖽᓒဩ่҅ॢߢܨᓒဩ̶ࣁԧᥴ่ॢߢᓒဩԏ֦҅ڹ஠ᶳᛣ୒ ᥯᝕෈හਁ܎

ጱ1ӻਁᒧฎ1ӻਁᜓ(8֖)ጱහഝ ̶ӥᶎ౯ժ੪๶ᦊᦩӞӥ่ॢߢᓒဩጱच๜௏మ̶

෈๜෈կฎኧӧݶᔄࣳጱਁᒧᕟݳᘒ౮ጱ҅ᘒӬӧਁݶᒧڊሿጱེහԞฎӧӞ໏ጱ̶ֺই҅ࣁ຤ӻ෈๜
෈կӾ҅A ڊሿԧ 100ེૢ҅ݦQՐՐአکԧ 3 ེ҅ᔄ֒ᬯ໏ጱఘ٭உଉᥠ̶่ॢߢᓒဩጱىᲫ੪ࣁԭ
ग़ེڊሿጱහഝአੜԭ 8 ֖ጱਁᜓහᤒᐏ҅ӧଉአጱහഝݢڞզֵአ᩻ᬦ 8 ֖ጱਁᜓහᤒᐏ̶A ޾ Q
᮷አ 8 ֖๶ᤒᐏ෸ܻ҅෈կጱय़ੜ੪ฎ 100ེ * 8 ֖ + 3ེ * 8 ֖ = 824֖҅؃ᦡ A አ 2 ֖҅Q አ 10
֖๶ᤒᐏ੪ฎ 2 * 100 + 3 * 10 = 230 ̶֖

ӧᬦᥝဳ఺Ӟᅩ๋҅ᕣᏺፏጱਂؙ᮷ฎզ8֖ԅӞӻਁᜓ๶ਂכ෈կጱ̶

ᅩݰض౯ժڹԧᥴԏفႮࣁᓒဩྲ᫾॔๥่҅ॢߢ ኝߝ ҅ԧᥴӞӥ ឭਫ਼ේᖫᎱ ֦҅Ӟਧ፡ᬦᗦۂ౲
ᘏ౴ԩᇆጱኪ୽҅ࣁ౴ԩӾጱ᭗מᕪଉ᯻አឭਫ਼ේᖫᎱ๶փ᭓מ௳ֺ҅ইӥᶎ

ളӥ๶౯ժ๶ᦖᥴӞӥឭਫ਼ේᖫᎱ҅ӥᶎฎឭਫ਼ේᖫᎱጱ ᐏֺ ҅य़ਹ಩ 1 ፡֢ฎᎨᅩ(࡮)҅಩ 11 ፡֢
ฎᳩᅩ(ࡗ)̶ݢܨ

mr.l



ឭਫ਼ේᖫᎱӞᛱ಩෈๜Ӿڊሿ๋ṛ᷇ሲጱਁᒧአ ᎨᖫᎱ  ๶ᤒᐏ̶ইᤒಅᐏ҅؃ইᤒᐏᎨᅩጱ֖ฎ 1҅
ᤒᐏᳩᅩጱ֖ฎ 11 ጱᦾ҅ᮎԍ Eҁ࡮҂ᬯӞහഝጱਁᒧ੪ݢզአ 1 ๶ᤒᐏ҅Cҁᄆᒼᄆᒼ҂੪ݢզአ
9 ֖ጱ 110101101 ๶ᤒᐏ̶ࣁਫᴬጱឭਫ਼ේᖫᎱӾ҅ইຎᎨᅩጱᳩଶฎ 1 ҅ᳩᅩጱᳩଶ੪ฎ 3҅Ꭸᅩ
ᳩᅩጱᳵᵍ੪ฎ1̶ᬯ᯾ጱᳩଶ೰ጱ੪ฎ्ᶪጱᳩଶ̶ྲই౯ժమአӤᶎጱ AAAAAABBCDDEEEEEF޾
ֺৼ๶አឭਫ਼ේᖫᎱ᯿ٟ҅ࣁឭਫ਼ේ่ᖫᎱӾ҅ݱӻਁᒧԏᳵᵱᥝفےᤒᐏ෸ᳵᳵᵍጱᒧ̶ݩᬯ᯾౯ժ
አ 00 ےզ̶ړ܄

ಅզ҅AAAAAABBCDDEEEEEF ᬯӻ෈๜੪ݒԅԧ A * 6 ེ + B * 2ེ + C * 1ེ + D * 2ེ + E * 5ེ +
F * 1ེ + ਁᒧᳵᵍ * 16 = 4 ֖ * 6ེ + 8 ֖ * 2ེ + 9 ֖ * 1 ེ + 6֖ * 2ེ + 1֖ * 5ེ + 8 ֖ * 1ེ +
2֖ * 16ེ = 106֖ = 14ਁᜓ̶

ಅզֵአឭਫ਼ේኪᎱጱܴᖽྲԅ 14 / 17 = 82%̶පሲଚӧॡᑱ̶ڊ

አԫ݉໅ਫሿ่ॢߢᓒဩ  
ᒧጱᖫᎱහഝᳩଶጱ̶ਁݱሿ᷇ሲ๶٬ਧᤒᐏڊᒧጱਁݱឭਫ਼ේᖫᎱฎ໑ഝ෭ଉ෈๜Ӿ҅ک಍૪ᕪ൉ڟ
ӧᬦ҅ࣁᧆᖫᎱ֛ᔮӾ҅੒ AAAAAABBCDDEEEEEF ᬯᐿ෈๜๶᧔ଚӧฎපሲ๋ṛጱ̶

ӥᶎ౯ժ๶፡Ӟӥ่ॢߢᓒဩ̶่ॢߢᓒဩฎ೰҅ԅܴݱᖽ੒᨝෈կڦړ຅᭜๋֯ጱᖫᎱ֛ᔮ҅ଚզᧆ
ᖫᎱ֛ᔮԅचᏐ๶ᬰᤈܴᖽ̶ࢩྌ҅አՋԍ໏ጱᖫᎱҁ่ॢߢᖫᎱ҂੒හഝᬰᤈ҅ۆړ੪ᥝኧݱӻ෈կ
ᘒਧ̶አ่ॢߢᓒဩܴᖽᬦጱ෈կӾ҅ਂؙ፳่ॢߢᖫᎱܴ޾௳מᖽᬦጱහഝ̶

mr.l



ਁᒧ ሿ᷇ሲڊ ᖫᎱҁොໜ҂ ֖හ

A 6 0 1

E 5 1 1

B 2 10 2

D 2 11 2

C 1 100 3

F 1 101 3

ളӥ๶҅౯ժࣁ੒ AAAAAABBCDDEEEEEF Ӿጱ A - F ᬯԶਁᒧ҅ೲᆙ ሿ᷇ሲṛጱਁᒧአੱᰁ੝ጱ֖ڊ

හᖫᎱ๶ᤒᐏ ᬯӞܻڞᬰᤈෆቘ̶ೲᆙڊሿ᷇ሲ՗ṛ֗کጱᶲଧෆቘ҅ݸᕮຎইӥ҅ݶ෸ԞڊڜԧᖫᎱ
ොໜ̶

՗๋୏তጱ 1҅ے᭑Ⴙीࣁጱහഝ֖හԞ௳מሿ᷇ሲጱᴳ֗҅ਁᒧᖫᎱڊӤᤒጱᖫᎱොໜӾ҅ᵋ፳ࣁ
̵֖2ׁེ֖ी3̶֖کےӧᬦᬯӻᖫᎱ֛ᔮฎਂࣁᳯ᷌ጱ֦҅ӧᎣ᭲100ᬯӻ3֖ጱᖫᎱ҅ਙጱ఺௏ฎአ
1̵0̵0ᬯӣӻᖫᎱ๶ᤒᐏ E̵A̵A ޫҘᬮฎአ10̵0๶ᤒᐏ B̵A ޫҘᬮฎአ100๶ᤒᐏ C ޫ̶

ᘒ่ॢߢࣁᓒဩӾ҅᭗ᬦ่ॢߢۗ׵໅ጱ຅᭜ᖫᎱ֛ᔮ҅ࣁֵܨӧֵአਁᒧړ܄ᒧݩጱఘ٭ӥ҅Ԟݢզ
຅ୌᚆड़กᏟᬰᤈړ܄ጱᖫᎱ֛ᔮ̶ӧᬦ่ॢߢ໅ጱᓒဩᥝྲ᫾॔๥҅ӥᶎฎӞӻ่ॢߢ໅ጱ຅᭜ᬦ
ᑕ̶



෈կᔄࣳ ܴᖽڹ ܴᖽݸ ܴᖽྲሲ

෈๜෈կ 14862ਁᜓ 4119ਁᜓ 28%

෈կ؟ࢶ 96062ਁᜓ 9456ਁᜓ 10%

EXE෈կ 24576ਁᜓ 4652ਁᜓ 19%

ᛔᆐኴ໅ጱ՗໑୏তኞݨጱ҅ᘒ่ॢߢ໅ڞฎݨኞຏ

ᖽྲሲܴ܋໅ᚆड़൉่ॢߢ  

ֵአ่ॢߢ໅ԏڊ҅ݸሿ᷇ሲ᩼ṛጱහഝಅܛአጱ֖හ᩼੝҅ᬯԞฎ่ॢߢ໅ጱ໐ஞ௏మ̶᭗ᬦӤࢶጱ
ྍṈԫݢզ፡҅ڊຏ๵ᬳളහഝ෸҅౯ժฎ՗ڊሿ᷇ሲ᫾֗ጱහഝ୏তጱ̶ᬯ੪఺ޱ፳ڊሿ᷇ሲ֗ጱහ
ഝکᬡ໑᮱ጱຏ๵Ԟ᩼ग̶़ᘒຏ๵᩼ग़ڞ఺ޱ፳ᖫᎱጱ֖හᵋԏी̶ے

ളӥ๶౯ժ๶፡Ӟӥ่ॢߢ໅ጱܴᖽྲሲ҅አӤࢶ஑کጱහഝᤒᐏ AAAAAABBCDDEEEEEF ԅ
000000000000 100100 110 101101 0101010101 111҅40֖ = 5 ਁᜓ̶ܴᖽڹጱහഝฎ 17 ਁᜓܴ҅
ᖽݸጱහഝᒌᆐᬡکԧచՈጱ5 ਁᜓ҅Ԟ੪ฎܴᖽྲሲ = 5 / 17 = 29% ইྌṛጱܴᖽሲ҅ᓌፗฎॡచ
ᜌԧ̶

य़ਹݢզ݇ᘍӞӥ҅෫ᦞߺᐿᔄࣳጱහഝ҅᮷ݢզአ่ॢߢ໅֢ԅܴᖽᓒဩ

ᭋܴᖽݢᶋ޾ᭋܴᖽݢ  



ܦ಑̵࢏ดᐏکڊහഝᬌ؟ࢶ෈կጱֵአፓጱ᭗ଉฎ಩؟ࢶ෈կጱහഝ୵ୗ̶؟ࢶ౯ժ๶፡Ӟӥ҅ݸ๋
๢ᒵᦡ॓Ӥ̶ଉአጱ؟ࢶ໒ୗํ : BMP ̵ JPEG ̵ TIFF ̵ GIF  ໒ୗᒵ̶

BMP ғ ฎֵአ Windows ᛔଃጱኮᒟ๶؉౮ጱӞᐿ؟ࢶ୵ୗ
JPEGғฎහᎱፘ๢ᒵଉአጱӞᐿ؟ࢶහഝ୵ୗ
TIFF: ฎӞᐿ᭗ᬦࣁ෈կӾ۱ތ"ຽᓋ"੪ᚆड़ள᭛ดᐏڊහഝ௔ᨶጱ؟ࢶ୵ୗ
GIFғ ฎኧᗦࢵ୏ݎጱӞᐿහഝ୵ୗ҅ᥝ࿢ᜋහӧ᩻ᬦ 256ӻ

ӥଚӧᥝ࿢හഝᵱᥝ٭ग़හఘࣁ෈կ؟ࢶԅࢩᓒဩ่҅ॢߢ޾ᶎՕᕨጱ RLE ᓒဩڹզֵአݢ෈կ؟ࢶ
ᬮܻܴ޾کᖽԏڹӞൾӞ໏ጱᇫா҅꧋ᦜӶ०Ӟ᮱ړහഝ̶౯ժ಩ᚆᬮܻܴکᖽڹᇫாጱܴᖽᑍԅ ݢ
ᭋܴᖽ ҅෫ဩᬮܻܴکᖽڹᇫாጱܴᖽᑍԅ ᶋݢᭋܴᖽ  ̶

Ӟᛱ๶᧔҅JPEG໒ୗጱ෈կฎᶋݢᭋܴᖽ҅ࢩྌᬮܻํݸ᮱מ؟ࢶړ௳ྲ᫾ཛྷᔡ̶GIF ฎݢᭋܴᖽ

౯ժय़ਹᎣ᭲҅ᦇᓒ๢ጱԲय़चᏐ᮱կฎ ਂؙ࢏ ̵ ഴ࢏ګ ̵ ᬩᓒ࢏ ̵ ᬌ޾فᬌڊᦡ॓ ٌ҅Ӿ՗ਂ
ԅړ࢏զ಩ਂؙݢᚆጱ᥯ଶ๶፡҅ۑؙ ٖਂ ᏺፏ ޾ ٖ҅ਂ౯ժӤᶎ૪ᕪՕᕨᬦԧ҅ᮎԍӥᶎ౯ժ๶
ՕᕨӞӥᏺፏզٖ݊ਂ޾ᏺፏጱىᔮ̶

ᦊᦩᏺፏ  

Ḓ҅ضᏺፏਂٖ޾᮷ٍํਂؙۑᚆ҅ਙժ᮷ฎਂؙᦡ̶॓ࣁڦ܄ԭٖ҅ਂฎ᭗ᬦ ኪၞ  ๶ਫሿਂؙҔᏺ
ፏڞฎ᭗ᬦ ᏺᦕ୯ದ๞ ๶ਫሿਂ̶ؙٖਂฎӞᐿṛ᭛҅᭜؃෼ᩃጱਂؙᦡ॓Ҕᘒᏺፏڞฎ᭛ଶ᫾ౌ̵
᭜؃֗ୀጱਂؙᦡ॓Ҕኪᚏෙኪਂٖ҅ݸӾጱහഝտӶ०҅ᘒᏺፏӾጱහഝݢզᳩԋכኸ̶ٖਂฎં
ԭ ٖ᮱ਂؙᦡ॓ ҅Ꮭፏฎંԭ क़᮱ਂؙᦡ॓ ̶Ӟᛱࣁ౯ժጱᦇᓒ๢Ӿ҅ᏺፏਂٖ޾ฎፘ԰ᯈ֢ݶوݳ
ӱጱ̶

Ӟᛱٖਂ೰ጱ੪ฎԆਂҁᨮᨱਂؙCPUӾᬩᤈጱᑕଧ޾හഝ҂Ҕ෱᩸ጱᏺፏ೰ጱฎ᫫ᏺፏҁsoft disk҅
ᓌᑍ᫫ፏ҂҅੪ฎӥᶎᬯӻ



෱๗ጱᏺፏ --- ᫫ፏ

ҁ2000ଙጱ෸ײ౯้ᕪ౯দদਹ๋෱ጱᦇᓒ๢Ӿᥠکᬦᬯӻ҅୮෸ᬮӧᎣ᭲ᬯฎ҅ࠨሿࣁᎣ᭲ԧ̶҂

ইՔଉአጱᏺፏฎᏝᏺፏҁhard disk҅ᓌᑍᏝፏ҂҅੪ฎӥᶎᬯӻ
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ሿᴤྦྷጱᏺፏ --- Ꮭፏ

ᑕଧӧ᧛ਂٖف੪෫ဩᬩᤈ  
ᦡ॓Ӿ҅᭗ᬦֵአؙਂࣁਂכฎெ໏ጱ҅౯ժጱᑕଧᤩګᬮᵱᥝԧᥴӞӥٖਂጱᬩᤈ๢҅ڹԧᥴᏺፏࣁ
CPU ᧛ف๶ਫሿᑕଧ೰եጱಗᤈ̶ᬯᐿ๢ګᑍԅ ਂؙᑕଧොୗ ҅ሿࣁ፡๶ᬯᐿොୗฎቘಅ୮ᆐጱ҅֕
ᦇᓒ๢ጱ૲ᕚ๶᧛ٟ೰եጱ̶ݒᑕଧጱᬩᤈ᮷ฎ᭗ᬦදڹզࣁ

ᦇᓒ๢๋Ԇᥝጱਂؙ᮱կฎٖਂ޾ᏺፏ̶ᏺፏӾਂؙጱᑕଧ஠ᶳے᫹ਂٖکӾ಍ᚆᬩᤈ҅ࣁᏺፏӾਂכ
ጱᑕଧฎ෫ဩፗളᬩᤈጱ҅ᬯฎࢩԅᨮᨱᥴຉ޾ᬩᤈᑕଧٖ਻ጱ CPU ฎᵱᥝ᭗ᬦᑕଧᦇහ࢏๶೰ਧٖ
ᑕଧ೰եጱ̶ڊ՗ᘒ᧛࣎ࣈਂ

mr.l



ᑕଧᬩᤈᐏ఺ࢶ

ᏺፏ຅կ  

ᏺፏᖨਂ  
౯ժӤᶎ൉҅کᏺፏஃஃਂٖ޾ฎ԰وڥኞጱىᔮ҅ፘ԰ஂ֢҅ܐྌ೮ํᜉঅጱى֢ݳᔮ̶ྯེٖਂ᮷
ᵱᥝ՗ᏺፏӾ᧛ݐහഝ҅஠ᆐտ᧛کፘݶጱٖ਻҅ಅզӞਧտํӞӻ᥯ᜋᨮᨱਂؙ౯ժᕪଉᵱᥝ᧛کጱ
ٖ਻̶ ౯ժय़ਹ؉᫫կጱ෸ײᕪଉտአک ᖨਂದ๞ ҅ᮎԍᏝկ੶ᶎԞӧֺक़҅ᏺፏԞํᖨਂ҅ᏺፏጱ
ᖨਂݞ؉ ᏺፏᖨਂ ̶

ᏺፏᖨਂ೰ጱฎ಩՗ᏺፏӾ᧛ڊጱහഝਂؙਂٖکጱොୗ҅ᬯ໏Ӟ๶҅୮ളӥ๶ᵱᥝ᧛ݐፘݶጱٖ਻
෸҅੪ӧտٚ᭗ᬦਫᴬጱᏺፏ҅ᘒฎ᭗ᬦᏺፏᖨਂ๶᧛̶ݐ຤Ӟᐿದ๞౲ᘏ໛ຝጱڊሿ۠஠ᥝᥴ٬຤ᐿ
ᳯ᷌ጱ҅ᮎԍᏺፏᖨਂ੪य़य़ද࠺ԧᏺፏᦢᳯጱ᭛ଶ̶



ֵአᏺፏᖨਂ᧛ݐහഝ

Windows ඙֢ᔮᕹ൉׀ԧᏺፏᖨਂದ๞҅ӧᬦ҅੒ԭय़᮱ړአಁ๶᧔ฎఽݑӧکᏺፏᖨਂጱ҅ଚӬᵋ
፳ᦇᓒ๢ጱᄍᬰ҅੒Ꮭፏጱᦢᳯ᭛ଶԞࣁӧෙᄍᬰ҅ਫᴬӤᏺፏᖨਂک Windows 95/98 ੪૪ᕪӧெԍ
ֵአԧ̶

಩֗᭛ᦡ॓ጱහഝࣁਂכṛ᭛ᦡ॓Ӿ҅ᵱᥝ෸ݢզፗളਖ਼ٌ՗ṛ᭛ᦡ॓Ӿ᧛҅ڊᬯᐿᖨਂොୗࣁwebӾ
ଫአྲ᫾ଠာ҅web ၨᥦ࢏ฎ᭗ᬦᗑᕶ๶឴ݐᬱᑕ web ๐࢏ۓጱහഝଚਖ਼ٌดᐏڊ๶̶ࢩྌ҅ࣁ᧛ݐ
᫾य़ጱࢶᇆጱ෸҅ײտᘙᩇӧ੝෸ᳵ҅ᬯ෸ web ၨᥦݢ࢏զ಩឴ݐጱහഝࣁਂכᏺፏӾ҅ᆐݸ໑ഝᵱ
ᥝดᐏහഝེ҅ٚ᧛ݐጱ෸ײ੪ӧአ᯿ෛے᫹ԧ̶

ᡦ೙ٖਂ  
ᡦ೙ٖਂ ฎٖਂ޾ᏺፏԻ԰ጱᒫԫӻড়Օ̶ᡦ೙ٖਂฎ೰಩ᏺፏጱӞ᮱֢ړԅ ؃మٖਂ ๶ֵአ̶ᬯӨ
ᏺፏᖨਂฎ؃మጱᏺፏҁਫᴬӤฎٖਂ҂ፘ੒҅ᡦ೙ٖਂฎ؃మጱٖਂҁਫᴬӤฎᏺፏ҂̶

ᡦ೙ٖਂฎᦇᓒ๢ᔮᕹٖਂᓕቘጱӞᐿದ๞̶ਙֵ஑ଫአᑕଧᦊԅਙ೜ํ ᬳᖅݢአ ጱٖਂҁӞӻਠෆ
ጱ࣎ࣈᑮᳵ҂҅֕ฎਫᴬӤ҅ਙ᭗ଉᤩۆړ౮ग़ӻᇔቘᏦᇆ҅ᬮํ᮱ࣁؙਂړक़᮱ᏺፏᓕቘ࢏Ӥ҅஠ᥝ
෸ᬰᤈහഝԻഘ̶

ᦇᓒ๢Ӿጱᑕଧ᮷ᥝ᭗ᬦٖਂ๶ᬩᤈ҅ইຎᑕଧܛአٖਂஉय़҅੪տਖ਼ٖਂᑮᳵၾᘙ྘ੱ̶ԅԧᥴ٬ᬯ
ӻᳯ᷌҅WINDOWS ඙֢ᔮᕹᬩአԧᡦ೙ٖਂದ๞҅᭗ᬦ೭ڊӞ᮱ړᏝፏ๶୮֢ٖਂֵአ҅๶כᦤᑕଧ
ᘙੱٖਂՖᆐํݢզਂؙጱᑮᳵ̶ᡦ೙ٖਂࣁᏝፏӤጱਂࣁ୵ୗ੪ฎ PAGEFILE.SYS  ᬯӻᶭᶎ෈կ̶

