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™◊ËÕºŸâ«‘®—¬/Àπà«¬ß“π

∫∑§—¥¬àÕ
„πß“π«‘®—¬π’È §≥–ºŸâ«‘®—¬®–æ—≤π“°√–∫«π«‘∏’°“√·≈–‡§√◊ËÕß¡◊Õ´Õøµå·«√å (Software Tools) ‡æ◊ËÕ™à«¬„π°“√ÕÕ°·∫∫

Real-Time Embedded Systems ¢π“¥‡≈Á° ‚¥¬‡§√◊ËÕß¡◊Õ™à«¬ÕÕ°·∫∫π’È®–º≈‘µº≈≈—æ∏å‡ªìπ‚ª√·°√¡„π√Ÿª·∫∫¢Õß¿“…“ C

∑’Ë ‰¡à‡®“–®ß°—∫ ∂“ªíµ¬°√√¡¢Õß Embedded System „¥Ê „π√–∫∫‡À≈à“π’È‡ß◊ËÕπ‰¢¥â“π‡«≈“‡ªìπ ‘Ëß ”§—≠ „π°√Õ∫π’È ª√–°Õ∫¥â«¬

√–∫∫ Real-Time Scheduling ·≈–√–∫∫ √â“ß√À— §” —Ëß·∫∫Õ—µ‚π¡—µ‘ ‚¥¬√–∫∫ Real-Time Scheduling ™à«¬«‘‡§√“–Àåæƒµ‘°√√¡

∑“ß¥â“π‡«≈“  à«π√–∫∫ √â“ß√À— §” —ËßÕ—µ‚π¡—µ‘®–™à«¬„π°“√ Implement Design ∑’Ë ‰¥âÕÕ°·∫∫‰«â ºŸâÕÕ°·∫∫√–∫∫

‡æ’¬ß·§à√–∫ÿæƒµ‘°√√¡¢Õß‚æ√‡´ ¥â«¬ Visual Tool ∑’Ëæ—≤π“¢÷Èπ ·≈–√À— §” —Ëß®–∂Ÿ° √â“ßÕ—µ‚π¡—µ‘√À— §” —Ëß®–Õ¬Ÿà„π√Ÿª·∫∫

¿“…“´’ ∑’Ë§Õ¡‰æ≈å ‰¥â ·≈– “¡“√∂π”‰ª≈‘ß§å°—∫√À— §” —Ëß∑’Ë¡’Õ¬Ÿà‡¥‘¡‰¥â ∑—Èß√–∫∫°“√ √â“ß√À— §” —Ëß·∫∫Õ—µ‚π¡—µ‘·≈–√–∫∫

Real-Time Scheduling ‰¥â∂Ÿ° Implement „π VisualRT πÕ°®“°π’È√–∫∫ Real-Time Scheduling ‰¥â∂Ÿ°¢¬“¬µàÕ‰ª‡ªìπ√–∫∫

Multi-CPU Scheduling ·≈–√–∫∫ √â“ß√À— §” —Ëß·∫∫Õ—µ‚π¡—µ‘‰¥â∂Ÿ°¢¬“¬µàÕ‰ª‡æ◊ËÕ √â“ß√À— §” —Ëß‡ªìπ¿“…“´’

∑’Ë√Õß√—∫ß“πª√–¬ÿ°µå∑“ß MCS-51 Õ’°¥â«¬

«—µ∂ÿª√– ß§å
1. ‡æ◊ËÕ°“√ÕÕ°·∫∫‚ª√·°√¡µàÕª√– “π·∫∫°√“øî° (gGraphical Interface)  ”À√—∫ Architectural  Level

·≈– Behavior Level  ”À√—∫´Õøµå·«√å™à«¬ÕÕ°·∫∫ Real-Time Embedded Systems

2. ‡æ◊ËÕ°“√»÷°…“§âπ§«â“À“·∫∫®”≈Õß¢âÕ¡Ÿ≈ (Data Model)  ”À√—∫°“√‡°Á∫¢âÕ¡Ÿ≈‡°’Ë¬«°—∫°“√ÕÕ°·∫∫Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ

√«¡∑—Èß √â“ß«‘∏’°“√µ√«® Õ∫§«“¡∂Ÿ°µâÕß¢Õß Specification ¢Õß√–∫∫∑’ËºŸâ„™â°”Àπ¥‚¥¬„™â ·∫∫®”≈Õß¢âÕ¡Ÿ≈π’È‡ªìπæ◊Èπ∞“π

3. ‡æ◊ËÕ°“√»÷°…“·≈–æ—≤π“«‘∏’°“√ Generate Code Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ

4. ‡æ◊ËÕ°“√æ—≤π“‡§√◊ËÕß¡◊Õ™à«¬°“√ÕÕ°·∫∫ (Design Tool) ™à«¬„π°“√ Generate Code ‡ªìπ¿“…“ C  ”À√—∫ Real-Time

Embedded Systems

√–‡∫’¬∫«‘∏’«‘®—¬
1 æ—≤π“·∫∫®”≈Õß¢âÕ¡Ÿ≈¢Õß‡§√◊ËÕß¡◊Õ´Õøµå·«√å (Software Tools) ·≈–‚ª√·°√¡µàÕª√– “π°—∫ºŸâ„™â (User Interface)

2 «‘‡§√“–Àå§«“¡∂Ÿ°µâÕß¢Õß·∫∫®”≈Õß¢âÕ¡Ÿ≈·≈–«‘∏’°“√µ√«® Õ∫§«“¡µâÕß°—π (Consistency) ¢Õß·∫∫®”≈Õß√–¥—∫µà“ßÊ

2.1 »÷°…“·∫∫®”≈Õß¢âÕ¡Ÿ≈∑’Ë¡’Õ¬Ÿà ·≈–°“√·∑π§à“√–∫∫®“°·∫∫®”≈Õß∑’Ë¡’Õ¬Ÿà‚¥¬„™â«‘∏’°“√ Formal

2.2 »÷°…“«‘∏’°“√æ‘ Ÿ®πå§«“¡∂Ÿ°µâÕß¢Õß√–∫∫·∫∫Õ◊ËπÊ

2.3 æ—≤π“«‘∏’°“√µ√«® Õ∫§«“¡∂Ÿ°µâÕß¢Õß·∫∫®”≈Õß (Model Checking) ∑’Ë„™âÕ¬Ÿà®“°¢âÕ°”Àπ¥ (Specification)

∑’Ë°”Àπ¥

2.4 ‡ª√’¬∫‡∑’¬∫«‘∏’°“√µ√«® Õ∫§«“¡∂Ÿ°µâÕß∑’Ëæ—≤π“¢÷Èπ·≈–«‘∏’°“√Õ◊ËπÊ

2.5 æ—≤π“‚ª√·°√¡·≈–‚ª√·°√¡µàÕª√– “π°—∫ºŸâ„™â (User Interface)  ”À√—∫«‘∏’°“√∑’Ëæ—≤π“¢÷Èπ

3 æ—≤π“Õ—≈°Õ√‘∑÷¡„π à«π¢Õß Code Generation

3.1 »÷°…“«‘∏’°“√ Generate Code ‚¥¬∑—Ë«‰ª

3.2 «‘‡§√“–Àåµ—«·∫∫∑’Ë √â“ß¢÷Èπ ·≈–À“§«“¡ —¡æ—π∏å°—∫√À— §” —Ëß¿“…“ C  ”À√—∫·µà≈–Õß§åª√–°Õ∫¬àÕ¬„πµ—«·∫∫

3.3 æ—≤π“Õ—≈°Õ√‘∑÷¡„π°“√ √â“ß√À— §” —Ëß‡ªìπ¿“…“ C ·∫∫Õ—µ‚π¡—µ‘ ”À√—∫µ—«·∫∫∑—ÈßÀ¡¥¢Õß√–∫∫

3.4 π”‡Õ“«‘∏’°“√∑’Ëæ—≤π“¡“Õ‘¡æ≈’‡¡πµå„π´Õøµå·«√å

º≈°“√«‘®—¬
1.  √â“ß°√Õ∫¢Õß°“√ÕÕ°·∫∫ (Design Framework) ‚¥¬·∫àß°“√ÕÕ°·∫∫‡ªìπ√–¥—∫‰¥â·°à√–¥—∫ ‚¥¬„™â Structure,