᭗ᬦۗ׵ᡦ೙ٖਂ҅ਂٖࣁӧ᪃෸Ֆᆐݢզᬩᤈᑕଧ̶ֺই҅5 ۃݝࣁMB ٖਂᑮᳵጱఘ٭ӥՖᆐݢզ
ᬩᤈ 10MB ጱᑕଧ̶ኧԭ CPU ݝᚆಗᤈے᫹ਂٖکӾጱᑕଧ҅ࢩྌ҅ᡦ೙ٖਂጱᑮᳵ੪ᵱᥝਂٖ޾Ӿ
ጱᑮᳵᬰᤈ ᗝഘҁswap҂ ҅ᆐݸᬩᤈᑕଧ̶

ᡦ೙ٖਂӨٖਂጱԻഘොୗ  

ᦏ CPU ᖀᖅಗᤈᑕଧ҅ᮎԍ؉ᗝഘጱොୗݢ਻؉ᗝഘ಍ٖړӾጱ᮱ਂٖ޾ᡦ೙ٖਂᵱᥝک಍౯ժ൉ڟ
ฎெ໏ጱޫҘ݈ړԅپߺᐿොୗޫҘ



ᡦ೙ٖਂጱොဩํ ᶭୗړ ୗྦྷړ ޾   ӷᐿ̶Windows ᯻አጱฎړᶭୗ̶ᧆොୗฎ೰ࣁӧᘍᡤᑕଧ຅
᭜ጱఘ٭ӥ҅಩ᬩᤈጱᑕଧೲᆙӞਧय़ੜጱᶭᬰᤈ҅ۆړଚզ ᶭ ԅ֖ܔᬰᤈᗝഘ̶ړࣁᶭୗӾ҅౯ժ
಩ᏺፏጱٖ਻᧛ਂٖکӾᑍԅ Page In ҅಩ٖਂጱٖ਻ٟفᏺፏᑍԅ Page Out ̶Windows ᦇᓒ๢
ጱᶭय़ੜԅ 4KB ҅Ԟ੪ฎ᧔҅ᵱᥝ಩ଫአᑕଧೲᆙ 4KB ጱᶭ๶ᬰᤈ҅ړڔզᶭҁpage҂ԅ֖ܔනکᏺ
ፏӾ҅ᆐݸᬰᤈᗝഘ̶

ᑕଧጱ Page In ޾ Page Out

ԅԧਫሿٖਂۑᚆ҅Windows ࣁᏺፏӤ൉׀ԧᡦ೙ٖਂֵአጱ෈կҁpage file҅ᶭ෈կ҂̶ᧆ෈կኧ
Windows ኞ౮޾ᓕቘ҅෈կጱय़ੜ޾ᡦ೙ٖਂय़ੜፘ҅ݶ᭗ଉय़ੜฎٖਂጱ 1 - 2 ̶׭

ᜓᕅٖਂ  

Windows ฎզࢶ୵ኴᶎԅचᏐጱ඙֢ᔮᕹ̶ਙጱڹ᫝ฎ MS-DOC 128kb ጱٖਂ ࣁզݢጱᇇ๜ڡ๋҅
Ӥᬩᤈᑕଧ҅֕ฎሿࣁమᥝ Windows ᬩᤈၞ኱ጱᜰᛗ੝ᥝᵱᥝ 512MB ጱٖਂ҅֕᭗ଉஃஃฎӧड़
ጱ̶

Ԟᦜᦜग़Ոᦊԅݢզֵአᡦ೙ٖਂ๶ᥴ٬ٖਂӧ᪃ጱఘ҅٭ᘒᡦ೙ٖਂᏟਫᚆड़ਂٖࣁӧ᪃ጱ෸ײ൉׀
ᤑ꧌҅֕ฎֵአᡦ೙ٖਂጱ Page In ޾ Page Out ᭗ଉ֎ᵋ፳֗᭛ጱᏺፏᦢᳯ҅ᬯฎӞᐿ஑ӧؑ०ጱᤒ
ሿ̶ಅզᡦ೙ٖਂ෫ဩ՗໑๜Ӥᥴ٬ٖਂӧ᪃ጱఘ̶٭

ԅԧ՗໑๜Ӥᥴ٬ٖਂӧ᪃ጱఘ҅٭ᥝԍฎीਂٖےጱ਻ᰁ҅ਂٖے๵Ҕᥝԍฎս۸ଫአᑕଧֵٌ҅ੱ
̶٭ᒫԫᐿఘဳىݝጱᱷৼ҅ಅզ౯ժᤢݗੜ̶ᒫӞᐿୌᦓஃஃᵱᥝᤍᰁݒᚆݢ

ဳ఺ғզӥጱᓤଏտၿ݊ک C ᧍᥺ጱՕᕨ҅ฎྯӻᑕଧާҁӧᴴ᧍᥺҂᮷ᵱᥝᎣ᭲޾ԧᥴጱᎣ
ᦩ̶

᭗ᬦ DLL ෈կਫሿڍහํو  
DLLҁDynamic Link Library҂ ෈կ҅ฎӞᐿ ۖா᱾ളପ  ෈կ҅ᶶݷ௏Ԏ҅ฎࣁᑕଧᬩᤈ෸ݢզ
ۖாے᫹ Libraryҁڍහ޾හഝጱᵞݳ҂ ጱ෈կ̶ྌक़҅ग़ӻଫአݢզݶํوӞӻ DLL ෈կ̶ᘒ᭗ᬦ
ᕅٖਂጱපຎ̶ᜓکզᬡݢڞӞӻ DLL ෈կํو



ֺই҅؃ᦡ౯ժᖫٟԧӞӻٍํ຤Զ॒ቘۑᚆጱڍහ MyFunc() ̶ଫአ A ޾ ଫአ B ᮷ᵱᥝአکᬯӻ
෸ᬩᤈӷӻଫݶݸᛔጱଫአᑕଧӾٖᗝ MyFunc()ҁᬯӻᑍԅStatic Link҅ᶉா᱾ള҂ݱࣁݸහ҅ᆐڍ
አٖ҅ਂӾ੪ਂࣁԧݶӞӻڍහጱӷӻᑕଧ҅ᬯտ᭜౮ᩒრၵᩇ̶

ᶉா᱾ള੕ᛘٖਂڥአሲӥᴳ

ԅԧදݒᬯӞᅩֵ҅አ DLL ෈կᘒӧฎଫአᑕଧጱಗᤈ෈կҁEXE෈կ҂̶ࢩԅݶӞӻ DLL ෈կٖ਻
Ӟӻํݝහ MyFuncҁ҂ጱᑕଧ੪ڍࣁྌٖਂӾਂࢩ҅ํوզᤩग़ӻଫአݢᬩᤈ෸ࣁ

ֵአۖா᱾ളDDLදֵਂٖ࠺አ

Windows ඙֢ᔮᕹٌਫ੪ฎ෫හӻ DLL ෈կጱᵞํ̶֛ݳԶଫአࣁਞᤰ෸҅DLL෈կԞտᤩ̶᭄ےଫ
አᑕଧ᭗ᬦᬯԶ DLL ෈կ๶ᬩᤈ҅෬ݢզᜓᕅٖਂ҅Ԟݢզࣁӧ܋ᕆ EXE ෈կጱఘ٭ӥ҅᭗ᬦ܋ᕆ
DLL ෈կ੪ݢզਠ౮ๅෛ̶

᭗ᬦ᧣አ _stdcall ๶ٺ੝ᑕଧ෈կጱय़ੜ  
᭗ᬦ᧣አ _stdcall  ๶ٺੜᑕଧ෈կጱොဩ҅ฎአ C ᧍᥺ᖫٟଫአ෸ݢզڥአጱṛᕆದૣ̶౯ժ๶ᦊ
ᦩӞӥՋԍฎ _stdcall̶



_stdcall ฎ standard call(ຽٵ᧣አ) ጱᖽ̶ٟWindows ൉׀ጱ DLL ෈կٖጱڍහ҅च๜Ӥ᮷ฎ᭗
ᬦ _stdcall ᧣አොୗ๶ਠ౮ጱ҅ᬯԆᥝฎԅԧᜓᕅٖਂ̶ݚӞොᶎ҅አ C ᧍᥺ᖫٟጱᑕଧἕᦊ᮷ӧฎ
_stdcall ̶C ᧍᥺ᇙํጱ᧣አොୗᑍԅ C ᧣አ ̶C ᧍᥺ἕᦊӧֵአ _stdcall ጱܻࢩฎࢩԅ C ᧍᥺ಅ
੒ଫጱڍහփ݇فහฎݒݢጱ҅ڍํݝහ᧣አො಍ᚆᎣ᭲کବํग़੝ӻ݇හ҅ࣁᬯᐿఘ٭ӥ҅຾ጱႴቘ
֢ӱ׎෫ဩᬰᤈ̶ӧᬦ҅ࣁ C ᧍᥺Ӿ҅ইຎڍහጱ݇හ޾හᰁࢴਧጱᦾ҅೰ਧ _stdcall ฎဌํձ֜ᳯ
᷌ጱ̶

C ᧍᥺޾ Java ๋Ԇᥝጱڦ܄ԏӞࣁԭ C ᧍᥺ᵱᥝՈԅഴګ᯽නٖਂᑮᳵ

C ᧍᥺Ӿ҅ࣁ᧣አڍහ҅ݸᵱᥝՈԅಗᤈ຾Ⴔቘ೰ե̶಩ӧᵱᥝጱහഝ՗ളත޾փ᭓ڍහጱ݇හ෸ֵአ
ጱٖਂӤጱ຾܄ऒӾႴቘ݄ڊጱ඙֢ݞ؉ ຾Ⴔቘ॒ቘ ̶

ֺইইӥդᎱ

դᎱӾ҅՗ main Ԇڍහ᧣አک MyFunc() ොဩ҅ೲᆙἕᦊጱᦡਧ҅຾ጱႴቘ॒ቘտᴫࣁے main Ԇڍ
හᬯӞො̶ݶࣁӞӻᑕଧӾ҅ํݢᚆտग़ེ᧣አ҅੕ᛘ MyFunc() տᬰᤈग़ེႴቘ҅ᬯ੪տ᭜౮ٖਂጱ
ၵᩇ̶

࿤ᖫԏݸጱդᎱইӥ

C ᧍᥺᭗ᬦ຾๶փ᭓ڍහጱ݇හֵ҅አ push  ฎஃ຾Ӿਂفහഝጱ೰ե҅ pop  ฎ՗຾Ӿڊݐහഝጱ
೰ե̶32 ֖ CPU Ӿ҅1ེ push ೰եݢզਂؙ 4 ӻਁᜓҁ32 ֖҂ጱහഝ̶ӤᬿդᎱኧԭᬰᤈԧӷེ
push ඙֢҅ಅզਂؙԧ 8 ਁᜓጱහഝ̶᭗ᬦ call  ೰ե๶᧣አڍහ҅᧣አਠ౮҅ݸ຾Ӿਂؙጱහഝ
੪ӧٚᵱᥝԧ̶ԭฎ੪᭗ᬦ add esp,8 ᬯӻ೰եֵ҅ਂؙ፳຾හഝጱ esp ੀਂڹ࢏ᬰ 8 ֖ҁᦡਧԅ೰
ྌֵአਠࢩአጱٖਂᶾऒ҅ڥզݢӥ᮷٭ᐿఘݱࣁ҂҅๶ᬰᤈහഝႴቘ̶ኧԭ຾ฎ࣎ࣈṛ 8 ֖ਁᜓጱݻ
ࢧහጱᬬڍC ᧍᥺Ӿ҅ ࣁक़҅ݚতᇫா̶Ӥᬿ඙֢੪ฎಗᤈ຾ጱႴቘૡ̶֢ܻک஠ᥝਖ਼ٌ௩॔ํݸླ
꧊҅ฎ᭗ᬦੀਂ࢏ᘒᶋ຾๶ᬬࢧጱ̶

຾ಗᤈႴቘૡ֢҅ࣁ᧣አොဩ॒ಗᤈႴቘૡ֢॔ݍࣁ޾᧣አොဩ॒ಗᤈႴቘૡ֢ӧֵ҅ݶአ
_stdcall  ຽٵ᧣አጱොୗᑍԅ॔ݍ᧣አොဩ҅ࣁᬯᐿఘ٭ӥಗᤈ຾Ⴔቘ୏ᲀྲ᫾ੜ̶

හ᧣አොڍ //
void main(){
  int a;
  a = MyFunc(123,456);
}

// ᤩ᧣አො
int MyFunc(int a,int b){
  ...
}

1
2
3
4
5
6
7
8
9

10

push 1C8h                           // ਖ਼݇හ 456( = 1C8h) ਂف຾Ӿ
push 7Bh                            // ਖ਼݇හ 123( = 7Bh) ਂف຾Ӿ
call @LTD+15 (MyFunc)(00401014)     // ᧣አ MyFunc ڍහ
add esp,8                           // ᬩᤈ຾Ⴔቘ

1
2
3
4



ӧݶොୗጱ᧣አႴቘොୗԞӧݶ

ᏺፏጱᇔቘᕮ຅  
ԏڹ౯ժՕᕨԧCPU̵ٖਂጱᇔቘᕮ຅҅ሿࣁ౯ժ๶ՕᕨӞӥᏺፏጱᇔቘᕮ຅̶ᏺፏጱᇔቘᕮ຅೰ጱฎ
ᏺፏਂؙහഝጱ୵ୗ̶

ᏺፏฎ᭗ᬦٌᇔቘᤒᶎړښ౮ग़ӻᑮᳵ๶ֵአጱ̶ړښጱොୗํӷᐿғ ᳩොୗݒݢ ොୗ܄ಈ ޾  ڹ̶
ᘏฎਖ਼ᇔቘᕮ຅ړښ౮ᳩଶݒݢጱᑮᳵ҅ݸᘏฎਖ਼ᏺፏᕮ຅ړښԅࢴਧᳩଶጱᑮᳵ̶Ӟᛱ Windows ಅ
ֵአጱᏝፏ޾᫫ፏ᮷ฎֵአಈ܄ᬯᐿොୗ̶ಈ܄Ӿ҅಩ᏺፏᤒᶎړ౮ᝑଗӻݶஞࢺጱᑮᳵ੪ฎ ᏺ᭲ ҅
಩ᏺ᭲ೲᆙࢴਧय़ੜጱਂؙᑮᳵړښᘒ౮ጱ੪ฎ ಈ܄



ᏺፏጱᇔቘ຅᭜

ಈ܄ ฎ੒ᏺፏᬰᤈᇔቘ᧛ٟጱ๋ੜ̶֖ܔWindows Ӿֵአጱᏺፏ҅ӞᛱฎӞӻಈ512 ܄ ӻਁᜓ̶ӧ
ᬦ҅Windows ࣁ᭦ᬋොᶎ੒ᏺፏᬰᤈ᧛ٟጱ֖ܔฎಈ܄ෆහ׭ᓴ̶໑ഝᏺፏ਻ᰁӧۑݶᚆ҅1ᓴݢզฎ
512 ਁᜓҁ1 ᓴ = 1ಈ܄҂̵1KBҁ1ᓴ = 2ಈ܄҂̵2KB̵4KB̵8KB̵16KB̵32KB( 1 ᓴ = 64 ಈ
ጱय़ੜฎፘᒵጱ̶܄ಈ޾ᓴ̶(܄

ӧᓕฎᏝፏᬮฎ᫫ፏ҅ӧݶጱ෈կฎӧᚆਂؙݶࣁӞᓴӾጱ҅ڞވ੪տ੕ᛘํݝӞොጱ෈կӧᚆڢᴻ̶
ಅզ҅ӧᓕग़ੜጱ෈կ҅᮷տܛአ 1 ᓴጱᑮᳵ̶ᬯ໏Ӟ๶҅ಅํጱ෈կ᮷տܛአ 1 ᓴጱෆහ׭ጱᑮ
ᳵ̶

඙֢ᔮᕹሾह  

ᑕଧӾ۱ތ፳ ᬩᤈሾह ᬯӞٖ਻҅ݢզ᧔ ᬩᤈሾह = ඙֢ᔮᕹ + Ꮭկ  ҅඙֢ᔮᕹ݈ݢզᤩᑍԅ᫫
կ҅ਙฎኧӞᔮڜጱ೰եᕟ౮ጱ̶౯ժӧՕᕨ඙֢ᔮᕹ҅౯ժԆᥝ๶ՕᕨӞӥᏝկጱᦩ̶ڦ

౯ժᙗਧ᮷ሻدᬦ჋౭֦҅ሻد჋౭ڹᵱᥝଗՋԍҘฎӧฎᵱᥝض፡Ӟӥᛔ૩ጱᒟᦕ๜౲ᘏኪᚏฎӧฎ
ᚆᙋጱ᩸჋౭ҘӥᶎฎӞӻ჋౭ጱᯈᗝҁ஽ஷӞӥ wow҂

ӾጱԆᥝᯈᗝইӥࢶ

඙֢ᔮᕹᇇ๜ғ᧔ጱ੪ฎଫአᑕଧᬩᤈ֜ࣁᐿᔮᕹሾह҅ሿࣁ૱ᶎӤԆᥝํӣᐿ඙֢ᔮᕹሾह҅
Windows ̵Linux ޾ Unix ҅Ӟᛱ౯ժሻدጱय़ࣳ჋౭پԒ᮷ฎࣁ Windows Ӥᬩᤈ҅ݢզ᧔
Windows ฎ჋౭ጱॠझ̶Windows ඙֢ᔮᕹԞտํړ҅ړ܄ԅ32֖඙֢ᔮᕹ64֖޾඙֢ᔮᕹ҅԰
ӧّ਻̶
॒ቘ࢏ғ॒ቘ࢏೰ጱ੪ฎ CPU֦҅ጱኪᚏጱᦇᓒᚆ҅ێ᭗ח๶ᦖ੪ฎྯᑁᰦᚆ॒ቘጱ೰եහ҅ই
ຎ֦ጱኪᚏᥧ஑ܜଃӧ᩸๶ጱᦾ҅உݢᚆ੪ฎ CPU ጱᦇᓒᚆێӧ᪃੕ᛘጱ̶
ดܜғดܜಥ೅ࢶ୵ጱᬌڊձࢩ҅ۓྌ݈ᤩᑍԅࢶ୵॒ቘ࢏ҁGraphic Processing Unit҅GPU҂҅
ดܜԞᶋଉ᯿ᥝ҅ྲই౯ԏڹሻدጱ ᅎڻ ୏Բ໩ҁٌਫ੪ฎݒ؟ࢶ஑ๅႴศ҂տٌ҅ܜਫ੪ฎด
̶ࢩ๶ጱܻڊดᐏӧܜ
ٖਂғٖਂܨԆਂ҅੪ฎ֦ጱଫአᑕଧࣁᬩᤈ෸ᚆड़ۖாړຉ೰եጱᬯ᮱ؙਂړᑮᳵ҅ਙጱय़ੜԞ
ᚆ٬ਧ֦ኪᚏጱᬩᤈ᭛ଶ̶



ਂؙᑮᳵғਂؙᑮᳵ೰ጱ੪ฎଫአᑕଧਞᤰಅܛአጱᏺፏᑮᳵ҅ኧࢶӾݢᎣ҅ྌ჋౭ጱ๋֗ਂؙᑮ
ᳵ஠ᶳᥝय़ԭ 5GBٌ҅ਫ౯ժ᮷տ᭳ኸஉय़Ӟ᮱ړአ๶ਞᤰ჋౭̶

՗ᑕଧጱᬩᤈሾहᬯӞ᥯ଶ๶ᘍᰁጱᦾ҅CPU ጱᐿᔄฎᇙڦ᯿ᥝጱ݇හ҅ԅԧֵᑕଧᚆड़ྋଉᬩᤈ҅
஠ᶳჿ᪃ CPU ಅᵱጱ๋֗ᯈᗝ̶

CPU ݝᚆᥴ᯽ٌᛔ᫝ํࢴጱ᧍᥺̶ӧݶጱ CPU ᚆᥴ᯽ጱ๢࢏᧍᥺ጱᐿᔄԞฎӧݶጱ̶๢࢏᧍᥺ጱᑕଧ
ᑍԅ ๜ࣈդᎱ(native code) ҅ᑕଧާአ C ᒵṛᕆ᧍᥺ᖫٟጱᑕଧ҅ՐՐฎ෈๜෈կ̶ ෈๜෈կ(ഭ
ᴻ෈ਁᖫᎱጱᳯ᷌) ᖫᬋ̶౯ժᑍԏԅ޾ձ֜ሾहӥ᮷ᚆดᐏࣁ რդᎱ ̶᭗ᬦ੒რդᎱᬰᤈᖫᦲ҅੪ݢ
զ஑ک ๜ࣈդᎱ ̶ӥݍࢶฉԧᬯӻᬦᑕ̶

CPU ᨮᨱᥴຉଚᬩᤈ՗რդᎱᖫᦲᘒ๶ጱ๜ࣈդᎱ

Windows ඙֢ᔮᕹظ๐ԧCPUզक़ጱᏝկ૧୑  

ᦇᓒ๢ጱᏝկଚӧՐՐฎኧ CPU ᕟ౮ጱ҅ᬮ۱ೡአԭਂؙᑕଧ೰եጱහഝ҅ਂٖ޾զ݊᭗ᬦ I/O ᬳള
ጱᲫፏ̵ดᐏ̵࢏Ꮭፏ̵಑ܦ๢ᒵक़ࢱᦡ̶॓

ݎ Windows ݻᭆ೰ե̶ᘒฎ᭗ᬦݎᏝկݻᒵଚӧฎፗളڊᬌ࢏ดᐏ̵فWIndows ᫫կӾ҅Ძፏᬌ ࣁ
ᭆ೰եਫሿጱ̶ࢩྌ҅ᑕଧާ੪ӧአဳ఺ٖਂ޾ I/O ࣎ࣈጱӧݶ຅౮ԧ̶Windows ඙֢ጱฎᏝկᘒӧ
ฎ᫫կ҅᫫կ᭗ᬦ඙֢ Windows ᔮᕹݢզᬡکഴګᏝկጱፓጱ̶



ӧݶ඙֢ᔮᕹጱ API ૧୑௔  

ളӥ๶౯ժ፡Ӟӥ඙֢ᔮᕹጱᐿᔄ̶ݶ໏๢ࣳጱᦇᓒ๢҅ݢਞᤰጱ඙֢ᔮᕹᔄࣳԞտํग़ᐿᭌೠ̶ֺ
ইғAT ّ਻๢ᴻԧݢզਞᤰ Windows ԏक़҅ᬮݢզ᯻አ Unix ᔮڜጱ Linux զ݊ FreeBSD ҁԞฎӞ
ᐿUnix඙֢ᔮᕹ҂ᒵग़ӻ඙֢ᔮᕹ̶୮ᆐ҅ଫአ᫫կڞ஠ᶳ໑ഝӧݶጱ඙֢ᔮᕹᔄࣳ๶ӫᳪ୏̶ݎCPU
ጱᔄࣳӧ҅ݶಅ੒ଫ๢࢏ጱ᧍᥺Ԟӧݶ,ݶ໏ጱ᭲ቘ҅඙֢ᔮᕹጱᔄࣳӧ҅ݶଫአᑕଧݻ඙֢ᔮᕹփ᭓
೰եጱ᭔ஆԞӧ̶ݶ

ଫአᑕଧݻᔮᕹփ᭓೰եጱ᭔ஆᑍԅ API(Application Programming Interface) ̶Windows զ
݊ Linux ඙֢ᔮᕹጱ API҅൉׀ԧձ֜ଫአᑕଧ᮷ݢզڥአጱڍහᕟࢩ̶ݳԅӧݶ඙֢ᔮᕹጱ API ฎํ
૧୑ጱ̶ಅզ҅ই֜ᥝਖ਼ݶ໏ጱଫአᑕଧᑏ༙ݚکक़ጱ඙֢ᔮᕹ҅੪஠ᶳᥝᥟፍଫአಅአکጱ API ᮱
̶ړ

Ძፏᬌ̵فἬຽᬌ̵فดᐏ࢏ᬌ̵ڊ෈կᬌ޾فᬌڊᒵݶक़ࢱᦡ॓ᬰᤈԻ԰ጱۑᚆ҅᮷ฎ᭗ᬦ API ൉׀
ጱ̶

ᬯԞ੪ฎԅՋԍ Windows ଫአᑕଧӧᚆፗളᑏ༙ک Linux ඙֢ᔮᕹӤጱܻ҅ࢩAPI ૧୑ॡय़ԧ̶

҅ݶ᧍᥺ӧ࢏ᐿᔄ CPU ጱ๢ݶฎ҅ኧԭӧ̶֕ݶԒፘپ ᔄࣳጱ඙֢ᔮᕹӥ҅ӧᦞᏝկই֜҅APIݶࣁ
̶ݶդᎱԞӧੱፘࣈྌ๜ࢩ

FreeBSD Port ଆ֦᫷ຂֵአრդᎱ  



ӧᎣ֦᭲ํဌํᬯӻమဩғ“෬ᆐ CPU ӧݶտ੕ᛘ๜ࣈդᎱӧ҅ݶᮎԅ֜ӧਖ਼რդᎱፗളݎᭆᕳᑕଧ
ޫҘ”ᬯᏟਫฎӞᐿᥴې٬ဩ҅Unix ᔮڜጱ FreeBSD  ඙֢ᔮᕹ੪ֵአԧᬯᐿොୗ̶

Unix ᔮڜ඙֢ᔮᕹ FreeBSD Ӿ҅ਂࣁӞᐿݷԅ Ports  ጱ๢̶ګᧆ๢ګᚆड़ᕮݳ୮ڹᬩᤈሾहጱᏝկ
ሾह๶ᖫᦲଫአጱრդᎱ҅ᬰᘒ஑ݢکզᬩᤈጱ๜ࣈդᎱ̶ইຎፓຽଫአጱრդᎱࣁᏝկӤತӧ҅ک
Ports ੪տᛔֵۖአ FTP ᬳളکፘଫᒊᅩӥ᫹դᎱ̶

FreeBSD ጱ Ports ๢ګ

አጱᑕଧრդᎱ҅य़ᕅڥզݢ ᭇአԭ FreeBSD ጱଫአრդᎱ̶᭗ᬦֵአ Ports׀ቖํஉग़ᒊᅩ᮷൉ق
ํ 16000 ᐿ̶໑ഝӧݶጱᶾऒᬰᤈړᔄ҅ݢզᵋ෸ֵአ̶

FreeBSD ӤଫአጱრդᎱ҅य़᮱ړฎአ C ᧍᥺๶ຽဳጱ҅ C ᖫᦲ࢏ FreeBSD ጱᬩᤈሾह๶ ݳզᕮݢ
ኞ౮ݳᭇጱ๜ࣈդᎱ̶

FTP( File Transfer Protocol) ฎᬳളک԰ᘶᗑӤጱᦇᓒ๢ԏᳵጱփᭆ෈կጱܐᦓ̶

՜ሾहٌݐզֵአᡦ೙๢឴ݢ  

զֵአٌ՜ጱ඙֢ᔮᕹ҅ᮎ੪ฎֵአ ᡦ೙๢ݢӞӻ඙֢ᔮᕹӤՖᆐݶࣁӧ᭗ᬦଫአᑕଧጱᑏֵ༙҅ܨ
᫫կ ̶ᡦ೙๢ҁVirtual Machine҂೰᭗ᬦ᫫կጱٍํਠෆᏝկᔮᕹۑᚆጱ̵ᬩᤈࣁӞӻਠقᵍᐶሾहӾ
ጱਠෆᦇᓒ๢ᔮᕹ̶ࣁਫ֛ᦇᓒ๢Ӿᚆड़ਠ౮ጱૡ֢ࣁᡦ೙๢Ӿ᮷ᚆड़ਫሿ̶

൉׀ፘݶᬩᤈሾहጱ Java ᡦ೙๢  
௛ᓒฎ൉کय़ Java ԧ҅ Java य़ဩঅ҅ᴻԧᡦ೙๢ጱොဩԏक़҅ᬮํӞᐿොဩᚆड़൉׀ӧׁᩢԭᇙਧ
Ꮭկ޾඙֢ᔮᕹጱᑕଧᬩᤈሾह҅ᮎ੪ฎ Java̶

य़ਹ᧔ጱ Java ٌਫํӷ੶఺௏҅Ӟᐿฎ֢ԅᖫᑕ᧍᥺ጱ JavaҔӞᐿฎ֢ԅᑕଧᬩᤈሾहጱ Java̶
Java Өٌ՜᧍᥺ፘ҅ݶ᮷ฎ᭗ᬦრդᎱᖫᦲݸᬩᤈጱ̶ӧᬦ҅ᖫᦲݸኞ౮ጱӧฎᇙਧ CPU ֵአጱ๜ࣈ
դᎱ҅ᘒฎݷԅ ਁᜓդᎱ  ጱᑕଧ̶ፗളդᎱጱᬩᤈሾह੪ᑍԅ Java ᡦ೙๢(Java Virtual
Machine) ̶Java ᡦ೙๢ฎӞᬟ಩ Java ਁᜓդᎱ᭑Ӟ᫨ഘԅ๜ࣈդᎱӞᬟࣁᬩᤈ፳̶



ᑕଧᬩᤈ෸҅ਖ਼ᖫᦲݸጱਁᜓդᎱ᫨ഘԅ๜ࣈդᎱ҅ᬯ໏ጱ඙֢፡Ӥ݄ํԶᬣ֕҅ࢧኧྌݢզਫሿፘݶ
ጱਁᜓᎱݢզࣁӧݶጱ඙֢ᔮᕹሾहӥᬩᤈ̶

మ᨝Ӟӥ֦҅୏ݎਠ౮ጱଫአ᮱ᗟک Linux ሾहӥ҅ฎӧฎՋԍ᮷ӧአᓕҘ

Java ଫአࣁᡦ೙๢Ӥᬩᤈ

Windows ํӫᳪጱ Windows ᡦ೙๢҅Macintosh ํ Macintosh ӫᳪጱᡦ೙๢̶՗඙֢ᔮᕹ๶፡҅
Javaᡦ೙๢੪ฎӞӻଫአ҅՗ᬩᤈሾहӤ๶፡҅Java ᡦ೙๢੪ฎᬩᤈሾह̶

BIOS ޾୚੕  

ԅ BIOS(Basicݷ፳ࣁӞԶᤑ꧌᧔ก̶ᑕଧጱᬩᤈሾह҅ਂ؉ړ੒ӞԶྲ᫾चᏐጱ᮱ݸ๋
Input/Output System) ጱᔮᕹ̶BIOS ਂؙࣁ ROM Ӿ҅ฎᶼٖضᗝࣁᦇᓒ๢Ԇ๢ٖ᮱ጱᑕଧ̶
BIOS ᴻԧᲫፏ̵ᏺፏ޾ดܜᒵच๜ഴګक़҅ᬮํ ୚੕ᑕଧ ጱۑᚆ̶୚੕ᑕଧฎਂؙۖސࣁḝۖސ࢏ᐏ
ᚆฎ CD-ROMݢӞᛱᏝፏ̶ӧᬦํ෸Ԟ࢏ḝۖۖސऒጱੜᑕଧ̶඙֢ᔮᕹጱ܄  ౲᫫ፏ̶

ኪᚏ୏๢҅ݸBIOS տᏟᦊᏝկฎވྋଉᬩᤈ҅ဌํ୑ଉጱᦾտፗളۖސ୚੕ᑕଧ̶୚੕ᑕଧጱۑᚆฎ
಩ࣁᏝፏᒵᦕ୯ጱ OS ے᫹ਂٖکӾᬩᤈ̶ᡱᆐۖސଫአฎ OS ጱۑᚆ҅֕ OS ӧᚆۖސᛔ૩҅ฎ᭗ᬦ
୚੕ᑕଧ๶ۖސጱ̶

᮷ฎԅԧ൉ṛ॒ቘපሲ̶ֺই҅Microsoft Word ᬯ໏ጱ෈ਁ॒ቘ᫫կ҅ฎአړአᦇᓒ๢ᬩᤈᑕଧय़᮱ڥ
๶൉ṛ෈๜෈կ॒ቘපሲጱᑕଧ҅Microsoft Excel ᒵᤒ໒ᦇᓒ᫫կ҅ฎአ๶൉ṛᨴ๜॒ቘපሲጱᑕଧ̶
ᬯᐿԅԧ൉ṛᇙਧ॒ቘපሲጱᑕଧᕹᑍԅ ଫአ

ᑕଧާጱૡ֢੪ฎᖫٟݱᐿݱ໏ጱଫአ๶൉ṛૡ֢පሲ҅ᑕଧާӞᛱӧᖫٟ඙֢ᔮᕹ҅֕ฎᑕଧާᖫٟ
ጱଫአᐶӧ୏඙֢ᔮᕹ҅ӥᶎ౯ժ੪ᰒ੒ Windows ඙֢ᔮᕹ๶᧔กӞӥ඙֢ᔮᕹ޾ଫአԏᳵጱىᔮ̶



඙֢ᔮᕹۑᚆጱܲݥ  

඙֢ᔮᕹ ٌਫԞฎӞᐿ᫫կ҅ձ֜ෛԪᇔጱڊሿᙗਧ᮷ํਙጱܲݥᙧว҅ᮎԍ඙֢ᔮᕹԞӧฎڂᑮڊ
ሿጱ҅ᙗਧํਙጱܲݥᙧว̶

ᐿݱဌํձ֜ᑕଧ҅Ոժ᭗ᬦق඙֢ᔮᕹጱଙդ҅ਠࣁᦇᓒ๢੢ӧਂࣁ ೲᰵ ๶ഴګᦇᓒ๢҅ᬯӞᬦᑕ
ᶋଉἋᅸ̶ԭฎ҅ํՈ୏ڊݎԧՐٍํے᫹޾ᬩᤈۑᚆጱ ፊഴᑕଧ ҅ᬯ੪ฎ඙֢ᔮᕹጱ̶ܻࣳ᭗ᬦԪ
ဌࣁӾᬩᤈ̶ᡱᆐՖ෯ྲ᫾Ἃᅸ҅֕ྲ᩸ਂٖک᫹ےᐿᑕଧݱզ໑ഝᵱᥝਖ਼ݢፊഴᑕଧ҅ᑕଧާۖސض
ํձ֜ᑕଧጱᇫாӥᬰᤈ୏҅ݎૡ֢ᰁ஑کԧஉय़ጱᖨᥴ̶

ፊഴᑕଧݢզ᧔ฎ඙֢ᔮᕹጱܻࣳ

ᵋ፳෸դጱݎ઀҅ՈժڥࣁአፊഴᑕଧᖫٟᑕଧጱᬦᑕӾݎሿஉग़ᑕଧ᮷ํولጱ᮱̶ֺړই҅᭗ᬦᲫ
ፏᬰᤈ෈ਁᬌ҅فดᐏ࢏ᬰᤈහഝ઀ᐏᒵ҅ইຎྯᖫٟӞӻෛጱଫአᑕଧ᮷ᵱᥝፘݶጱ॒ቘጱᦾ҅ᮎ፥
ฎॡၵᩇ෸ᳵԧ̶ࢩྌ҅च๜ጱᬌفᬌڊ᮱ړጱᑕଧ੪ᤩ᭄کےԧፊഴᑕଧӾ̶ڡ๗ጱ඙֢ᔮᕹ੪ฎᬯ
໏ᦿኞԧ̶

mr.l



ᑕଧڊᬌف๗ጱ඙֢ᔮᕹ = ፊഴᑕଧ + च๜ጱᬌڡ

ᔄ֒ጱమဩݢզوአ҅Ոժ݈ݎሿํๅग़ጱଫአᑕଧݢզ᭄کےፊഴᑕଧӾ҅ྲই Ꮭկഴګᑕଧ ҅ ᖫ

ᑕ᧍᥺॒ቘ࢏(࿤ᖫ̵ᖫᦲ̵ᥴຉ) զ݊ݱᐿଫአᑕଧᒵ҅ᕮຎ੪୵౮ԧ޾ሿࣁ૧୑ӧय़ጱ඙֢ᔮᕹ҅Ԟ
੪ฎ᧔ٌ҅ਫ඙֢ᔮᕹฎग़ӻᑕଧጱᵞ̶֛ݳ

඙֢ᔮᕹग़ӻᑕଧጱᵞ֛ݳ

࿤ᖫ᧍᥺ฎӞᐿ֗ᕆ᧍᥺҅Ԟᤩᑍԅ ᒧݩ᧍᥺ ̶࿤ᖫ᧍᥺ฎᒫԫդᦇᓒ๢᧍᥺҅ࣁ࿤ᖫ᧍᥺Ӿ҅
አۗᦕᒧդ๊๢࢏೰եጱ඙֢Ꮁ҅አ࣎ࣈᒧݩ౲ຽݩդ๊೰ե౲඙֢හጱ̶࣎ࣈአӞԶ਻ฃቘᥴ
᦯๶դ๊Ӟӻᇙਧጱ೰ե҅ྲইғአܔᦕ஡ጱਁྮ҅޾ ADD դᤒහਁ᭦ᬋӤጱ҅ٺے MOV դᤒ
හഝփ᭓ᒵᒵ҅᭗ᬦᬯᐿොဩ҅Ոժஉ਻ฃ݄ᴅ᧛૪ᕪਠ౮ጱᑕଧ౲ᘏቘᥴᑕଧྋࣁಗᤈጱۑ
ᚆ҅੒ሿํᑕଧጱbug॔ץզ݊ᬩ០ᖌಷ᮷ݒ஑ๅےᓌܔො׎

ᘒ᥺ᓌፗฎॡ᯿ᥝԧ̶ێᬰጱӞय़ྍ҅੒ԭᥴනኞԾڹአ௏మ፥ฎՈᔄوզ᧔ݢ

ᥝ಩඙֢ᔮᕹනࣁᒫӞ֖  



੒ԭᑕଧާ๶᧔҅ᑕଧާڠ᭜ጱӧฎᏝկ҅ᘒฎݱᐿଫአᑕଧ҅֕ฎইຎᑕଧާݝ؉ଫአӧ౜Ꮭկ੶ᶎ
ጱᎣᦩጱᦾ҅ฎ෫ဩ౮ԅᏝ໐ᑕଧާጱ̶ሿࣁङᦒ๢຅ङِڊԧӞಢெԍአጱՈ಍҅ܩဌํङᦒڊԅՋ
ԍᬯԍ؉ጱՈ಍҅ླᒌ ԅՋԍ ӧฎङᦒ๢຅රጱ҅ᘒฎ਍໊රጱ҅౯உፘמᘙৼݏ᧔ጱᦾғ਍ԟဌํ
᭛౮ᬯࢧԪ̶᥺୭ྋ̶᷌

ொᛔᑍߺԧ̶ےᏝկ੶ᶎᘍᡤᳯ᷌҅ಅզᑕଧާጱහᰁ੪ीࣁᑕଧާӧᵱᥝ҅ݸ඙֢ᔮᕹᦿኞԏࣁ ੒Ꮭ

կӞᑶӧ᭗ ጱՈԞݢᚆڊ֢ګӞӻํཛྷํ໏ጱᑕଧ̶ӧᬦ҅ᥝమ౮ԅӞӻقᶎጱᑕଧާ҅ํӞᅩᵱᥝႴ
༩ጱ੪ฎ҅ഩൎᏝկጱच๜Ꭳᦩ҅ଚۗ׵඙֢ᔮᕹᬰᤈು᨝۸҅ݢզय़य़൉ṛᖫᑕපሲ̶

ӥᶎ੪፡Ӟӥ඙֢ᔮᕹฎই֜ᕳ୏ݎՈާଃ๶ڥ׎ጱ҅ࣁ Windows ඙֢ᔮᕹӥ҅አ C ᧍᥺֢ګӞӻٍ
ํᤒᐏ୮ڹ෸ᳵۑᚆጱଫአ̶ time()  ฎአ๶ݐ஑୮ڹ෭๗޾෸ᳵጱڍහ҅ printf()  ฎ಩ᕮຎ಑ܦ
හ҅ইӥғڍӤጱ࢏ดᐏک

᧛ᘏݢզᛔᤈᬩᤈᑕଧັ፡ᕮຎ҅౯ժԆᥝဳىᏝկࣁᬯྦྷդᎱӾ؉ԧՋԍԪఘ

᭗ᬦ time_t tm҅ԅ time_t ᔄࣳጱݒᰁኩ᧗ړᯈٖਂᑮᳵҔ
᭗ᬦ time(&tm) ҅ਖ਼୮ڹጱ෭๗޾෸ᳵහഝݒکਂכᰁጱٖਂᑮᳵӾ
᭗ᬦ printf("%s\n"҅ctime(&tm))҅ ಩ݒᰁٖਂᑮᳵጱٖ਻ᬌکڊดᐏ࢏Ӥ̶

ଫአጱݢಗᤈ෈կ೰ጱฎ҅ᦇᓒ๢ጱ CPU ݢզፗളᥴ᯽ଚᬩᤈጱ๜ࣈդᎱ҅ӧᬦᬯԶդᎱฎ෫ဩፗള
ഴګᏝկጱ҅ԪਫӤ҅ᬯԶդᎱฎ᭗ᬦ඙֢ᔮᕹ๶ᳵളഴګᏝկጱ̶ݒᰁӾၿ݊کጱٖਂړᯈఘ҅٭զ
݊ time() ޾ printf() ᬯԶڍහጱᬩᤈᕮຎ҅᮷ӧฎᶎݻᏝկᘒฎᶎݻ ඙֢ᔮᕹ ጱ̶඙֢ᔮᕹතکଫአݎ
տ੒ ෸ᰦICݸտ੒ᧆ೰եᬰᤈᥴ᯽҅ᆐضḒ҅ݸጱ೰եڊ ̶ګአጱ I/O ᬰᤈഴ࢏ดᐏ޾ 

ᦇᓒ๢Ӿ᮷ਞᤰํਂכ෭๗޾෸ᳵጱਫ෸෸ᰦ(Real-time clock)҅Ӥᶎ൉کጱ෸ᰦIC ੪ฎ꧊ᧆਫ
෸෸ᰦ̶

#include <stdio.h>
#include <time.h>

void main(){
௳מ෸ᳵ޾෭๗ڹ୮ਂכ //  
  time_t tm;
  
෸ᳵ޾ጱ෭๗ڹ஑୮ݐ //  
  time(&tm);
  
෸ᳵ޾Ӥดᐏ෭๗࢏ดᐏࣁ //  
  printf("%s\n", ctime(&tm));
}

1
2
3
4
5
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13
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ଫአᑕଧ᭗ᬦ OS ᧣ଶᏝկ

ᔮᕹ᧣አ޾ᖫᑕ᧍᥺ጱᑏ༙௔  

඙֢ᔮᕹഴګᏝկጱۑᚆ҅᮷ฎ᭗ᬦӞԶੜጱڍහᵞ֛ݳጱ୵ୗ๶൉׀ጱ̶ᬯԶڍහզ݊᧣አڍහጱᤈ
ԅᑍԅ ᔮᕹ᧣አ ҅Ԟ੪ฎ᭗ᬦଫአᬰᘒ᧣አ඙֢ᔮᕹጱ఺௏̶ڹࣁᶎጱᑕଧӾአکԧ time()  զ݊
printf() හٖ᮱Ԟ੗ᤰԧᔮᕹ᧣አ̶ڍහ҅ᬯԶڍ 

C ᧍᥺ᒵṛᕆᖫᑕ᧍᥺ଚӧׁਂԭᇙਧጱ඙֢ᔮᕹ҅ᬯฎࢩԅՈժ૶๕ӧᓕฎ Windows  ඙֢ᔮᕹᬮฎ
Linux  ඙֢ᔮᕹ᮷ᚆड़ֵአፘݶጱრդᎱ̶ࢩྌ҅ṛᕆᖫᑕ᧍᥺ጱ๢ګ੪ฎֵ҅አᇿᛔጱڍහ҅ݷᆐ
҂̶Ԟ੪ฎ᧔҅ṛᕆ᧍᥺ݳᚆฎग़ӻᔮᕹ᧣አጱᕟݢਖ਼ٌ᫨ഘԅᔮᕹ᧣አጱොୗҁԞํײᖫᦲጱ෸ࣁݸ
ᖫٟጱଫአࣁᖫᦲ҅ݸ੪᫨ഘ౮ԧڥአᔮᕹ᧣አጱ๜ࣈդᎱ̶

mr.l



ṛᕆ᧍᥺ጱڍහ᧣አࣁᖫᦲݒݸԅԧᔮᕹ᧣አ

ӧᬦ҅ࣁṛᕆ᧍᥺ӾԞਂࣁፗള᧣አᔮᕹ᧣አጱᖫᑕ᧍᥺҅ӧᬦ҅ڥአᬯᐿොୗ؉౮ଫአ҅ᑏ༙௔ଚӧ
অ̶݋

ᑏ༙௔ғᑏ༙௔೰ጱฎݶ໏ጱᑕଧࣁӧݶ඙֢ᔮᕹӥᬩᤈ෸ಅᜰᩇጱ෸ᳵ҅෸ᳵ᩼੝ᦤกᑏ༙௔
᩼অ̶

඙֢ᔮᕹ޾ṛᕆᖫᑕ᧍᥺ֵᏝկು᨝۸  

᭗ᬦֵአ඙֢ᔮᕹ൉׀ጱᔮᕹ᧣አ҅ᑕଧާӧ஠ፗളᖫٟഴګᏝկጱᑕଧ҅ᘒӬ҅᭗ᬦֵአṛᕆᖫᑕ᧍
᥺҅ํ෸Ԟ෫ᵱᘍᡤᔮᕹ᧣አጱਂ҅ࣁᔮᕹ᧣አஃஃฎᛔۖ᥶ݎጱ҅඙֢ᔮᕹ޾ṛᕆᖫᑕ᧍᥺ᚆड़ֵᏝ
կು᨝۸҅ᬯஉԧӧ̶᩸

ӥᶎᦏ౯ժ፡ӞӻᏝկು᨝۸ጱٍ֛ਫֺ

ӤᬿդᎱֵአ C ᖫٟጱᑕଧ҅ fputs()  ฎአ๶ஃ෈կӾٟਁفᒧԀጱڍහ҅ fclose()  ฎአ๶ىᳮ
෈կጱڍහ̶

#include <stdio.h>

void main(){
  
  // ಑୏෈կ
  FILE *fp = fopen("MyFile.txt","w");
  
෈կفٟ //  
  fputs("֦অ", fp);
  
ᳮ෈կى //  
  fclose(fp);
}

1
2
3
4
5
6
7
8
9

10
11
12
13



ᏺፏ੪ইݶ໅ጱଙ᫪҅ᏺፏጱ᧛ٟฎզಈ܄ԅ֖ܔጱ҅᭗ᬦᏺ᭲๶੔҅࣎ইຎፗള੒Ꮭկ᧛ٟጱᦾ҅ᮎ
ԍ੪տݒԅ᭗ᬦݻᏺፏአጱ I/O ೰ਧಈ֖܄ᗝ๶੒හഝᬰᤈ᧛ٟԧ̶

֕ฎ҅ࣁӤᶎդᎱӾ҅ಈܴ܄໑੪ဌํڊሿᬦփ᭓ᕳ fopen() ڍහጱ݇හ҅ฎ෈կݷ MyFile.txt ޾ 
೰ਧ෈կٟفጱ w ̶փ᭓ᕳ fputs() ጱ݇හ҅ฎஃ෈կӾٟفጱਁᒧԀ"֦অ" ޾ fp҅փ᭓ᕳ fclose()
ጱ݇හ҅ԞՐՐฎ fp҅Ԟ੪ฎ᧔ᏺፏ᭗ᬦ಑୏෈կᬯӻ඙֢҅಩ᏺፏು᨝۸ԧ҅಑୏෈կᬯӻ඙֢੪ݢ
զ᧔ฎ඙֢Ꮭկጱ೰ե̶

ӥᶎᦏ౯ժ๶፡ӞӥդᎱႴܔӾ fp ጱۑᚆ҅ݒᰁ fp ӾᤩᩙԨጱฎ fopen() ڍහጱᬬࢧ꧊҅ᧆ꧊ᤩᑍԅ
෈կ೰ᰒ ̶ଫአ಑୏෈կ҅ݸ඙֢ᔮᕹ੪տᛔۖኩ᧗ړᯈአ๶ᓕቘ෈կ᧛ٟጱٖਂᑮᳵ̶ٖਂݢ࣎ࣈ
զ᭗ᬦ fopen() ڍහጱᬬࢧ꧊឴஑̶አ fopen() ಑୏෈կ҅ݸളӥ๶੪ฎ᭗ᬦګਧጱ෈կ೰ᰒᬰᤈ඙
֢҅ྋࢩԅইྌ҅fputs() ޾ fclose() զ݊ fclose() ݇හӾ᮷ګਧԧ෈կ೰ᰒ̶

ኧྌ౯ժݢզ஑ڊӞӻᕮᦞ҅ଫአᑕଧฎ᭗ᬦᔮᕹ᧣አ҅ᏺፏು᨝๶ਫሿ੒Ꮭፏጱഴګጱ̶

Windows ඙֢ᔮᕹጱᇙ஄  

Windows ඙֢ᔮᕹฎӮኴӤአಁහᰁ๋ଲय़ጱᗭ֛֢҅ԅ Windows ඙֢ᔮᕹጱ ᩒႮ አಁ֦҅᮷Ꭳ᭲
Windows ඙֢ᔮᕹํߺԶᇙ஄ހҘӥᶎڜԈԧӞԶ Windows ඙֢ᔮᕹጱᇙ௔

Windows ඙֢ᔮᕹํӷӻᇇ๜ғ32֖64֖޾
᭗ᬦ API ᔮᕹ᧣አ׀හᵞ౮๶൉ڍ 
൉׀ԧ᯻አࢶ୵አಁኴᶎጱአಁኴᶎ
᭗ᬦ WYSIWYG  ਫሿ಑ܦᬌ҅ڊWYSIWYG ٌਫ੪ฎ What You See Is What You Get ҅꧊஑ฎด
ᐏ࢏Ӥดᐏጱࢶ୵޾෈๜᮷ฎݢզܻ໏ᬌکڊ಑ܦ๢಑ܦጱ̶
൉׀ग़ձۑۓᚆ҅ܨᚆड़ݶ෸୏ސग़ӻձۓ
൉׀ᗑᕶۑᚆ޾හഝପۑᚆ
᭗ᬦܨൊܨአਫሿᦡ॓ḝۖጱᛔᦡਧ

ᬯԶฎ੒ᑕଧާ๶ᦖྲ᫾ํ఺ԎጱӞԶᇙ஄҅ӥᶎᰒ੒ᬯԶᇙ஄๶ᬰᤈڦړጱՕᕨ

32֖඙֢ᔮᕹ  



ᬯ᯾ᤒᐏጱ32֖඙֢ᔮᕹᤒᐏጱฎ॒ቘපሲ๋ṛጱහഝय़ੜ̶Windows ॒ቘහഝጱच๜֖ܔฎ 32
̶֖ᬯӨ๋Ӟ୏তࣁ MS-DOS  ᒵ16֖඙֢ᔮᕹӧࢩ҅ݶԅ16֖ࣁ඙֢ᔮᕹӾ॒ቘ32֖හഝᵱᥝӷེ҅
ᘒ32֖඙֢ᔮᕹݝᵱᥝӞེ੪ᚆड़॒ቘ32֖ጱහഝ҅ಅզӞᛱࣁ windows Ӥጱଫአ҅ਙժጱ๋ṛᚆड़
॒ቘጱහഝ᮷ฎ 32 ֖ጱ̶

ྲই҅አ C ᧍᥺๶॒ቘෆහහഝ෸҅ํ8֖ጱ char  ᔄࣳ҅16֖ጱ short ᔄࣳ҅զ݊32֖ጱ long
ᔄࣳӣӻᭌᶱֵ҅አ֖හ᫾य़ጱ long ᔄࣳᬰᤈ॒ቘጱᦾ҅ीےጱݝฎٖਂզ݊ᏺፏጱ୏ᲀ҅੒௔ᚆ୽
ӧय̶़ߥ

ሿࣁ૱ᶎӤय़᮱ړ᮷ฎ64֖඙֢ᔮᕹԧ҅64֖඙֢ᔮᕹԞฎইྌ̶

᭗ᬦ API ڍහᵞ๶൉׀ᔮᕹ᧣አ  
Windows ฎ᭗ᬦݷԅ API  ጱڍහᵞ๶൉׀ᔮᕹ᧣አጱ̶APIฎᘶᔮଫአᑕଧ޾඙֢ᔮᕹԏᳵጱള҅ݗ
Application Programming Interface ؉ݞᑍق ,ଫአᑕଧള̶ݗ

୮ڹԆၞጱ32֖ᇇ Windows API Ԟᑍԅ Win32 API ҅ԏಅզᬯ໏҅ݷ޸ฎᵱᥝ޾ӧݶጱ඙֢ᔮᕹᬰ
ᤈྲ҅ړ܄ই๋Ӟ୏তጱ 16 ֖ᇇጱ Win16 API ๶ၞᤈጱ Win64 APIݸ޾҅  ̶

API ᭗ᬦग़ӻ DLL ෈կ๶൉ݱ҅׀ӻ API ጱਫ֛᮷ฎአ C ᧍᥺ᖫٟጱڍහ̶ಅզ҅ࣁ C ᧍᥺ሾहӥ҅
ֵአ API ๅے਻ฃ҅ྲই API ಅአکጱ MessageBox() ጱ׀ԧ Windows ൉ࣁਂכහ҅੪ᤩڍ 
user32.dll ᬯӻ DLL ෈կӾ̶

൉׀᯻አԧ GUI ጱአಁኴᶎ  
GUI(Graphical User Interface)  ೰஑੪ฎࢶ୵አಁኴᶎ҅᭗ᬦᅩڋดᐏ࢏Ӿጱᑻݗզ݊ࢶຽᒵݢ
ᥤ۸ጱአಁኴᶎ҅ԈӻֺৼғLinux ඙֢ᔮᕹ੪ํӷӻᇇ๜҅Ӟᐿฎᓌ၄ᇇ҅ፗള᭗ᬦ޸եᤈഴګᏝ
կ҅ᬮํӞᐿฎݢᥤ۸ᇇ҅᭗ᬦطຽᅩࢶڋ୵ኴᶎ๶ഴګᏝկ̶

᭗ᬦ WYSIWYG ਫሿ಑ܦᬌڊ  
WYSIWYG ೰ጱฎดᐏ࢏Ӥᬌڊጱٖ਻ݢզፗള᭗ᬦ಑ܦ๢಑ܦᬌࣁ̶ڊ Windows Ӿ҅ดᐏ޾࢏಑ܦ
๢ᤩᦊ֢ݶᒵጱࢶ୵ᬌڊᦡ॒॓ቘጱ҅ᧆۑᚆԞԅ WYSIWYG ൉׀ԧ๵կ̶

੪҅ܦ๢Ӿ಑ܦ಑ࣁ޾Ӿดᐏ࢏ดᐏࣁԅԧฎሿ҅ڡզ᫷ຂӧ੝̶๋ݢᚆ҅ᑕଧާۑ WYSIWYG ۗ׵
஠ᶳڦړᖫٟݱᛔጱᑕଧ҅ᘒࣁ Windows Ӿ҅ݢզۗ׵ WYSIWYG च๜ӤࣁӞӻᑕଧӾ੪ݢզ؉کด
ᐏ޾಑ܦᬯӷӻۑᚆԧ̶

൉׀ग़ձۑۓᚆ  
ग़ձۓ೰ጱ੪ฎݶ෸ᚆड़ᬩᤈग़ӻଫአᑕଧጱۑᚆ҅Windows ฎ᭗ᬦ ෸ᰦۆړ ದ๞๶ਫሿग़ձۑۓᚆ
ጱ̶෸ᰦۆړ೰ጱฎᎨ෸ᳵᳵᵍٖ҅ग़ӻᑕଧڔഘᬩᤈጱොୗ̶ࣁአಁ፡๶҅੪অ؟ฎग़ӻᑕଧݶࣁ෸
ᬩᤈٌ҅ବ੶ฎ CPU ෸ᳵڔᇆ ҅ᬯԞฎग़ᕚᑕग़ձۓጱ໐ஞ̶



CPUړᇆ҅Ԟฎ෸ᰦۆړ

൉׀ᗑᕶۑᚆ޾හഝପۑᚆ  
Windows Ӿ҅ᗑᕶۑᚆฎ֢ԅຽۑٵᚆ൉׀ጱ̶හഝପ(හഝପ๐࢏ۓ)ۑᚆํ෸Ԟտݸࣁᶎ̶᭄ےᗑᕶ
඙֢ᔮᕹஉളᬪ҅ಅզᤩᕹᑍԅ޾ԅਙժࢩ౲ᗌጱ҅֕ݢᚆᡱᆐଚӧฎ඙֢ᔮᕹӧۑහഝପ޾ᚆۑ Ӿᳵ

կ ᘒӧฎଫአ̶఺௏ฎ॒ԭ඙֢ᔮᕹ޾ଫአጱӾᳵ੶҅඙֢ᔮᕹ޾ӾᳵկᕟࣁݳӞ᩸҅ᑍԅ ᔮᕹ᫫

կ ̶ଫአӧՐݢզڥአ඙֢ᔮᕹ҅ԞݢզڥአӾᳵկጱۑᚆ̶

ଫአݢզֵአ඙֢ᔮᕹ޾Ӿᳵկ

ፘ੒ԭ඙֢ᔮᕹӞ෮ਞᤰ੪ӧᚆ᫷ฃๅഘ҅Ӿᳵկݢզ໑ഝᵱᥝᬰᤈๅഘ҅ӧᬦ҅੒ԭय़᮱ړଫአ๶
᧔҅ๅഘӾᳵկጱᦾ҅տ᭜౮ଫአԞᵋԏๅഘ҅՗ᬯӻ᥯ଶ๶᧔҅ๅåഘӾᳵկԞӧฎᮎԍ਻ฃ̶

᭗ᬦܨൊܨአਫሿᦡ॓ḝۖጱᛔۖᦡਧ  
አ(Plug-and-Play)ܨൊܨ ೰ጱฎෛጱᦡ॓ᬳള(plug) ݸ੪ݢզፗളֵአጱ๢҅ګෛᦡ॓ᬳളᦇᓒ๢
ᧆᦡ॓ጱګᦡਧአ๶ഴ޾ᦇᓒ๢੪տᛔۖਞᤰ҅ݸ ḝۖᑕଧ



ᦡ॓ḝۖฎ඙֢ᔮᕹጱӞ᮱҅ړ൉׀ԧݶᏝկᬰᤈच๜ጱᬌفᬌڊጱۑᚆ̶Ძፏ̵Ἤຽ̵ดᐏ̵࢏ᏺፏ
ᤰᗝᒵ҅ᬯԶᦇᓒ๢Ӿ஠॓ጱᏝկጱᦡ॓ḝۖ҅Ӟᛱ᮷ฎᵋ඙֢ᔮᕹӞ᩸ਞᤰጱ̶

ํ෸ DLL ෈կԞտݶᦡ॓ḝۖ෈կӞ᩸ਞᤰ̶ᬯԶ DLL ෈կӾਂؙ፳አ๶ڥአᧆෛ᭄ےጱᏝկAPI҅
᭗ᬦ API ҅ݢզڊ֢ګᬩᤈᧆᏝկጱஞଫአ̶

࿤ᖫ᧍᥺޾๜ࣈդᎱ  

ᦇᓒ๢ CPU ݝᚆᬩᤈ๜ࣈդᎱ(๢࢏᧍᥺)ᑕଧ҅አ C ᧍᥺ᒵṛᕆ᧍᥺ᖫٟጱդᎱ҅ᵱᥝᕪᬦᖫᦲ࢏ᖫ
ᦲ҅ݸ᫨ഘԅ๜ࣈդᎱ಍ᚆड़ᤩ CPU ᥴ᯽ಗᤈ̶

֕ฎ๜ࣈդᎱጱݢ᧛௔ᶋଉ૧҅ಅզᵱᥝֵአӞᐿᚆड़ፗള᧛౜ጱ᧍᥺๶๊ഘ๜ࣈդᎱ҅ᮎ੪ฎݱࣁ๜
ӤےդᎱࣈဩᬩᓒጱ๜ےࣁᚆጱ᝕෈ᖽٟ҅ྲইۑդᎱӾ҅ᴫଃӤᤒᐏٌࣈ add(addition)  ጱᖽ
ӤےդᎱӾࣈ᫾ᬩᓒᒧጱ๜ྲࣁ̵ٟ cmp(compare) ጱᖽٟᒵ҅ᬯԶ᭗ᬦᖽٟ๶ᤒᐏٍ֛๜ࣈդᎱ೰
եጱຽபᑍԅ ۗᦕᒧ ֵ҅አۗᦕᒧጱ᧍᥺ᑍԅ ࿤ᖫ᧍᥺ ̶ᬯ໏҅᭗ᬦᴅ᧛࿤ᖫ᧍᥺҅Ԟᚆड़ԧᥴ๜
Ԏԧ̶ތդᎱጱࣈ

ӧᬦֵ҅ܨฎֵአ࿤ᖫ᧍᥺ᖫٟጱრդᎱ๋҅ᕣԞ஠ᶳᥝ᫨ഘԅ๜ࣈդᎱ಍ᚆड़ᬩᤈ҅ᨮᨱ؉ᬯᶱૡ֢
ጱᑕଧᑍԅ ᖫᦲ࢏ ҅᫨ഘጱᬯӻᬦᑕᑍԅ ࿤ᖫ ࢏ᚆොᶎ҅࿤ᖫۑդᎱᬯӻࣈਖ਼რդᎱ᫨ഘԅ๜ࣁ̶
໏ጱ̶ݶฎ࢏ᖫᦲ޾

አ࿤ᖫ᧍᥺ᖫٟጱრդᎱ޾๜ࣈդᎱฎӞӞ੒ଫጱ̶ࢩᘒ҅๜ࣈդᎱԞݢզݍᬦ๶᫨ഘ౮࿤ᖫ᧍᥺ᖫٟ
ጱդᎱ̶಩๜ࣈդᎱ᫨ഘԅ࿤ᖫդᎱጱᬯӞᬦᑕᑍԅ ࿤ᖫݍ ҅ಗᤈݍ࿤ᖫጱᑕଧᑍԅ ࿤ᖫᑕଧݍ ̶

๜ࣈդᎱ޾࿤ᖫ᧍᥺Ӟ੒Ӟጱ᫨ഘ

զݢ࿤ᖫጱᦾ҅੪ݍդᎱ̶ᘒਖ਼ٌࣈԞտ᫨ഘ౮ᇙਧ CPU አጱ๜ݸொฎ C ᧍᥺ᖫٟጱრդᎱ҅ᖫᦲߺ
஑ک࿤ᖫ᧍᥺ጱრդᎱ҅ଚ੒ٌٖ਻ᬰᤈ᧣ັ̶ӧᬦ҅๜ࣈդᎱݒ౮ C ᧍᥺რդᎱጱݍᖫᦲ҅ᥝྲ๜
ᔮ̶ىդᎱӧฎӞӞ੒ଫጱࣈ๜޾ԅ҅C ᧍᥺դᎱࢩᵙ҅ᬯฎࢯ࿤ᖫᥝݍդᎱ᫨ഘ౮࿤ᖫդᎱጱࣈ



᭗ᬦᖫᦲ࢏ᬌڊ࿤ᖫ᧍᥺ጱრդᎱ  

౯ժӤᶎ൉ک๜ࣈդᎱݢզᕪᬦݍ࿤ᖫ᫨ഘ౮ԅ࿤ᖫդᎱ҅֕ฎํݝᬯӞᐿ᫨ഘොୗހҘดᆐӧฎ҅C
᧍᥺ᖫٟጱრդᎱԞᚆड़᭗ᬦᖫᦲ࢏ᖫᦲᑍԅ࿤ᖫդᎱ҅ӥᶎ੪๶੤ᦶӞӥ̶

Ḓضᵱᥝض؉ӞԶ҅॓ٵᵱᥝضӥ᫹ Borland C++ 5.5  ᖫᦲ҅࢏ԅԧො҅׎౯ᬯᬟፗളӥ᫹অԧ᧛
ᘏፗള՗౯ጱጯଶᗑፏ൉ݢܨݐ ҁ᱾ള: https://pan.baidu.com/s/19LqVICpn5GcV88thD2AnlA  ੂ
Ꮁ:hz1u҂

ӥ᫹ਠླ҅ᵱᥝᬰᤈᯈᗝ҅ӥᶎฎᯈᗝ᧔ก ҁhttps://wenku.baidu.com/view/22e2f418650e52ea55
1898ad.html҂҅රᑕஉਠෆ᪙፳ᯈᗝ੪ݢզ҅ӥᶎ୏ত౯ժጱᖫᦲᬦᑕ

Ḓضአ Windows ᦕԪ๜ᒵ෈๜ᖫᬋ࢏ᖫٟইӥդᎱ

ᖫٟਠ౮ݸਖ਼ٌ෈կਂכݷԅ Sample4.c ҅C ᧍᥺რ෈կጱಘ઀҅ݷ᭗ଉአ .c  ๶ᤒᐏ҅Ӥᶎᑕଧฎ
൉׀ӷӻᬌ݇فහଚᬬࢧਙժԏ̶޾

ե൉ᐏᒧ޸ Windows ඙֢ᔮᕹӥ಑୏ ࣁ ե൉ᐏᒧӾ޸ࣁݸSample4.c ጱ෈կ४ӥ҅ᆐ ਂכکഘڔ҅
ᬌف

bcc32 ฎۖސ Borland C++ ጱ޸ե҅ -c  ጱᭌᶱฎ೰Րᬰᤈᖫᦲᘒӧᬰᤈ᱾ള҅ -S  ᭌᶱᤩአ๶೰ਧ
ኞ౮࿤ᖫ᧍᥺ጱრդᎱ

֢ԅᖫᦲጱᕮຎ҅୮ڹፓ୯ӥտኞ౮Ӟӻݷԅ Sample4.asm  ጱ࿤ᖫ᧍᥺რդᎱ̶࿤ᖫ᧍᥺რ෈կጱಘ
઀҅ݷ᭗ଉአ .asm  ๶ᤒᐏ҅ӥᶎ੪ᦏ౯ժአᖫᬋ࢏಑୏፡Ӟӥ Sample4.asm Ӿጱٖ਻

// ᬬࢧӷӻ݇හ꧊ԏ޾ጱڍහ
int AddNum(int a,int b){
  return a + b;
}

// ᧣አ AddNum ڍහጱڍහ
void MyFunc(){
  int c;
  c = AddNum(123,456);
}

1
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bcc32 -c -S Sample4.c1

  .386p
  ifdef ??version
  if    ??version GT 500H
  .mmx
  endif
  endif
  model flat
  ifndef  ??version
  ?debug  macro
  endm
  endif
  ?debug  S "Sample4.c"
  ?debug  T "Sample4.c"
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_TEXT segment dword public use32 'CODE'
_TEXT ends
_DATA segment dword public use32 'DATA'
_DATA ends
_BSS  segment dword public use32 'BSS'
_BSS  ends
DGROUP  group _BSS,_DATA
_TEXT segment dword public use32 'CODE'
_AddNum proc  near
?live1@0:
   ;  
   ;  int AddNum(int a,int b){
   ;  
  push      ebp
  mov       ebp,esp
   ;  
   ;  
   ;      return a + b;
   ;  
@1:
  mov       eax,dword ptr [ebp+8]
  add       eax,dword ptr [ebp+12]
   ;  
   ;  }
   ;  
@3:
@2:
  pop       ebp
  ret 
_AddNum endp
_MyFunc proc  near
?live1@48:
   ;  
   ;  void MyFunc(){
   ;  
  push      ebp
  mov       ebp,esp
   ;  
   ;      int c;
   ;      c = AddNum(123,456);
   ;  
@4:
  push      456
  push      123
  call      _AddNum
  add       esp,8
   ;  
   ;  }
   ;  
@5:
  pop       ebp
  ret 
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ᬯ໏҅ᖫᦲ࢏੪౮ۑጱ಩ C ᧍᥺᫨ഘ౮ԅԧ࿤ᖫդᎱԧ̶

ӧտ᫨ഘ౮๜ࣈդᎱጱ։೰ե  

ᒫӞེ፡ک࿤ᖫդᎱጱ᧛ᘏݢᚆఽᥧ᩸๶ྲ᫾ᵙ҅ӧᬦਫᴬӤٌਫྲ᫾ᓌ҅ܔᘒӬݢᚆྲ C ᧍᥺ᬮᥝᓌ
ӻᥝᅩپԭᴅ᧛࿤ᖫդᎱጱრդᎱ҅ᵱᥝဳ఺׎ԅԧ҅ܔ

࿤ᖫ᧍᥺ጱრդᎱ҅ฎኧ᫨ഘ౮๜ࣈդᎱጱ೰եҁݸᶎᦖᬿጱ඙֢Ꮁ҂޾ᰒ੒࿤ᖫ࢏ጱ։೰ե຅౮ጱ̶
։೰եᨮᨱ಩ᑕଧጱ຅᭜զ݊࿤ᖫጱොဩ೰ᐏᕳ࿤ᖫ࢏ҁ᫨ഘᑕଧ҂̶ӧᬦ։೰եฎ෫ဩ࿤ᖫ᫨ഘ౮ԅ
๜ࣈդᎱጱ̶ӥᶎฎӤᶎᑕଧ౼ݐጱ։೰ե

ኧ։೰ե segment ends ޾  ᘒ஑ਁݷӞӻےӤ֛ݳහഝጱᵞ޾ե޸ฎᕳ຅౮ᑕଧጱ҅ړ๶ጱ᮱᩸ࢱ 
ጱ҅ᑍԅک ྦྷਧԎ ̶ྦྷਧԎጱ᝕෈ᤒᬡٍํ ऒ܄ ጱ఺௏҅ࣁᬯӻᑕଧӾ҅ྦྷਧԎ೰ጱฎ޸ե޾හഝ
ᒵᑕଧጱᵞ֛ݳጱ఺௏҅Ӟӻᑕଧኧग़ӻྦྷਧԎ຅౮̶

ӤᶎդᎱጱ୏ত֖ᗝ҅ਧԎԧ3ӻݷᑍڦړԅ _TEXT̵_DATA̵_BSS  ጱྦྷਧԎ҅ _TEXT  ฎ೰ਧጱྦྷ
ਧԎ҅ _DATA  ฎᤩڡত۸ҁํڡত꧊҂ጱහഝጱྦྷਧԎ҅ _BSS  ฎ੢๚ڡত۸ጱහഝጱྦྷਧԎ̶ᬯ
ᐿਧԎጱݷᑍฎኧ Borland C++ ਧԎጱ҅ฎኧ Borland C++ ᖫᦲ࢏ᛔۖړᯈጱ҅ಅզᑕଧྦྷਧԎጱᶲ
ଧ੪౮ԅԧ _TEXT̵_DATA̵_BSS  ҅ᬯ໏ԞᏟכԧٖਂጱᬳᖅ௔

_MyFunc endp
_TEXT ends
  public  _AddNum
  public  _MyFunc
  ?debug  D "Sample4.c" 20343 45835
  end

66
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_TEXT segment dword public use32 'CODE'
_TEXT ends
_DATA segment dword public use32 'DATA'
_DATA ends
_BSS  segment dword public use32 'BSS'
_BSS  ends
DGROUP  group _BSS,_DATA

_AddNum proc  near
_AddNum endp

_MyFunc proc  near
_MyFunc endp

_TEXT ends
  end
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_TEXT segment dword public use32 'CODE'
_TEXT ends
_DATA segment dword public use32 'DATA'
_DATA ends
_BSS  segment dword public use32 'BSS'
_BSS  ends
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ྦྷਧԎ( segment ) ฎአ๶ړ܄౲ᘏړښ᝜܄ࢱऒጱ఺௏̶࿤ᖫ᧍᥺ጱ segment ։೰եᤒᐏྦྷਧ
Ԏጱ᩸ত҅ends ։೰եᤒᐏྦྷਧԎጱᕮ๳̶ྦྷਧԎฎӞྦྷᬳᖅጱٖਂᑮᳵ

ᘒ group  ᬯӻ։೰եᤒᐏጱฎਖ਼ _BSS޾_DATA  ᬯӷӻྦྷਧԎ࿤௛ݷԅ DGROUP ጱᕟ

AddNum_ ᩸ࢱ MyFun_ ޾   ጱ _TEXT  segment ޾ _TEXT  ends ҅ᤒᐏ _AddNum MyFun_ ޾ 
ฎંԭ _TEXT  ᬯӞྦྷਧԎጱ̶

դᎱ̶ࣈԞտ᫨ഘ౮ԅᥢෆጱ๜҅ݸ࿤ᖫ޾හഝฎႰ๥ᖫٟጱ҅ᕪᬦᖫᦲ޾რդᎱӾ೰եࣁֵܨྌ҅ࢩ

_AddNum proc AddNum endp_ ޾  զ݊҅ړ๶ጱ᮱᩸ࢱ  _MyFunc proc MyFunc endp_ ޾  ᩸ࢱ 
๶ጱ᮱ڦړ҅ړᤒᐏ AddNum ڍහ޾ MyFunc ڍහጱ᝜̶ࢱ

ᖫᦲڍࣁݸහڹݷᴫଃӤӥښᕚ _  ҅ฎ Borland C++ ጱᥢਧ̶ࣁ C ᧍᥺Ӿᖫٟጱ AddNum ڍහ҅ࣁ
ٖ᮱ฎզ _AddNum ᬯӻݷᑍ॒ቘጱ̶։೰ե proc ޾ endp ᩸ࢱ๶ጱ᮱҅ړᤒᐏጱฎ ᬦᑕ
(procedure)  ጱ᝜ࣁ̶ࢱ࿤ᖫ᧍᥺Ӿ҅ᬯᐿፘ୮ԭ C ᧍᥺ጱڍහጱ୵ୗᑍԅᬦᑕ̶

๛ੲጱ end  ։೰ե҅ᤒᐏጱฎრդᎱጱᕮ๳̶

࿤ᖫ᧍᥺ጱ᧍ဩฎ ඙֢Ꮁ + ඙֢හ  

࿤ᖫ᧍᥺Ӿ҅ӞᤈᤒᐏӞ੒ CPU ጱӞӻ೰ե̶࿤ᖫ᧍᥺೰եጱ᧍ဩᕮ຅ฎ ඙֢Ꮁ + ඙֢හ҅Ԟਂࣁ
඙֢Ꮁဌํ඙֢හጱ೰ե̶ํݝࣁ

඙֢Ꮁᤒᐏጱฎ೰ե֢ۖ҅඙֢හᤒᐏጱฎ೰ե੒᨝̶඙֢Ꮁ޾඙֢හӞֵ᩸አ੪ฎӞӻ᝕෈೰ե̶ྲ
ই՗᝕᧍᧍ဩ๶ړຉጱᦾ҅඙֢Ꮁฎۖ᦯҅඙֢හฎ਽᧍̶ྲইᬯӻݙৼ Give me money ᬯӻ᝕෈
೰եጱᦾ҅Give ੪ฎ඙֢Ꮁ҅me ޾ money ੪ฎ඙֢හ̶࿤ᖫ᧍᥺Ӿਂࣁग़ӻ඙֢හጱఘ҅٭ᥝአ᭖
ฎ Give me,money ᬯ໏̶؟੪҅ۆړ಩ਙժݩ

ᚆड़ֵአ֜ᐿ୵ୗጱ඙֢Ꮁ҅ฎኧ CPU ጱᐿᔄ٬ਧጱ҅ӥᶎ੒඙֢Ꮁጱۑᚆᬰᤈԧෆቘ̶

DGROUP  group _BSS,_DATA1

_TEXT segment dword public use32 'CODE'
_TEXT ends

1
2

_AddNum proc  near
_AddNum endp

_MyFunc proc  near
_MyFunc endp

1
2
3
4
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᮱ړ඙֢Ꮁٌ݊ۑᚆ

๜ࣈդᎱᵱᥝے᫹ݸਂٖک಍ᚆᬩᤈٖ҅ਂӾਂؙ፳຅౮๜ࣈդᎱጱ೰ե޾හഝ̶ᑕଧᬩᤈ෸҅CPUտ
՗ٖਂӾ಩හഝ޾೰ե᧛ڊ๶҅ᆐݸනࣁ CPU ٖ᮱ጱੀਂ࢏Ӿᬰᤈ॒ቘ̶

CPU ޾ ٖਂጱىᔮ

ੀਂ࢏ฎ CPU Ӿጱਂؙ܄ऒ҅ੀਂ࢏ᴻԧٍํԁ෸ਂؙ޾ᦇᓒጱۑᚆԏक़҅ᬮٍํᬩᓒۑᚆ҅x86 ᔮ
ಅᐏࢶ᥯ᜋইӥ޾ጱԆᥝᐿᔄڜ



x86ᔮڜ CPU ጱԆᥝੀਂ࢏

೰եᥴຉ  
ӥᶎ੪੒ CPU Ӿጱ೰եᬰᤈړຉ

๋ଉአጱ mov ೰ե

೰եӾ๋ଉֵአጱฎ੒ੀਂਂٖ޾࢏ᬰᤈහഝਂؙጱ mov  ೰ե҅mov ೰եጱӷӻ඙֢හ҅ڦړአ๶
೰ਧහഝጱਂؙ޾ࣈ᧛ڊრ̶඙֢හӾݢզ೰ਧੀਂ̵࢏ଉහ̵ຽᓋ(ᴫڹ࣎ࣈࣁے)҅զ݊አොೡݩ
([]) ๶ጱᬯԶٖ਻̶ইຎ೰ਧԧဌํአ᩸ࢱ  ([])  ොೡ᩸ࢱݩ๶ጱٖ਻҅੪ᤒᐏ੒ᧆ꧊ᬰᤈ॒ቘҔ
ইຎ೰ਧԧአොೡ᩸ࢱݩ๶ጱٖ਻҅ොೡݩጱ꧊ڞտᤩᥴ᯽ԅٖਂ҅࣎ࣈᆐݸ੪տ੒ᧆٖਂ࣎ࣈ੒ଫጱ
꧊ᬰᤈ᧛ٟ඙̶֢ᦏ౯ժ੒ӤᶎጱդᎱᇆྦྷᬰᤈ᧔ก

mov ebp,esp Ӿ҅esp ੀਂ࢏Ӿጱ꧊ᤩፗളਂؙࣁԧ ebp Ӿ҅Ԟ੪ฎ᧔҅ইຎ esp ੀਂ࢏ጱ꧊ฎ100
ጱᦾᮎԍ ebp ੀਂ࢏ጱ꧊Ԟฎ 100̶

ᘒࣁ mov eax,dword ptr [ebp+8]  ᬯ๵೰եӾ҅ebp ੀਂ࢏ጱ꧊ + 8 ݸտᤩᥴຉᑍԅٖਂ̶࣎ࣈ
ইຎ ebp

ੀਂ࢏ጱ꧊ฎ100ጱᦾ҅ᮎԍ eax ੀਂ࢏ጱ꧊੪ฎ 100 + 8 ጱ࣎ࣈጱ꧊̶ dword ptr  Ԟݞ؉
double word pointer  ᓌܔᥴ᯽Ӟӥ੪ฎ՗೰ਧጱٖਂ࣎ࣈӾ᧛4ਁᜓڊጱහഝ

੒຾ᬰᤈ push ޾ pop

ᑕଧᬩᤈ෸҅տਂٖࣁӤኩ᧗ړᯈӞӻᑍԅ຾ጱහഝᑮᳵ̶຾ҁstack҂ጱᇙ௔ฎ҅ڊضفݸහഝਂࣁ
ؙ෸ฎ՗ٖਂጱӥ੶ҁय़ጱ࣎ࣈᖫݩ҂᭑ႹஃӤ੶ҁੜጱ࣎ࣈᖫݩ҂ᔴᑌ҅᧛ڊ෸ڞฎೲᆙ՗Ӥஃӥᬰ
ᤈ᧛ݐጱ̶

  mov       ebp,esp
  mov       eax,dword ptr [ebp+8]

1
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຾ጱཛྷࣳ

຾ฎਂؙԁ෸හഝጱ܄ऒ҅ਙጱᇙᅩฎ᭗ᬦ push ೰ե޾ pop ೰եᬰᤈහഝጱਂؙ޾᧛ݻ̶ڊ຾Ӿਂؙ
හഝᑍԅ ف຾  ҅՗຾Ӿ᧛ڊහഝᑍԅ ڊ຾ ҅32֖ x86 ᔮڜጱ CPU Ӿ҅ᬰᤈ1ེ push ౲ᘏ pop҅
ቘ 32 ֖ҁ4ਁᜓ҂ጱහഝ̶॒ݢܨ

ګහጱ᧣አ๢ڍ  
ӥᶎ౯ժӞ᩸๶ړຉӞӥڍහጱ᧣አ๢҅ګ౯ժզӤᶎጱ C ᧍᥺ᖫٟጱդᎱԅ̶ֺḒ҅ضᦏ౯ժ՗
MyFunc හ᧣አڍ  AddNum ᧣හጱڍࣁᬰᤈ᧔ก̶຾ګහጱ᧣አ๢ڍ୏ত҅๶੒ړහጱ࿤ᖫ᧍᥺᮱ڍ 
አӾഀݎԧ૤य़ጱ֢አ҅ӥᶎฎᕪᬦ॒ቘݸጱ MyFunc ڍහጱ࿤ᖫ॒ቘٖ਻

դᎱᥴ᯽Ӿጱ(1)̵(2)̵(7)̵(8)ጱ॒ቘᭇአԭ C ᧍᥺Ӿጱಅํڍහ҅౯ժտݸࣁᶎ઀ᐏ AddNum හڍ 
॒ቘٖ਻෸ᬰᤈ᧔ก̶ᬯ᯾૶๕य़ਹ(6) - (3)ဳىض ᬯӞ᮱҅ړᬯ੒ԧᥴڍහ᧣አ๢ګᛗى᯿ᥝ̶

_MyFunc    proc    near
  push      ebp     ; ਖ਼ ebp ੀਂ࢏ጱ꧊ਂف຾Ӿ              (1) 
  mov       ebp,esp ; ਖ਼ esp ੀਂ࢏ጱ꧊ਂف ebp ੀਂ࢏Ӿ      (2)
  push      456     ; ਖ਼ 456 ف຾                          (3)
  push      123     ; ਖ਼ 123 ف຾                          (4)
  call      _AddNum ; ᧣አ AddNum ڍහ                     (5)
  add       esp,8   ; esp ੀਂ࢏ጱ꧊ + 8                   (6)
  pop       ebp     ; ᧛ڊ຾Ӿጱහ꧊ਂف esp ੀਂ࢏Ӿ         (7)
  ret               ; ᕮ๳ MyFunc ڍහ҅ᬬکࢧ᧣አრ         (8)
_MyFunc     endp
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ڍC ᧍᥺რդᎱӾ҅ᡱᆐᦕᬿԅ ࣁ຾̶ف හጱ݇හ᭗ᬦ pushڍ ᤒᐏጱฎਖ਼փ᭓ᕳ AddNum (4) ޾ (3)
හ AddNum(123,456)҅֕ف຾෸ڞտضೲᆙ 456҅123 ᬯ໏ጱᶲଧ̶Ԟ੪ฎ֖ԭݸᶎጱහ꧊فض຾̶
ᬯฎ C ᧍᥺ጱᥢਧ̶(5) ᤒᐏጱ call ೰ե҅տ಩ᑕଧၞᑕ᪡᫨ک AddNum ڍහ೰եጱࣁ̶॒࣎ࣈ࿤ᖫ
᧍᥺Ӿ҅ ݷහڍ ᤒᐏጱ੪ฎڍහಅࣁጱٖਂ̶࣎ࣈAddNum ڍහ॒ቘਠླ҅ݸᑕଧၞᑕ஠ᶳᥝᬬکࢧ
ᖫ(6)ݩ ᬯӞᤈ̶call ೰եᬩᤈ҅ݸcall ೰եጱӥӞᤈ(Ԟ੪೰ጱฎ (6) ᬯӞᤈ)ጱٖਂ࣎ࣈ(᧣አڍහਠླ
᭗ᬦ retݸහ॒ቘጱ๋ڍ AddNum ࣁ຾̶ᧆ꧊տف տᛔۖጱ push(࣎ࣈጱٖਂࢧᥝᬬݸ  ೰ե pop ڊ
຾҅ᆐݸᑕଧտᬬ(6) کࢧ ᬯӞᤈ̶

(6) ᮱ړտ಩຾Ӿਂؙጱӷӻ݇හ (456 123 ޾) ᬰᤈᲀྪ॒ቘ̶ᡱᆐ᭗ᬦӷེጱ pop ೰եԞݢզਫሿ҅
ӧᬦ᯻አ esp ੀਂ8 + ࢏ ጱොୗտๅํපሲ(॒ቘ 1 ེݢܨ)̶੒຾ᬰᤈහ꧊ጱᬌ޾فᬌڊ෸҅හ꧊ጱܔ
֖ฎ4ਁᜓ̶ࢩྌ҅᭗ᬦࣁᨮᨱ຾࣎ࣈᓕቘጱ esp ੀਂ࢏ӾےӤ4ጱ28҅׭੪ݢզᬡ޾کᬩᤈӷེ pop
ڹ࣎ࣈጱ꧊ๅෛԅහഝਂؙ࢏ᥝ಩ esp ੀਂݝ໏ጱපຎ̶ᡱᆐٖਂӾጱහഝਫᴬӤᬮྜኸ፳҅֕ݶե޸
ᶎጱහഝ֖ᗝ҅ᧆහഝԞ੪ፘ୮ԭᲀྪԧ̶

౯ࣁᖫᦲ Sample4.c  ෈կ෸҅ڊሿԧӥࢶጱᬯ๵ၾ௳

ᚆ҅ኧԭۑս۸ጱ࢏MyFunc ਧԎԧ֕ฎӞፗ๚ᤩֵአ҅ᬯٌਫฎӞᶱᖫᦲ ࣁӾጱ఺௏ฎ೰ c ጱ꧊ࢶ
ਂؙ፳ AddNum ڍහᬬࢧ꧊ጱݒᰁ c ݸࣁᶎဌํᤩአࢩ҅کྌᖫᦲ࢏੪ᦊԅ ᧆݒᰁဌํ఺Ԏ҅ᬰᘒԞ
੪ဌํኞ౮Өԏ੒ଫጱ࿤ᖫ᧍᥺դᎱ̶

ӥࢶฎ᧣አ AddNum ᬯӞڍහݸڹ຾ٖਂጱ۸ݒ

AddNum ڍහ᧣አݸڹ຾ጱ۸ݒ

හጱٖ᮱॒ቘڍ  



Ӥᶎ౯ժአ࿤ᖫդᎱړຉԧӞӥ Sample4.c ෆӻᬦᑕጱդᎱ҅ሿࣁ౯ժ፳᯿ړຉӞӥ AddNum ڍහጱ
რդᎱ᮱ړ҅ړຉӞӥ݇හጱളත̵ᬬࢧ꧊޾ᬬࢧᒵ๢ګ

ebp ੀਂ࢏ጱ꧊(1)ࣁӾف຾҅(5)ࣁӾڊ຾҅ᬯԆᥝฎԅԧ಩ڍහӾአکጱ ebp ੀਂ࢏ጱٖ਻҅௩॔ک
ጱᇫா̶ڹහ᧣አڍ

(2) Ӿ಩ᨮᨱᓕቘ຾࣎ࣈጱ esp ੀਂ࢏ጱ꧊ᩙ꧊کԧ ebp ੀਂ࢏Ӿ̶ᬯฎࢩԅ҅ࣁ mov ೰եӾොೡݩ
ٖጱ݇හ҅ฎӧ꧋ᦜ೰ਧ esp ੀਂ࢏ጱ̶ࢩྌ҅ᬯ᯾੪᯻አԧӧፗള᭗ᬦ esp҅ᘒฎአ ebp ੀਂ࢏๶
᧛ٟ຾ٖ਻ጱොဩ̶

(3) ֵአ[ebp + 8] ೰ਧ຾Ӿਂؙጱᒫ1ӻ݇හ123҅ଚਖ਼ٌ᧛کڊ eax ੀਂ࢏Ӿ̶؟ᬯ໏҅ӧֵአ pop
೰ե҅Ԟݢզ݇ᆙ຾ጱٖ਻̶ᘒԏಅզ՗ग़ӻੀਂ࢏Ӿᭌೠԧ eax ੀਂ҅࢏ฎࢩԅ eax ฎᨮᨱᬩᓒጱ
ᔴےੀਂ̶࢏

᭗ᬦ(4) ጱ add ೰ե҅಩୮ڹ eax ੀਂ࢏ጱ꧊ݶᒫ2ӻ݇හፘݸےጱᕮຎਂؙࣁ eax ੀਂ࢏Ӿ̶[ebp +
12] ฎአ๶೰ਧᒫ2ӻ݇හ456ጱ̶ࣁ C ᧍᥺Ӿ҅ڍහጱᬬࢧ꧊஠ᶳ᭗ᬦ eax ੀਂ࢏ᬬ҅ࢧᬯԞฎᥢ
ਧ̶Ԟ੪ฎ ڍහጱ݇හฎ᭗ᬦ຾๶փ᭓҅ᬬࢧ꧊ฎ᭗ᬦੀਂ࢏ᬬࢧጱ̶

(6) Ӿ ret ೰եᬩᤈڍ҅ݸහᬬࢧፓጱ࣎ࣈਂٖࣈտ ᛔۖڊ຾ ҅ഝྌ҅ᑕଧၞᑕ੪տ᪡᫨ᬬکࢧ (6)
(Call _AddNum)  ጱӥӞᤈ̶ᬯ෸҅AddNum ڍහ॒ݗڊ޾ݗف຾ጱᇫா۸҅ݒ੪ইӥࢶಅᐏ

AddNum ڍහٖ᮱ጱ຾ᇫா۸ݒ

_AddNum     proc    near
  push      ebp                    -----------(1)
  mov       ebp,esp                -----------(2)
  mov       eax,dword ptr[ebp+8]   -----------(3)
  add       eax,dword ptr[ebp+12]  -----------(4)
  pop       ebp                    -----------(5)
  ret       ----------------------------------(6)
_AddNum     endp

1
2
3
4
5
6
7
8



ᰁݒੴ᮱޾ᰁݒੴق  
ᰁᑍԅݒහक़᮱ਧԎጱڍࣁᰁ҅ݒੴ᮱޾ᰁݒੴقളӥ๶౯ժ๶ԧᥴӞӥ҅ݸᆧఀԧ࿤ᖫ᧍᥺ࣁ ݒੴق

ᰁ ᰁᑍԅݒහٖ᮱ਧԎጱڍࣁ҅ ੴ᮱ݒᰁ හਧڍࣁᚆݝᰁݒහӾֵአ҅ੴ᮱ڍձ఺ࣁզݢᰁݒੴق҅
Ԏੴ᮱ݒᰁጱٖ᮱ֵአ̶ӥᶎ҅౯ժ੪᭗ᬦ࿤ᖫ᧍᥺๶፡Ӟӥقੴݒᰁ޾ੴ᮱ݒᰁጱӧݶԏ̶॒

ӥᶎਧԎጱ C ᧍᥺դᎱڦړਧԎԧੴ᮱ݒᰁق޾ੴݒᰁ҅ଚӬᕳݒݱᰁᬰᤈԧᩙ꧊҅౯ժض፡Ӟӥრդ
Ꮁ᮱ړ

ӤᶎጱդᎱꂁูێጱ҅ӧᬦဌىᔮ҅ᚆड़׎ԭ౯ժړຉٌ࿤ᖫრᎱ੪অ҅౯ժአ Borland C++ ᖫᦲݸ
ጱ࿤ᖫդᎱইӥ҅ᖫᦲਠ౮ݸጱრᎱྲ᫾ᳩ҅ᬯ᯾౯ժݝ೭ڊ๶Ӟ᮱֢ړԅړຉֵአҁ౯ժදݒԧӞӥ
ྦྷਧԎᶲଧ҅ڢᴻԧ᮱ဳړ᯽҂

// ਧԎᤩڡত۸ጱقੴݒᰁ
int a1 = 1;
int a2 = 2;
int a3 = 3;
int a4 = 4;
int a5 = 5;

// ਧԎဌํڡত۸ጱقੴݒᰁ
int b1,b2,b3,b4,b5;

// ਧԎڍහ
void MyFunc(){
  // ਧԎੴ᮱ݒᰁ
  int c1,c2,c3,c4,c5,c6,c7,c8,c9,c10;
  
  // ᕳੴ᮱ݒᰁᩙ꧊
  c1 = 1;
  c2 = 2;
  c3 = 3;
  c4 = 4;
  c5 = 5;
  c6 = 6;
  c7 = 7;
  c8 = 8;
  c9 = 9;
  c10 = 10;
  
  // ಩ੴ᮱ݒᰁᩙ꧊ᕳقੴݒᰁ
  a1 = c1;
  a2 = c2;
  a3 = c3;
  a4 = c4;
  a5 = c5;
  b1 = c6;
  b2 = c7;
  b3 = c8;
  b4 = c9;
  b5 = c10;
}

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39



_DATA segment dword public use32 'DATA'
   align 4
  _a1 label dword
        dd 1
   align 4
  _a2 label dword
        dd 2
   align 4
  _a3 label dword
        dd 3
   align 4
  _a4 label dword
        dd 4
   align 4
  _a5 label dword
        dd 5
_DATA ends

_BSS segment dword public use32 'BSS'
 align 4
  _b1 label dword
        db 4 dup(?)
   align 4
  _b2 label dword
        db 4 dup(?)
   align 4
  _b3 label dword
        db 4 dup(?)
   align 4
  _b4 label dword
        db 4 dup(?)
   align 4
  _b5 label dword
        db 4 dup(?)
_BSS ends

_TEXT segment dword public use32 'CODE'
_MyFunc proc near

 push      ebp
 mov       ebp,esp
 add       esp,-20
 push      ebx
 push      esi
 mov       eax,1
 mov       edx,2
 mov       ecx,3
 mov       ebx,4
 mov       esi,5
 mov       dword ptr [ebp-4],6
 mov       dword ptr [ebp-8],7
 mov       dword ptr [ebp-12],8

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52



ᖫᦲݸጱᑕଧ҅տᤩ୭ᔄݷکԅྦྷਧԎጱᕟ̶

ԅ _DATA ጱྦྷਧԎӾݷکᰁ҅տ࿤௛ݒੴقত۸ጱڡ

ဌํڡত۸ጱقੴݒᰁ҅տ࿤௛ݷکԅ _BSS ጱྦྷਧԎӾ

ᤩྦྷਧԎ _TEXT ᩸ࢱ๶ጱ࿤ᖫդᎱڞฎ Borland C++ ጱਧԎ

౯ժړࣁຉӤᶎ࿤ᖫդᎱԏض҅ڹ๶ᦊᦩӞӥๅग़ጱ࿤ᖫ೰ե҅ྌᤒฎ੒Ӥᶎ᮱ړ඙֢Ꮁٌ݊ۑᚆጱള
ᖅ

 mov       dword ptr [ebp-16],9
 mov       dword ptr [ebp-20],10
 mov       dword ptr [_a1],eax
 mov       dword ptr [_a2],edx
 mov       dword ptr [_a3],ecx
 mov       dword ptr [_a4],ebx
 mov       dword ptr [_a5],esi
 mov       eax,dword ptr [ebp-4]
 mov       dword ptr [_b1],eax
 mov       edx,dword ptr [ebp-8]
 mov       dword ptr [_b2],edx
 mov       ecx,dword ptr [ebp-12]
 mov       dword ptr [_b3],ecx
 mov       eax,dword ptr [ebp-16]
 mov       dword ptr [_b4],eax
 mov       edx,dword ptr [ebp-20]
 mov       dword ptr [_b5],edx
 pop       esi
 pop       ebx
 mov       esp,ebp
 pop       ebp
 ret
 
_MyFunc   endp
_TEXT   ends

53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

_DATA segment dword public use32 'DATA'
...
_DATA ends

1
2
3

_BSS segment dword public use32 'BSS'
 ...
_BSS ends

1
2
3

_TEXT segment dword public use32 'CODE'
_MyFunc proc near
...
_MyFunc   endp
_TEXT   ends

1
2
3
4
5



඙֢Ꮁ ඙֢හ ᚆۑ

add A,B ಩A޾Bጱ꧊ፘ҅ےଚ಩ᕮຎᩙ꧊ᕳA

call A ᧣አڍහA

cmp A,B ੒A޾Bᬰᤈྲ᫾҅ྲ᫾ᕮຎտᛔۖਂفຽபੀਂ࢏Ӿ

inc A ੒Aጱ꧊ + 1

ige ຽᓋݷ ຽᓋᤈکአ̶᪡᫨ֵݳեᕟ޸ cmp ޾

jl ຽᓋݷ ຽᓋᤈکአ̶᪡᫨ֵݳեᕟ޸ cmp ޾

jle ຽᓋݷ ຽᓋᤈکአ̶᪡᫨ֵݳեᕟ޸ cmp ޾

jmp ຽᓋݷ ຽᓋᤈکአ̶᪡᫨ֵݳեᕟ޸ cmp ޾

mov A,B ಩ B ጱ꧊ᩙᕳ A

pop A ՗຾Ӿ᧛ݐහ꧊ଚਂفA

push A ಩Aጱ꧊ਂف຾Ӿ

ret ෫ ਖ਼॒ቘᬬکࢧ᧣አრ

xor A,B A޾Bጱ֖ᬰᤈԽ౲ྲ᫾҅ଚਖ਼ᕮຎਂفAӾ

౯ժḒض๶፡Ӟӥ _DATA  ྦྷਧԎጱٖ਻̶ _a1 label dword  ਧԎԧ _a1  ᬯӻຽᓋ̶ຽᓋᤒᐏጱ
ฎፘ੒ԭྦྷਧԎ᩸ত֖ᗝጱ֖ᗝ̶ኧԭ _a1 ྦྷ DATA_ ࣁ  ਧԎጱ୏१֖ᗝ҅ಅզፘ੒֖ᗝฎ0̶
_a1  ੪ፘ୮ԭฎقੴݒᰁa1̶ᖫᦲݸጱڍහݒ޾ݷᰁڹݷᶎտےӞӻ (_) ҅ᬯԞฎ Borland C++ ጱ
ᥢਧ̶ dd 1  ೰ጱฎ҅ኩ᧗ړᯈԧ4ਁᜓጱٖਂᑮᳵ҅ਂؙ፳1ᬯӻڡত꧊̶ dd೰ጱฎ define
double word ᤒᐏํӷӻᳩଶԅ2ጱਁᜓᶾऒ(word)҅Ԟ੪ฎ4ਁᜓጱ఺௏̶

Borland C++ Ӿ҅ኧԭ int  ᔄࣳጱᳩଶฎ4ਁᜓ҅ࢩྌ࿤ᖫ࢏੪಩ int a1 = 1 ݒഘ౮ԧ _a1 label
dword ޾ dd 1 ᰁጱ a2 - a5 ጱຽᓋ _a2 - _a5ݒੴق໏҅ᬯ᯾ԞਧԎԧፘ୮ԭݶ̶ ҅ਙժݱᛔጱ
ᛔጱ4ਁᜓӾ̶ݱࣁত꧊ 2 - 5 Ԟᤩਂؙڡ

ളӥ๶҅౯ժ๶᧔Ӟ᧔ _BSS  ྦྷਧԎጱٖ਻̶ᬯ᯾ਧԎԧፘ୮ԭقੴݒᰁ b1 - b5 ጱຽᓋ _b1 -
_b5 ̶ٌӾጱ db 4dup(?)  ᤒᐏጱฎኩ᧗ړᯈԧ4ਁᜓጱᶾऒ҅֕꧊੢๚Ꮯਧҁᬯ᯾አ ? ๶ᤒᐏ҂ጱ
఺௏̶ db(define byte)  ᤒᐏํ1ӻᳩଶฎ1ਁᜓጱٖਂᑮᳵ̶ࢩᘒ҅db 4 dup(?) ጱఘ٭ӥ҅੪ฎ4
ਁᜓጱٖਂᑮᳵ̶

ဳ఺ғdb 4 dup(?) ӧᥝ޾ dd 4 Ⴐႝԧ҅ڹᘏᤒᐏጱฎ4ӻᳩଶฎ1ਁᜓጱٖਂᑮᳵ̶ᘒ db 4 ᤒ
ᐏጱڞฎ(ᜓਁ 4 = )ᜓਁ݌ ጱٖਂᑮᳵӾਂؙጱ꧊ฎ 4

ԁ෸Ꮯכੴ᮱ݒᰁֵአጱٖਂᑮᳵ  
౯ժᎣ᭲҅ੴ᮱ݒᰁฎԁ෸ࣁਂכੀਂ޾࢏຾Ӿጱ̶ڍහٖ᮱ڥአ຾ᬰᤈੴ᮱ݒᰁጱਂؙ҅ڍහ᧣አਠ
౮҅ݸੴ᮱ݒᰁ꧊ᤩᲀྪ҅֕ฎੀਂݢ࢏ᚆአԭٌ՜ፓጱ̶ಅզ҅ੴ᮱ݒᰁݝฎڍහ॒ࣁቘ๗ᳵԁ෸ਂ
຾Ӿጱ̶޾࢏ੀਂࣁؙ



ᰁጱӧՐՐฎ຾҅ᬮํੀਂݒᰁҘᬯฎԅԧᤒᐏਂؙੴ᮱ݒమӞӥӤᬿդᎱฎӧฎਧԎԧ10ӻੴ᮱ࢧ
੪տֵײᑮᳵӧ᪃ጱ෸࢏ੀਂ҅࢏੪տֵአੀਂײᑮᳳጱ෸࢏c1 - c10 ಅᵱጱऒ҅ੀਂ כԅԧᏟ̶࢏
አ຾̶

ᦏ౯ժᖀᖅ๶ړຉӤᶎդᎱጱٖ਻̶ _TEXT ྦྷਧԎᤒᐏጱฎ MyFunc හڍ MyFunc ࣁ̶ࢱහጱ᝜ڍ 
ӾਧԎጱੴ᮱ݒᰁಅᵱᥝጱٖਂᶾऒ̶տᤩੱݢᚆጱړᯈࣁੀਂ࢏Ӿ̶य़ਹݢᚆᦊԅֵአṛ௔ᚆጱੀਂ
੪տֵአ࢏ᑮᳵ҅ᖫᦲํ࢏ᥝੀਂݝӧᬯԍᦊԅ҅࢏๶๊դฦ᭗ጱٖਂฎӞᐿᩒრၵᩇ҅֕ฎᖫᦲ࢏
ਙ̶ኧԭੀਂ࢏ጱᦢᳯ᭛ଶᬱṛԭٖਂ҅ಅզፗളᦢᳯੀਂ࢏ᚆड़ṛපጱ॒ቘ̶ੴ᮱ݒᰁֵአੀਂ҅࢏
ฎ Borland C++ ᖫᦲ๋࢏ս۸ጱᬩᤈᕮຎ̶

դᎱႴܔӾጱইӥٖ਻ᤒᐏጱฎݻੀਂ࢏Ӿړᯈੴ᮱ݒᰁጱ᮱ړ

ՐՐ੒ੴ᮱ݒᰁᬰᤈਧԎฎӧड़ጱ҅ࣁํݝᕳੴ᮱ݒᰁᩙ꧊෸҅಍տᤩړᯈکੀਂ࢏ጱٖਂ܄ऒ̶Ӥᬿ
դᎱፘ୮ԭ੪ฎᕳ5ӻੴ᮱ݒᰁ c1 - c5 ᩙڦړ꧊ԅ 1 - 5̶eax̵edx̵ecx̵ebx̵esi  ฎ x86 ᔮ32ڜ
֖ CPU ੀਂ࢏ጱݷᑍ̶ᛗԭֵአߺӻੀਂ҅࢏ฎኧ ᖫᦲ࢏ ๶٬ਧጱ ̶

x86 ᔮڜ CPU ೜ํጱੀਂ࢏Ӿ҅ᑕଧݢզ඙֢ጱฎٌ҅پ܈Ӿᑮᳳጱ๋ग़տํپӻ̶ࢩᘒ҅ੴ᮱ݒᰁ
᩻ᬦੀਂ࢏හᰁጱ෸ړݢ҅ײᯈጱੀਂ࢏੪ӧड़አԧ҅ᬯᐿఘ٭ӥ҅ᖫᦲ࢏੪տ಩຾ၝӤአ҅࣋አ๶ਂ
ᰁ̶ݒጱੴ᮱֟ۃؙ

ӥۃහᰁ੪ӧ᪃ԧ̶ԭฎ҅࢏አጱੀਂݢ҅ݸ࢏ᯈਠੀਂړ ᰁc1 - c5ݒᕳੴ᮱҅ړӤᬿդᎱᬯӞ᮱ࣁ
ጱ5ӻੴ᮱ݒᰁc6 - c10 ੪ᤩړᯈᕳԧ຾ጱٖਂᑮᳵ̶ইӥᶎդᎱಅᐏ

add esp,-20 ݗفහڍ  ೰ጱฎ҅੒຾හഝਂؙ֖ᗝጱ esp ੀਂ࢏(຾೰ᰒ)ጱ꧊؉20ٺጱ॒ቘ̶ԅԧ
Ꮯݒਂٖכᰁ c6 - c10 ࣁ຾Ӿ҅੪ᵱᥝכኸ5ӻ int ᔄࣳጱੴ᮱ݒᰁҁ4ਁᜓ * 5 = 20 ਁᜓ҂ಅᵱጱᑮ
ᳵ̶ mov ebp,esp ᬯᤈ೰եᤒᐏጱ఺௏ฎਖ਼ esp ੀਂ࢏ጱ꧊ᩙ꧊ک ebp ੀਂ̶࢏ԏಅզᵱᥝᬯԍ॒
ቘ҅ฎԅԧ᭗ᬦڍࣁහ॒ݗڊ mov esp ebp  ᬯӞ॒ቘ҅಩ esp ੀਂ࢏ጱ꧊ᬮܻܻکতᇫா҅՗ᘒ੒
ኩ᧗ړᯈጱ຾ᑮᳵᬰᤈ᯽න҅ᬯ෸຾Ӿአکጱੴ᮱ݒᰁ੪ၾ०ԧ̶ᬯԞฎ຾ጱႴቘ॒ቘ̶ֵࣁአੀਂ࢏
ጱఘ٭ӥ҅ੴ᮱ݒᰁڞտࣁੀਂ࢏ᤩአԭٌ՜አ᭔෸ᛔۖၾ०҅ইӥࢶಅᐏ̶

mov       eax,1
mov       edx,2
mov       ecx,3
mov       ebx,4
mov       esi,5
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mov       dword ptr [ebp-4],6
mov       dword ptr [ebp-8],7
mov       dword ptr [ebp-12],8
mov       dword ptr [ebp-16],9
mov       dword ptr [ebp-20],10
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አԭੴ᮱ݒᰁጱ຾ᑮᳵጱኩ᧗ړᯈ޾᯽න

ᬯԲᤈդᎱฎஃ຾ᑮᳵդفහ꧊ጱ᮱҅ړኧԭݻࣁ຾ኩ᧗ٖਂᑮᳵۗ׵҅ڹԧ mov ebp, esp  ᬯӻ॒
ቘ҅esp ੀਂ࢏ጱ꧊ᤩکਂכԧ esp ੀਂ࢏Ӿ҅ࢩྌ҅᭗ᬦֵአ[ebp - 4]̵[ebp - 8]̵[ebp - 12]̵[ebp
- 16]̵[ebp - 20] ᬯ໏ጱ୵ୗ҅੪ݢզኩ᧗ړᯈ20ਁᜓጱ຾ٖਂᑮᳵړڔ౮5ӻᳩଶԅ4ਁᜓጱᑮᳵ๶ֵ
አ̶ֺই҅ mov dword ptr [ebp-4],6  ᤒᐏጱ੪ฎ҅՗ኩ᧗ړᯈጱٖਂᑮᳵጱӥᒒ(ebpੀਂ࢏೰ᐏ
ጱ֖ᗝ)୏ত4ਁᜓڹݻጱ࣎ࣈ([ebp - 4]) Ӿ҅ਂؙ፳6ᬯӞ4ਁᜓහഝ̶

ਖ਼຾ٖਂᑮᳵᬰᤈۆړ

 mov       dword ptr [ebp-4],6
 mov       dword ptr [ebp-8],7
 mov       dword ptr [ebp-12],8
 mov       dword ptr [ebp-16],9
 mov       dword ptr [ebp-20],10

1
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஗ሾഴګ᧍ݙጱ॒ቘ  
Ӥᶎ᧔ጱ᮷ฎᶲଧၞᑕ҅ᮎԍሿࣁ੪ᦏ౯ժړຉӞӥ஗ሾၞᑕጱ॒ቘ҅፡Ӟӥ for ஗ሾ զ݊ if ๵
կړඪ ᒵ c ᧍᥺ᑕଧጱ ၞᑕഴګ ฎই֜ਫሿጱ҅౯ժᬮฎզդᎱզ݊ᖫᦲݸጱᕮຎԅֺ҅፡Ӟӥᑕଧ
ഴၞګᑕጱ॒ቘᬦᑕ̶

ӤᬿդᎱਖ਼ੴ᮱ݒᰁ i ֢ԅ஗ሾ๵կ҅஗ሾ᧣አེ܈ MySub හ҅ӥᶎฎਙԆᥝጱ࿤ᖫդᎱڍ 

C ᧍᥺Ӿጱ for ᧍ݙฎ᭗ᬦࣁೡݩӾ೰ਧ஗ሾᦇහ࢏ጱڡত꧊(i = 0)̵஗ሾጱᖀᖅ๵կ(i < 10)̵஗ሾᦇ
හ࢏ጱๅෛ(i++) ᬯӣᐿ୵ୗ๶ᬰᤈ஗ሾ॒ቘጱ̶Өྌፘ੒ጱ࿤ᖫդᎱ੪ฎ᭗ᬦ ྲ᫾೰ե(cmp) ᪡ ޾ 
᫨೰ե(jl) ๶ਫሿጱ̶

ӥᶎ౯ժ๶੒ӤᬿդᎱᬰᤈ᧔ก

MyFunc Ӿጱݩೡݙጱٖਂᑮᳵ̶for ᧍࢏ᯈԧ ebx ੀਂړᰁ i ኩ᧗ݒ҅ i ํݝᰁݒጱੴ᮱کහӾአڍ 
i = 0 ᤩ᫨ഘԅ xor ebx,ebx  ᬯӞ॒ቘ҅xor ೰ետ੒ૢ᩸ᒫӞӻ඙֢හ᩸ݦ޾ᒫԫӻ඙֢හᬰᤈ
XOR ᬩᓒ҅ᆐݸ಩ᕮຎਂؙࣁᒫӞӻ඙֢හӾ̶ኧԭᬯ᯾಩ᒫӞӻ඙֢හ޾ᒫԫӻ඙֢හ᮷೰ਧԅԧ
ebx҅ࢩྌ੪ݒ౮ԧ੒ፘݶහ꧊ጱ XOR ᬩᓒ̶Ԟ੪ฎ᧔ӧᓕ୮ڹੀਂ࢏ጱ꧊ฎՋԍ๋҅ᕣጱᕮຎ᮷ฎ
0̶ᔄ֒ጱ҅౯ժֵአ mov ebx,0  Ԟᚆ஑کፘݶጱᕮຎ҅֕ฎ xor ೰եጱ॒ቘ᭛ଶๅள҅ᘒӬᖫᦲ࢏
Ԟտ๋ۖސս۸ۑᚆ̶

XOR ೰ጱ੪ฎ୑౲඙֢҅ਙጱᬩᓒᥢڞฎ ইຎa̵bӷӻ꧊ӧፘڞ҅ݶ୑౲ᕮຎԅ1̶ইຎa̵bӷ
ӻ꧊ፘ҅ݶ୑౲ᕮຎԅ0̶

ፘݶහ꧊ᬰᤈ XOR ᬩᓒ҅ᬩᓒᕮຎԅ0̶XOR ጱᬩᓒᥢڞฎ҅꧊ӧݶ෸ᕮຎԅ1҅꧊ፘݶ෸ᕮຎ
ԅ0̶ֺই 01010101 01010101 ޾ ᬰᤈᬩᓒ҅੪տڦړ੒ݱӻහਁ֖ᬰᤈ XOR ᬩᓒ̶ࢩԅྯӻ
හਁ֖᮷ፘ҅ݶಅզᬩᓒᕮຎԅ0̶

ebx ੀਂ࢏ጱ꧊ڡত۸҅ݸտ᭗ᬦ call ೰ਧ᧣አ _MySub ڍහ҅՗ _MySub ڍහᬬ҅ݸࢧտಗᤈ inc
ebx  ೰ե҅੒ ebx ጱ꧊ᬰᤈ + 1 ඙֢҅ᬯӻ඙֢੪ፘ୮ԭ i++ ጱ఺௏҅++ ᤒᐏጱ੪ฎ୮ڹහ꧊ + 1̶

// ਧԎMySub ڍහ
void MySub(){
  // ӧ؉ձ॒֜ቘ
  
}

// ਧԎMyFunc ڍහ
void Myfunc(){
  int i;
  for(int i = 0;i < 10;i++){
    // ᯿॔᧣አMySubེ܈
    MySub();
  }
}
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    xor     ebx, ebx  ; ਖ਼ੀਂ࢏Ⴔ0
@4  call    _MySub    ; ᧣አMySubڍහ
    inc     ebx       ; ebxੀਂ࢏ጱ꧊ + 1
    cmp     ebx,10    ; ਖ਼ebxੀਂ࢏ጱ꧊10޾ᬰᤈྲ᫾
    jl      short @4  ; ইຎੜԭ10੪᪡᫨4@ ک

1
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ᬯ᯾ᵱᥝᎣ᭲ i++ ޾ ++i ጱڦ܄

i++ ฎᩙض꧊҅॔ګਠ౮ٚݸ੒ iಗᤈ + 1 ඙֢

++i ฎضᬰᤈ +1 ඙֢҅ਠ౮ٚݸᬰᤈᩙ꧊

inc  ӥӞᤈጱ cmp  ฎአ๶੒ᒫӞӻ඙֢හ޾ᒫԫӻ඙֢හጱහ꧊ᬰᤈྲ᫾ጱ೰ե̶ cmp ebx,10
੪ፘ୮ԭ C ᧍᥺Ӿጱ i < 10 ᬯӞ॒ቘ҅఺௏ฎ಩ ebx ੀਂ࢏ጱ꧊Ө10ᬰᤈྲ᫾̶࿤ᖫ᧍᥺Ӿྲ᫾೰ե
ጱᕮຎ҅տਂؙࣁ CPU ጱຽபੀਂ࢏Ӿ̶ӧᬦ҅ຽபੀਂ࢏ጱ꧊҅ᑕଧฎ෫ဩፗള݇ᘍጱ̶ᮎই֜ڣ
ෙྲ᫾ᕮຎޫҘ

࿤ᖫ᧍᥺Ӿํग़ӻ ᪡᫨೰ե ҅ᬯԶ᪡᫨೰ետ໑ഝຽபੀਂ࢏ጱ꧊๶ڣෙฎވᬰᤈ᪡᫨඙ֺ֢҅ই๋
᪡᫨҅ވෙฎڣӾጱ꧊๶࢏ຽபੀਂࣁӞᤈጱ jl҅ਙտ໑ഝ cmp ebx,10 ೰եಅਂؙݸ jl  ᬯ๵೰եᤒ
ᐏጱ੪ฎ jump on less than(ੜԭጱᦾ੪᪡᫨) ጱ೰եࣁಅ 4@ کሿইຎ i ྲ 10 ੜ҅੪տ᪡᫨ݎ̶
॒ᖀᖅಗᤈ̶

ᮎԍ࿤ᖫդᎱጱ఺௏Ԟݢզአ C ᧍᥺๶දٟӞӥ҅ےႮቘᥴ

դᎱᒫӞᤈ i ^= i ೰ጱ੪ฎ i ޾ i ᬰᤈ୑౲ᬩᓒ҅Ԟ੪ฎ XOR ᬩᓒ҅MySub() ڍහአ L4 ຽᓋ๶๊դ҅
ᆐݸᬰᤈ i ᛔी඙֢҅ইຎi ጱ꧊ੜԭ 10 ጱᦾ҅੪տӞፗ஗ሾ MySub() ڍහ̶

๵կړඪጱ॒ቘොဩ  
๵կړඪጱ॒ቘොୗ޾஗ሾጱ॒ቘොୗஉፘֵ֒҅አጱԞฎ cmp ೰ե޾᪡᫨೰ե̶ӥᶎฎአ C ᧍᥺ᖫ
ٟጱ๵կړඪጱդᎱ

    i ^= i;
L4: MySub();
    i++;
    if(i < 10) goto L4;
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// ਧԎMySub1 ڍහ
void MySub1(){

 // ӧ؉ձ॒֜ቘ
}

// ਧԎMySub2 ڍහ
void MySub2(){
  
 // ӧ؉ձ॒֜ቘ
}

// ਧԎMySub3 ڍහ
void MySub3(){

 // ӧ؉ձ॒֜ቘ
}

// ਧԎMyFunc ڍහ
void MyFunc(){
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உᓌܔጱӞӻਫሿԧ๵կڣෙጱ C ᧍᥺դᎱ҅ᮎԍ౯ժ಩ਙአ Borland C++ ᖫᦲԏݸጱᕮຎইӥ

ӤᶎդᎱአکԧӣᐿ᪡᫨೰ե҅ڦړฎ jle(jump on less or equal)  ྲ᫾ᕮຎੜ෸᪡
᫨҅ jge(jump on greater or equal)  ྲ᫾ᕮຎय़෸᪡᫨҅ᬮํӧᓕᕮຎெ໏᮷տᬰᤈ᪡᫨ጱ
jmp ᬮํአ๶ྲ᫾ጱ೰ե cmpڹᬯԶ᪡᫨೰եԏࣁ҅ ҅຅౮ԧӤᬿ࿤ᖫդᎱጱԆᥝ᭦ᬋ୵ୗ̶

ԧᥴᑕଧᬩᤈ᭦ᬋጱ஠ᥝ௔  
᭗ᬦ੒Ӥᬿ࿤ᖫդᎱ޾ C ᧍᥺რդᎱᬰᤈྲ᫾҅మ஠य़ਹ੒ᑕଧጱᬩᤈොୗํԧෛጱቘᥴ҅ᘒӬ҅՗࿤
ᖫრդᎱӾ឴ݐጱᎣᦩ҅Ԟํۗԭԧᥴ Java ᒵṛᕆ᧍᥺ጱᇙ௔҅ྲই Java Ӿ੪ํ native ىᲫਁ᷶ץ
ጱݒᰁ҅ᮎԍᬯӻݒᰁጱବ੶੪ฎֵአ C ᧍᥺ᖫٟጱ҅ᬮํӞԶ Java Ӿጱ᧍ဩᔥํݝ᭗ᬦ࿤ᖫդᎱ಍
ᚆᎣٌ᭲ᬩᤈ᭦ᬋ̶ࣁ຤Զఘ٭ӥ҅੒ԭັತ bug ጱܻࢩԞฎํଆۗጱ̶

Ӥᶎ౯ժԧᥴکጱᖫᑕොୗ᮷ฎԀᤈ॒ቘጱ҅ᮎԍԀᤈ॒ቘํՋԍᇙᅩޫҘ

 int a = 123;
 // ໑ഝ๵կ᧣አӧݶጱڍහ
 if(a > 100){
  MySub1();
 }
 else if(a < 50){
  MySub2();
 }
 else
 {
  MySub3();
 }

}

22
23
24
25
26
27
28
29
30
31
32
33
34
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_MyFunc proc near
 push      ebp        
 mov       ebp,esp
 mov       eax,123      ; ಩123ਂف eax ੀਂ࢏Ӿ
 cmp       eax,100      ; ಩ eax ੀਂ࢏ጱ꧊100ݶᬰᤈྲ᫾
 jle       short @8     ; ྲ100ੜ෸҅᪡᫨8@کຽᓋ
 call      _MySub1      ; ᧣አMySub1ڍහ
 jmp       short @11    ; ᪡᫨11@کຽᓋ
@8:
 cmp       eax,50       ; ಩ eax ੀਂ࢏ጱ꧊50ݶᬰᤈྲ᫾
 jge       short @10    ; ྲ50य़෸҅᪡᫨10@کຽᓋ
 call      _MySub2      ; ᧣አMySub2ڍහ
 jmp       short @11    ; ᪡᫨11@کຽᓋ
@10:
 call      _MySub3      ; ᧣አMySub3ڍහ
@11:
 pop       ebp
 ret 
_MyFunc endp
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Ԁᤈ॒ቘ

Ԁᤈ॒ቘ๋य़ጱӞӻᇙᅩ੪ฎ ӫஞݝ؉ӞկԪఘ ҅ӞկԪఘ؉ਠԏݸ಍տ݄؉ݚक़ӞկԪఘ̶

ᦇᓒ๢ฎඪ೮ग़ᕚᑕጱ҅ग़ᕚᑕጱ໐ஞ੪ฎ CPUڔഘ҅ইӥࢶಅᐏ

౯ժᬮฎԈӻਫᴬጱֺৼ҅ᦏ౯ժ๶፡ӞྦྷդᎱ
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ӤᬿդᎱฎๅෛ counter ጱ꧊ጱ C ᧍᥺ᑕଧ҅MyFunc1() ޾ MyFunc2() ጱ॒ቘٖ਻᮷ฎ಩ counter ጱ
꧊ಘय़ᛗܻ๶ጱԫ҅׭ᆐٚݸ಩ counter ጱ꧊ᩙ꧊ᕳ counter ̶ᬯ᯾҅౯ժ؃ᦡֵአ ग़ᕚᑕ॒ቘ ݶ҅
෸᧣አԧӞེMyFunc1 ޾ MyFunc2 ڍහ҅ᬯ෸҅قੴݒᰁ counter ጱ꧊҅ቘଫᖫᑕ 100 * 2 * 2 =
400̶ইຎ֦୏ސԧग़ӻᕚᑕጱᦾ֦҅տݎሿ counter ጱහ꧊ํ෸Ԟฎ 200҅੒ԭԅՋԍڊሿᬯᐿఘ
ጱ̶ࢩܻکইຎ֦ӧԧᥴᑕଧጱᬩᤈොୗ҅ฎஉᵙತ҅٭

౯ժਖ਼ӤᶎጱդᎱ᫨ഘ౮࿤ᖫ᧍᥺ጱդᎱইӥ

ᘒ҅؃ᦡࢩ՜ᕚᑕӾ̶ٌکഘڔᚆݢग़ᕚᑕᑕଧӾ҅አ࿤ᖫ᧍᥺ᤒᐏጱդᎱྯᬩᤈӞᤈ॒҅ቘ᮷ํࣁ
MyFun1 ڍහࣁ᧛ڊ counter හ꧊100҅ݸᬮ๚๶஑݊ਖ਼ਙጱԫ׭꧊200ٟف counter ෸҅ྋૣ MyFun2
̶ ԅ 200ݒԧ counter ጱ꧊100҅ᮎԍᕮຎ੪ਖ਼ڊහ᧛ڍ

ग़ᕚᑕԻ԰ᑕଧ॒ቘྍṈ

ԅԧ᭿عᧆbug҅౯ժݢզ᯻አզڍහ౲ C ᧍᥺դᎱጱᤈԅ֖ܔ๶ᐬྊᕚᑕڔഘጱ ᲁਧ ොဩ҅౲ᘏֵ
አ຤ᐿᕚᑕਞقጱොୗ๶᭿عᧆᳯ᷌ጱڊሿ̶

// ਧԎقੴݒᰁ
int counter = 100;

// ਧԎMyFunc1()
void MyFunc(){
  counter *= 2;
}

// ਧԎMyFunc2()
void MyFunc2(){
  counter *= 2;
}
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mov eax,dword ptr[_counter]   ; ਖ਼ counter ጱ꧊᧛ف eax ੀਂ࢏
add eax,eax                   ; ਖ਼ eax ੀਂ࢏ጱ꧊ಘय़2̶׭
mov dword ptr[_counter],eax   ; ਖ਼ eax ੀਂ࢏ጱ꧊ਂف counter Ӿ̶
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ሿࣁच๜ӤဌํՈአ࿤ᖫ᧍᥺๶ᖫٟᑕଧԧ҅ࢩԅ C̵Javaᒵṛᕆ᧍᥺ጱපሲᥝྲ࿤ᖫ᧍᥺ளஉग̶़ӧ
ᬦ҅࿤ᖫ᧍᥺ጱᕪḵᬮฎஉ᯿ᥝጱ҅᭗ᬦۗ׵࿤ᖫ᧍᥺҅౯ժݢզๅঅጱԧᥴᦇᓒ๢ᬩᤈ๢̶ګ

ଫአ޾Ꮭկጱىᔮ  

౯ժ֢ԅᑕଧާӞᛱஉ੝ፗള඙ഴᏝկ҅౯ժӞᛱ᭗ᬦ C̵Java ᒵṛᕆ᧍᥺ᖫٟጱᑕଧ᩸کᳵളഴګ
Ꮭկጱ֢አ̶ಅզय़ਹஉ੝ፗളള᥶کᏝկጱ೰ե҅Ꮭկጱഴګฎኧ Windows ඙֢ᔮᕹ ๦ᨮᨱق 
ጱ̶

֦Ӟਧሖک౯ᥝ᧔Ջԍԧ҅ဌᲙ҅౯տ᧔֕ฎ҅ձ֜Ԫఘဌํᕷ੒௔҅ሾहጱӧݶտ᭜౮ᕮຎጱ؇૧̶
ᡱᆐᑕଧާဌဩፗളഴګᏝկ҅ଚӬ Windows ੽ᠰԧഴګᏝկጱᕡᜓ҅֕ฎ Windows ܩԅ֦୏නԧ
ᔮᕹ᧣አ Windows Ӿ҅ᔮᕹ᧣አᑍԅ API ࣁ̶ګᚆ๶ਫሿ੒Ꮭկጱഴۑ ҅API ੪ฎଫአ᧣አጱڍ
හ҅ᬯԶڍහጱਫ֛ᤩਂනࣁ DLL  ෈կӾ̶

ଫአ᭗ᬦ API ᳵളഴګᏝկ

ӥᶎ౯ժ๶፡Ӟӻ᭗ᬦᔮᕹ᧣አ๶ᳵളഴګᏝկጱਫֺ

؃ইᥝࣁᑻݗӾดᐏਁᒧԀ҅੪ݢզֵአ Windows API Ӿጱ TextOut හጱ᧍ဩڍ හ̶TextOutڍ 
ҁC ᧍᥺҂ইӥ

BOOL TextOut{
  HDC hdc,              // ᦡ॓ൈᬿᤒጱݙຢ
  int nXStart,          // ดᐏਁᒧԀጱ x ࣖຽ
  int nYStart,          // ดᐏਁᒧԀጱ y ࣖຽ
  LPCTSTR lpString,     // ೰ਁݻᒧԀጱ೰ᰒ
  int cbString          // ਁᒧԀጱ෈ਁහ
}

1
2
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ᮎԍ॒҅ࣁቘ TextOut ڍහጱٖ਻෸҅Windows ؉ԧԶՋԍޫҘ՗ᕮຎ๶፡҅Windows ፗളഴګԧ֢
ԅᏝկጱดᐏ̶֕࢏ Windows ๜᫝Ԟฎ᫫կ҅ኧྌݢᥠ҅Windows ଫᧆݻ CPU փ᭓ԧ຤ᐿ೰ե҅՗
ᘒ᭗ᬦ᫫կഴګԧᏝկ̶

Windows ൉׀ጱ TextOut ڍහ API ݢզݻᑻ޾ݗ಑ܦ๢ᬌਁڊᒧ̶C ᧍᥺൉׀ጱ printf ڍහ҅
ฎአ๶޸ࣁե൉ᐏᒧӾดᐏਁᒧԀጱڍහ̶ֵአ printf ڍහฎ෫ဩݻ಑ܦ๢ᬌਁڊᒧጱ̶

ඪ೮Ꮭկᬌفᬌڊጱ IN ೰ե޾ OUT ೰ե  
Windows ഴګᏝկۗ׵ጱฎᬌ޾فᬌڊ೰ե̶ٌӾٍํդᤒ௔ጱӷӻᬌفᬌڊ೰ե੪ฎ IN OUT ޾ 
೰ե̶ᬯԶ೰եԞฎ࿤ᖫ᧍᥺ጱۗᦕᒧ̶

ಅᐏࢶইӥ҅ڊᬌ޾فOUT ೰ե๶ਫሿ੒හഝጱ᧛ ޾ զ᭗ᬦ INݢ

IN ೰ե޾ OUT ೰ե

Ԟ੪ฎ᧔҅IN ೰ե᭗ᬦ೰ਧጱᒒݩݗᬌفහഝ҅OUT ೰եڞฎ಩ CPU ੀਂ࢏Ӿਂؙጱහഝᬌکڊ೰
ਧᒒݩݗጱᒒ̶ݗ

ᮎԍᬯӻ ᒒݩݗ ݗᒒ ޾  ฎՋԍޫҘ֦ఽᥧਙ؟ӧ؟჈ݗӞ໏Ҙ᭗ᬦຽဳߺӻ჈ݗᆐݸᬰᤈᨵᇔጱᬩ
ᭆ޾ᬩڊҘ

ӥᶎ౯ժ๶፡Ӟӥਥොฎই֜ਧԎᒒ޾ݩݗᒒݗጱ

ᬮᦕ஑ᦇᓒ๢ᕟ౮ܻቘӾᦇᓒ๢ጱԲय़ᕟ౮᮱ٚ҅ހړ๶ࢧᶶӞӥғᬩᓒ̵࢏ഴ̵࢏ؙਂ̵࢏ګᬌفᦡ
௳ᦡ॓҅ᬯӷӻӨ౯ժ๜ᜓԆ᷌ڊᬌ޾ᦡ॓فᶎӷӻᬌݸӣӻ҅੪᧔᧔ڹ᧨ᦡ̶॓౯ժՔॠӧڊᬌ޾॓
௳ፘ̶ى

ᮎԍᳯ᷌๶ԧ҅IOᦡ॓ই֜ਫሿᬌ޾فᬌڊጱޫҘᦇᓒ๢Ԇ๢Ӿ҅ᴫଃԧአ๶ᬳളดᐏ࢏զ݊Ძፏᒵक़
ᦡ॓ጱࢱ ᬳള࢏ ̶ ᘒᬳള࢏ጱٖ᮱҅᮷ᬳളํአ๶Իഘᦇᓒ๢Ԇ๢ݶक़ࢱᦡ॓ԏᳵኪၞᇙ௔ጱ IC̶ই
ຎ IC ֦ӧกጮฎՋԍጱᦾ҅ᬯԶ IC ᕹᑍԅ IO ഴ࢏ګ ̶



IO ฎ Input/Output ጱᖽ̶ٟดᐏ̵࢏Ძፏᒵक़ࢱᦡ॓᮷ํݱᛔӫአጱ I/O ഴ̶࢏ګI/O ഴ࢏ګӾํአ
ԭԁ෸ਂכᬌفᬌڊහഝጱٖਂ̶ᬯӻٖਂ੪ฎ ᒒݗ(port) ̶ᒒ֦ݗ੪ݢզ಩ਙቘᥴԅ౯ժӤᬿ᧔
ጱ ჈̶ݗIO ഴٖ࢏ګ᮱ጱٖਂ҅Ԟᤩᑍԅ ੀਂ࢏ ҅ӧᥝే҅ᬯӻੀਂਂٖ޾࢏Ӿጱੀਂ࢏ӧӞ໏̶
CPU ٖਂጱੀਂ࢏ฎአԭᬰᤈහഝᬩᓒ॒ቘጱ҅ᘒIOӾጱੀਂ࢏ฎአԭԁ෸ਂؙහഝጱ̶

ګྌԞ੪ํஉग़ I/O ഴࢩᦡ॓҅ࢱኧԭᦇᓒ๢Ӿᬳള፳உग़क̶़ݗI/O ᦡٖ॓᮱ጱ IC Ӿ҅ํग़ӻᒒ ࣁ
ԏᳵ᭗ᬦݗᒒݱӞӻ̶ګᚆഴݝग़ӻᦡ॓҅ӧՐՐګզഴݢ࢏ګӞӻ I/O ഴ҅ݗ୮ᆐԞտํग़ӻᒒ̶࢏
ᒒݩݗ  ᬰᤈ̶ړ܄

ᒒݩݗԞᤩᑍԅ I/O࣎ࣈ  ̶IN ೰ե޾ OUT ೰եࣁᒒݩݗ೰ਧጱᒒ޾ݗ CPU ԏᳵᬰᤈහഝጱᬌ޾ف
ᬌ̶ڊᬯ᪙᭗ᬦٖਂጱ࣎ࣈ๶੒ٖਂᬰᤈ᧛ٟฎӞ໏ጱ᭲ቘ̶

զᒒݗԅ໫໴ਫሿ CPU ޾ क़ࢱᦡ॓ጱහഝփ᭓

ၥᦶᬌ޾فᬌڊᑕଧ  
Ḓضᦏ౯ժڥአ IN ೰ե޾ OUT ೰ե҅๶ᬰᤈӞӻፗളഴګᏝկጱਫḵ̶؃ইᦶḵጱፓጱฎᦏӞӻᦇᓒ
๢ٖᗝጱݠ࠻ҁ᢫ễ࢏҂्ڊݎᶪ̶᢫ễ࢏੗ᤰࣁᦇᓒ๢ٖ᮱҅֕ਙԞฎक़ࢱᦡ॓ጱӞᐿ̶

አ࿤ᖫ᧍᥺ྲ᫾ᔺቜ҅ᬯེ౯ժአ C ᧍᥺๶ਫሿ̶ࣁय़᮱ړ C ᧍᥺ጱ॒ቘҁᖫᦲ࢏ጱᐿᔄ҂Ӿ҅ݝᥝ
ֵአ _asm{ ޾ } ೡ᩸๶҅੪ݢզٌࣁӾᦕᬿۗᦕᒧ̶Ԟ੪ฎ᧔҅᯻አᬯᐿොୗ੪ᚆड़ֵአ C ᧍᥺޾
࿤ᖫ᧍᥺ႰݳጱრդᎱ̶

හጱ఺௏̶አ IN ೰ե᭗ᬦګᬰم܈ฎ 61H ҅๛ੲጱ H ᤒᐏጱฎݩݗጱἕᦊᒒ࢏AT ّ਻๢Ӿ҅᢫ễ ࣁ
ᧆᒒݩݗᬌفහഝ҅ଚਖ਼හഝጱ֗2֖ᦡਧԅ ON҅ᆐٚݸ᭗ᬦᧆᒒݩݗአ OUT ೰եᬌڊහഝ҅ᬯ෸᢫
ễ࢏੪տ्ڊݎᶪ̶ݶ໏ጱොဩ҅ਖ਼හഝጱ֗2֖ᦡਧԅ OFF ଚᬌ҅ݸڊ᢫ễ࢏੪؊ྊૡ̶֢

֖ᦡਧԅ ON ೰ጱฎਖ਼ᧆ֖ᦡਧԅ1֖҅ᦡਧԅ OFF ೰ጱฎਖ਼ᧆ֖ᦡਧԅ0 ̶಩֖ᦡਧԅ ON҅ݝᵱᥝ
಩మᥝᦡਧԅ ON ጱ֖ᦡਧԅ1ٌ҅՜֖ᦡਧԅ0ݸᬰᤈ OR ᬩᓒ̶ݢܨኧԭᬯ᯾ᵱᥝ಩֗2֖ᗝԅ1҅
፳ٍࣁṛ6֖ਂ׎ܨ๶ᤒᐏጱᦾฎ 00000011̶ኧԭګ03H ᬰᤈ OR ᬩᓒ̶03H አ8ԅԫᬰ ޾ྌ੪ฎࢩ
֛఺Ԏ̶0޾ᬰᤈORᬩᓒݸԞӧտݎኞࢩ۸҅ݒᘒ੪03 ޾H ᬰᤈ OR ᬩᓒ̶಩֖ᦡਧԅ OFF҅ݝᵱᥝ
಩మᥝᗝ OFF ጱ֖ᦡਧԅ0ٌ҅՜֖ᦡਧԅ1ݸᬰᤈ AND ᬩᓒ̶ݢܨኧԭᬯ᯾ᵱᥝ಩֗2֖ᦡਧԅ0҅



ฎ࿤ᖫ᧍᥺ጱ 0 ےᶎڹࣁრդᎱӾ҅FCH ฎአ 0FCH ๶ᦕᬿጱ̶ࣁFCH ᬰᤈ AND ᬩᓒ̶ ޾ྌ੪ᥝࢩ
ᥢਧ҅ᤒᐏጱฎզ A - F ᬯԶਁᒧ୏१ጱم܈ᬰګහฎහ꧊ጱ఺௏̶0FCH አ8֖ԫᬰګහ๶ᤒᐏጱᦾฎ
11111100̶ኧԭ׎ܨṛ6֖ਂࣁ፳ٍ֛఺Ԏ҅1޾ᬰᤈ AND ᬩᓒݸԞӧտԾኞࢩ۸҅ݒᘒ੪ฎ0 ݶFCH
ᬰᤈ OR ᬩᓒ̶

౯ժ੒ӤᶎጱդᎱᬰᤈ᧔ก҅main ฎ C ᧍᥺ᑕଧ᩸ত֖ᗝጱڍහ̶ࣁᧆڍහӾ҅ํӷӻአ _asm{}
ਙժӾᳵํӞӻֵአ for ஗ሾጱᑮ஗ሾ҅ړ๶ጱ᮱᩸ࢱ

Ḓضฎ᢫ễ्ݎ࢏ጱ᮱҅ړ᭗ᬦ IN EAX҅61H(ۗᦕᒧӧړ܄य़ੜٟ)೰ե҅಩ᒒ61 ݗH ጱහഝਂؙک
CPU ጱ EAX ੀਂ࢏Ӿ̶ളӥ๶҅᭗ᬦ OR EAX҅03H ೰ե҅಩ EAX ੀਂ࢏ጱ֗2֖ᦡਧ౮ ON̶๋
ᶪ̶ᡱᆐ EAXݎ୏ত࢏᢫ễ̶ֵݗ61ᒒکڊጱٖ਻ᬌ࢏᭗ᬦ OUT 61H҅EAX ೰ե҅಩ EAX ੀਂ҅ݸ
ੀਂ࢏ጱᳩଶฎ 32 ֖҅ӧᬦኧԭ᢫ễ࢏ᒒݗฎ8֖҅ಅզݝᵱ੒ӥ8֖ᬰᤈORᬩᓒ޾ANDᬩᓒ੪ݢզ
ྋଉૡ֢ԧ̶

ٌེฎӞӻ᯿॔100ེጱᑮ஗ሾ҅Ԇᥝฎԅԧࣁ᢫ễ࢏୏তݎᶪ޾؊ྊݎᶪԏᳵᑖஙےӤӞԶ෸ᳵᳵ
ᵍ̶ࢩԅሿࣁᦇᓒ๢࢏ጱᬩᤈ᭛ଶᶋଉள҅ߺொฎ 100 ӡེ஗ሾ҅ԞپԒฎ᎖෸ᳵਠ౮ጱ̶

ᆐݸฎአ๶ഴ࢏ګ᢫ễ࢏؊ྊ्ݎጱ᮱̶ړḒ҅ض᭗ᬦ IN EAX҅61H ೰ե҅಩ᒒ61 ݗH ጱහഝਂؙک
CPU ጱ EAX ੀਂ࢏Ӿ̶ളӥ๶҅᭗ᬦ AND EAX҅0FCH ೰ե҅಩ EAX ੀਂ࢏ጱ֗2֖ᦡਧԅ OFF̶
ᶪ̶ݎྊ؊࢏᢫ễֵ҅ݗᒒݩ61کڊጱ EAX ٖ਻ᬌ࢏᭗ᬦ OUT 61H҅EAX ೰ե҅಩ੀਂ҅ݸ๋

क़ࢱᦡ॓ጱӾෙ᧗࿢  
IRQ(Interrupt Request)  դᤒጱ੪ฎӾෙ᧗࿢̶IRQ አ๶ฮ؊୮ڹྋࣁᬩᤈጱᑕଧ҅ଚ᪡᫨ٌک
՜ᑕଧᬩᤈጱ஠ᥝ๢̶ګᧆ๢ګᤩᑍԅ ॒ቘӾෙ ̶Ӿෙ॒ቘࣁᏝկഴګӾ೅୮፳᯿ᥝጱ᥯ᜋ̶ࢩԅই
ຎဌํӾෙ॒ቘ҅੪ํݢᚆ෫ဩᶲ኱ᬰᤈ॒ቘጱఘ̶٭

void main(){
  
  // ᦇහ࢏
  int i;
  
  // ᢫ễ्ݎ࢏
  _asm{
    IN  EAX, 61H
    OR  EAX, 03H
    OUT 61H, EAX
  }
  
  // ᒵஇӞྦྷ෸ᳵ
  for(i = 0;i < 1000000;i++);
  
  // ᢫ễ࢏؊ྊݎኞ
  _asm{
    IN  EAX, 61H
    AND EAX, 0FCH
    OUT 61H, EAX
  }
}
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՗Ӿෙ॒ቘ୏তک᧗࿢Ӿෙጱᑕଧ(Ӿෙ॒ቘᑕଧ)ᬩᤈᕮ๳ԏ҅ڹᤩӾෙጱᑕଧ(Ԇᑕଧ)ጱ॒ቘฎ؊ྊ
ጱ̶ᬯᐿఘ٭੪ᔄ֒ԭ॒ࣁቘ෈໩ጱᬦᑕӾํኪᦾ಑ᬰ๶҅ኪᦾ੪ፘ୮ԭฎӾෙ॒ቘ̶؃ইဌํӾෙ॒
ቘጱݎኞ҅੪஠ᶳᒵک෈໩॒ቘਠ౮ݸ಍ᚆड़ളލኪᦾ̶ኧྌݢᥠ҅Ӿෙ॒ቘํ፳૤य़ጱհ꧊҅੪؟ฎ
ളލਠኪᦾݸտᬬܻࢧ๶ጱ෈໩֢ӱӞ໏҅Ӿෙᑕଧ॒ቘਠ౮҅ݸԞտᬬکࢧԆᑕଧӾᖀᖅ̶

Ӿෙ᧗࿢ᐏ఺ࢶ

ਫෞӾෙ᧗࿢ጱฎᬳളक़ࢱᦡ॓ጱ I/O ഴ҅࢏ګᨮᨱਫෞӾෙ॒ቘጱฎ CPU҅क़ࢱᦡ॓ጱӾෙ᧗࿢տ
ֵአӧݶԭ I/O ᒒݗጱٌ՜ᖫ҅ݩᧆᖫݩᑍԅ Ӿෙᖫݩ ጱં௔෸҅IRQ࢏ᶎ຃Ӿັ፡᫫ፏḝۖګഴࣁ̶
॒ሿਫጱහ꧊ฎ 06҅ᤒᐏጱ੪ฎአ06ݩ๶ᦩڦ᫫ፏḝۖڊݎ࢏ጱ᧗࿢̶ᬮํ੪ฎ඙֢ᔮᕹզ݊ BIOS
ጱӾෙ॒ቘᑕଧ̶ݩଫӾෙᖫߥ׀տ൉ڞ

BIOS(Basic Input Output System): ֖ԭᦇᓒ๢Ԇ຃౲ᘏಘୟܜӤٖᗝጱ ROM Ӿ҅᯾ᶎᦕ୯ԧአ
๶ഴګक़ࢱᦡ॓ጱᑕଧ޾හഝ̶

؃ইํग़ӻक़ࢱᦡ॓ᬰᤈӾෙ᧗࿢ጱᦾ҅ CPU ᵱᥝ؉ڊᭌೠᬰᤈ॒ቘ҅ԅྌ҅౯ժݢզࣁ I/O ഴ࢏ګ
ԅݷفےCPU Ӿᳵ ޾ Ӿෙഴ࢏ګ ጱ IC ๶ᬰᤈᖨ٫̶Ӿෙഴ࢏ګտ಩՗ग़ӻक़ࢱᦡ॓ڊݎጱӾෙ᧗࿢
ํଧጱփ᭓ᕳ CPU̶Ӿෙഴ࢏ګጱۑᚆፘ୮ԭ੪ฎᖨ٫̶ӥᶎฎӾෙഴۑ࢏ګᚆጱᐏ఺ࢶ



Ӿෙഴ࢏ګጱۑᚆ

CPU ࣁളکݑӾෙ᧗࿢҅ݸտ಩୮ڹྋࣁᬩᤈጱձۓӾෙ҅ଚڔഘکӾෙ॒ቘᑕଧ̶Ӿෙ॒ቘᑕଧጱ
ᒫӞྍ॒ቘ҅੪ฎ಩ CPU ಅํੀਂ࢏ጱහ꧊ਂٖکਂכጱ຾Ӿ̶ࣁӾෙ॒ቘᑕଧӾਠ౮क़ࢱᦡ॓ጱᬌ
ᖀᖅᬰᤈ੒Ԇᑕଧጱ॒ቘ̶ٚݸӾ҅ᆐ࢏CPU ੀਂ کጱහ꧊ᬮܻਂכ಩຾Ӿ҅ݸڊᬌ޾ف

؃ই CPU ੀਂ࢏හ꧊ᬮဌํᬮܻጱᦾ҅੪տ୽کߥԆᑕଧጱᬩᤈ҅ኜᛗᬮํݢᚆտֵᑕଧ఺क़؊ྊ౲
فইຎᑱᆐൊײᬰᤈ॒ቘ҅ᬯ෸࢏CPU ੀਂ کᬩᤈᬦᑕӾ҅տአࣁԅԆᑕଧࢩኞᬩᤈ෸୑ଉ̶ᬯฎݎ
ٌ՜ᑕଧጱᬩᤈᕮຎ҅ྌ෸ CPU ஠ᆐտکݑ୽̶ߥಅզ॒҅ࣁቘਠӾෙ᧗࿢ݱ҅ݸӻੀਂ࢏ጱ꧊஠ᶳ
ᥝᬮ̶ܻݝᥝੀਂ࢏ጱ꧊כ೮ӧ҅ݒԆᑕଧ੪ݢզ؟ဌํݎኞᬦձ֜ԪఘӞ໏ᖀᖅ॒ቘ̶

mr.l



᧗࿢Ӿෙጱ॒ቘ

አӾෙ๶ਫሿਫ෸॒ቘ  
Ӿෙฎ೰ᦇᓒ๢ᬩᤈᬦᑕӾ҅ڊሿ຤Զ఺क़ఘ٭ᵱԆ๢ଗᶼ෸҅๢࢏ᚆᛔۖ؊ྊྋࣁᬩᤈጱᑕଧଚ᫨ف
॒ቘෛఘ٭ጱᑕଧ॒҅ቘਠླ݈ݸᬬܻࢧᤩฮ؊ጱᑕଧᖀᖅᬩᤈ̶

ጱහഝ҅ᡱᆐᑕف੪ฎԅԧਫ෸॒ቘक़᮱ᬌࢩኞӾෙٌܻ҅ݎ᮷տڰԒ෫෸෫پᑕଧጱᬩᤈᬦᑕӾ҅ࣁ
ଧԞݢզࣁӧտӾෙጱचᏐӤ॒ቘक़᮱හഝ҅֕ฎᮎᐿఘ٭ӥ҅Ԇᑕଧ੪տ᷇ᔺጱ༄ັक़ࢱᦡ॓ฎވտ
ํහഝᬌ̶فኧԭक़ࢱᦡ॓տํஉग़ӻ҅ࢩྌํ஠ᥝೲᆙᶲଧ๶᧣ັ̶ೲᆙᶲଧ༄ັग़ӻक़ࢱᦡ॓ጱᇫ
ாᑍԅ ᫪ᧃ ̶੒ԭᦇᓒ๢๶᧔҅ᬯᐿ᯻አ᫪ᧃጱොୗӧฎஉݳቘ҅ইຎ֦ྋࣁ༄ັฎํވἬຽᬌ҅ف
ᬯ෸ݎײኞԧᲫፏᬌفᧆই॒֜ቘޫҘᕮຎ஠ਧտ੕ᛘ෈ਁጱਫ෸॒ቘපሲ̶ಅզܨ෸ጱӾෙᚆड़൉ṛ
ᑕଧጱᬩᤈපሲ̶

ӤᶎݝฎӾෙጱӞᐿঅ॒҅ӥᶎ࿤௛ӞӥڥአӾෙᚆड़ଃ๶ጱྋᶎ୽ߥ

൉ṛᦇᓒ๢ᔮᕹපሲ̶ᦇᓒ๢ᔮᕹӾ॒ቘ๢ጱૡ֢᭛ଶᬱṛԭक़ࢱᦡ॓ጱૡ֢᭛ଶ̶᭗ᬦӾෙݢզ
Ӿෙ᧗࿢҅ڊݎቘ๢॒ݻᦡ॓ࢱ෸҅ኧक़௳מᦡ॓ᵱᥝӨ॒ቘ๢Իഘࢱਙժԏᳵጱૡ̶֢୮क़᧣ܐ
॒ቘ๢݊෸ߥଫଚ֢ፘଫ॒ቘ̶ӧԻഘמ௳෸॒҅ቘ๢޾क़ࢱᦡ॒॓ԭݱᛔᇿᒈጱଚᤈૡ֢ᇫா̶
ᖌ೮ᔮᕹݢᶌྋଉૡ̶֢ሿդᦇᓒ๢Ӿ҅ᑕଧާӧᚆፗളଗᶼ޾඙ᕒ๢҅࢏஠ᶳ᭗ᬦӾෙᔮᕹݻ඙
֢ᔮᕹڊݎ᧗࿢҅ኧ඙֢ᔮᕹ๶ਫሿՈԅଗᶼ̶Ԇਂؙ࢏Ӿஃஃํग़᭲ᑕଧݱ޾ᛔጱਂؙᑮᳵ̶ࣁ
ᑕଧᬩᤈᬦᑕӾ҅ইڊሿ᩼ኴᦢᳯ҅ํݢᚆ୚᩸ᑕଧႰԤ౲ፘ԰Ꮘࣕמ௳̶ԅ᭿عᬯᔄԪկጱݎ
ኞ҅ኧਂؙᓕቘ᮱կᬰᤈፊၥ҅Ӟ෮ݎኞ᩼ኴᦢᳯ॒҅ݻቘ๢ڊݎӾෙ᧗࿢॒҅ቘ๢ᒈܨ᯻כݐಷ
ഷෞ̶
ჿ᪃ਫ෸॒ቘᥝ࿢̶ࣁਫ෸ᔮᕹӾ҅ݱᐿፊၥ޾ഴګᤰᗝᵋ๢॒ݻࣈቘ๢ڊݎӾෙ᧗࿢॒҅ቘ๢ᵋ
෸ߥଫଚᬰᤈ॒ቘ̶
൉׀ඳᵑሿ॒࣋ቘಋྦྷ̶॒ቘ๢Ӿᦡํݱᐿඳᵑ༄ၥ޾Კ᧏᦬ෙጱ᮱կ҅Ӟ෮ݎሿඳᵑ౲Კ᧏҅ᒈ



஠ᥝጱׁഝ̶׀ᵍᐶ҅ԅᬰӞྍ॒ቘ൉޾ᦕ୯࣋Ӿෙ᧗࿢҅ᬰᤈඳᵑሿڊݎܨ

አ DMA ਫሿᎨ෸ᳵٖय़ᰁහഝփᬌڥ  
Ӥᶎ౯ժՕᕨԧ I/O ॒ቘ޾Ӿෙጱىᔮ҅ӥᶎ౯ժ๶ՕᕨӞӥݚक़Ӟӻ๢҅ګᬯӻ๢ګ੪ฎ
DMA(Direct Memory Access) ̶DMA ฎ೰ࣁӧ᭗ᬦ CPU ጱఘ٭ӥ҅क़ࢱᦡ॓ፗള޾Ԇਂᬰᤈහഝ
փᬌ̶ᏺፏᒵᏝկᦡ॓᮷አکԧ DMA ๢҅ګ᭗ᬦ DMA҅य़ᰁහഝݢզࣁᎨ෸ᳵٖਫሿփᬌ҅ԏಅզ
ᬯԍள҅ฎࢩԅ CPU ֢ԅӾՕጱ෸ᳵᤩᜓ፜ԧ҅ӥᶎฎ DMA ጱփᬌᬦᑕ

ֵአ DMA ጱक़ࢱᦡ॓޾ӧֵአ DMA ጱक़᮱ᦡ॓

I/O ᒒ̵ݩݗIRQ̵DMA ᭗᭲ݢզ᧔ฎᦩڦक़ࢱᦡ॓ጱ3ᅩᕟ̶ݳӧᬦ҅IRQ̵DMA ᭗᭲ଚӧฎಅํक़
̶ݩݗᦡ॓ጱ I/O ᒒࢱጱ๋֗ᴴ҅ฎक़௳מᏝկ෸ಅᵱᥝጱګᦡ॓᮷ٍ॓ጱ̶ᦇᓒ๢Ԇ๢᭗ᬦ᫫կഴࢱ
IRQ ݝ੒ᵱᥝӾෙ॒ቘጱक़ࢱᦡ॓๶᧔ฎ஠ᶳጱ҅DMA ᭗᭲ݝڞ੒ᵱᥝ DMA ๢ګጱक़ࢱᦡ॓๶᧔ฎ
஠ᶳጱ̶؃ইग़ӻक़ࢱᦡ॓᮷ᦡਧ౮ፘݶጱᒒ̵ݩݗIRQ ޾ DMA ᭗᭲ጱᦾ҅ᦇᓒ๢੪෫ဩྋଉૡ֢҅
տ൉ᐏ ᦡ॓٫ᑱ ̶

෈ਁࢶ޾ᇆጱดᐏ๢ګ  
֦Ꭳ᭲෈ਁࢶ޾ᇆฎই֜ดᐏڊ๶ጱހҘԪਫӤ҅ইຎአӞݙᦾ๶ᓌܔጱ༷ೡӞӥᧆ๢҅ګᮎ੪ฎดᐏ
຤ٖਂӾ̶ᧆٖਂᑍԅࣁӞፗਂؙ௳מӾดᐏጱ࢏ VRAM(Video RAM) ᥝஃ VRAM ӾݝᑕଧӾ҅ࣁ̶
׵ଚ҅׀ᚆጱᑕଧ҅ฎኧ඙֢ᔮᕹ౲ᘏ BIOS ൉ۑ๶̶ਫሿᧆڊӾดᐏ࢏ดᐏࣁහഝ҅ᧆහഝ੪տفٟ
ۗӾෙ๶ᬰᤈ॒ቘ̶

MS-DOS ࣁ  ෸դ҅੒ԭय़᮱ړᦇᓒ๢๶᧔҅VRAM ᮷ฎԆٖਂጱӞ᮱ࣁ̶ړሿդᦇᓒ๢Ӿ҅ ดܜ ᒵ
ӫአᏝկӾӞᛱ᮷ᯈᗝํӨԆٖਂፘᇿᒈጱ VRAM ޾ GPUҁGraphics Processing Unit҂҅Ԟࢶ؉ݞ
୵॒ቘ࢏౲ᘏࢶ୵ᜮᇆ̶ᬯฎࢩԅ҅੒ᕪଉൈᕲࢶ୵ጱ windows ๶᧔҅හጯصጱ VRAM ᮷ฎ஠ᵱጱ̶



VRAM Ӿٟفጱහഝᤩดᐏࣁดᐏ࢏Ӥ

አ᫫կ๶ഴګᏝկ᩸ލ๶অ؟உᵙ҅֕ਫᴬӤݝฎڥአᬌفᬌڊ೰եݶक़ࢱᦡ॓ᬰᤈᬌفᬌڊᘒ૪̶Ӿ
ෙ॒ቘฎ໑ഝᵱᥝ๶ֵአጱۑᚆᭌᶱ̶DMA ڞፗളԻᕳ੒ଫጱक़ࢱᦡ̶॓ݢܨ

ᡱᆐᦇᓒ๢ᶾऒෛದ๞ࣁӧෙႀሿ҅֕ฎᦇᓒ๢ಅᚆ॒ቘጱԪఘ҅তᕣݝฎ੒ᬌفጱහഝᬰᤈᬩᓒ҅ଚ
಩ᕮຎᬌ҅ڊᬯӞᅩฎ࿞ᬱӧտݎኞ۸ݒጱ̶
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