Behavior ·≈– Activity Model ¥—ß√Ÿª∑’Ë 1 VisualRT

‡§√◊ËÕß¡◊Õ™à«¬æ—≤π“´Õøµå·«√å ”À√—∫ Real Time ¢π“¥‡≈Á°
Visual Application Generator for Small Real Time Embedded Systems

π .®—π∑π“ ®—π∑√“æ√™—¬ ¿“§«‘™“§Õ¡æ‘«‡µÕ√å §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬»‘≈ª“°√

π“¬∏’√«—≤πå ª√–°Õ∫º≈ §≥–«‘∑¬“»“ µ√å  ∂“∫—πæ√–®Õ¡‡°≈â“ ‡®â“§ÿ≥∑À“√≈“¥°√–∫—ß

π“ß∏—π«¥’  ÿ‡πµπ—π∑å ¿“§«‘™“§Õ¡æ‘«‡µÕ√å §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈

2. æ—≤π“«‘∏’°“√ √â“ß√À— §” —Ëß·∫∫Õ—µ‚π¡—µ‘®“° Activity Model ¥—ß√Ÿª∑’Ë 2

3.  √â“ß‚ª√·°√¡µàÕª√– “π°—∫ºŸâ„™â ”À√—∫°“√√Õß√—∫æƒµ‘°√√¡¥â“π‡«≈“„π´Õøµå·«√å∑’Ëæ—≤π“¢÷Èπ·≈–æ—≤π“

·≈–Õ‘¡æ≈’‡¡πµå«‘∏’∑” Real-Time Scheduling ‡æ◊ËÕµ√«® Õ∫§«“¡∂Ÿ°µâÕß¥â“π‡«≈“®“° Behavior Model ¥—ß√Ÿª∑’Ë 3 ·≈– 4

4. ª√—∫ª√ÿß´Õøµå·«√å·∫∫®”≈Õß·≈–°“√ √â“ß√À— §” —Ëß„Àâ√Õß√—∫

°—∫ß“πª√–¬ÿ°µå ”À√—∫ MCS-51 ¥—ß√Ÿª∑’Ë 5

Visual-MCS-51

5. ª√—∫ª√ÿß Real-Time Scheduler „Àâ√Õß√—∫°“√√–∫∫∑’Ë∑”ß“π·∫∫

Multi-CPU ·≈–«—¥ª√– ‘∑∏‘¿“æ°“√∑”ß“π ¥—ß√Ÿª∑’Ë 6 ·≈– 7

 √ÿª
„πß“π«‘®—¬π’È ‰¥â∑”°“√ÕÕ°·∫∫°√Õ∫ ”À√—∫°“√ÕÕ°·∫∫√–∫∫ Real-Time Embedded System ‚¥¬·∫àß¡ÿ¡¡ÕßÕÕ°‡ªìπ 2 √–¥—∫

‰¥â·°à √–¥—∫ Structure ·≈–√–¥—∫ Behavior ´÷Ëß√–¥—∫ Structure ‰¥â„™â Structure Model ·≈–√–¥—∫ Behavior ‰¥â„™â Process

·≈– Activity Model  ”À√—∫√–¥—∫ Behavior ®“°µ—«·∫∫∑—Èß “¡π’È ºŸâ«‘®—¬‰¥âæ—≤π“°“√«‘∏’°“√∑” Real-Time Scheduling

·≈–°“√ √â“ß√À— §” —Ëß·∫∫Õ—µ‚π¡—µ‘„Àâ Õ¥§≈âÕß°—π ´÷Ëß‰¥â√–∫∫°“√®—¥°”Àπ¥°“√ (Scheduling) ∑’Ë √â“ß¢÷Èπ√Õß√—∫·∫∫ 1 CPU

À√◊Õ À≈“¬ CPU ·≈–√–∫∫°“√ √â“ß√À— §” —Ëß·∫∫Õ—µ‚π¡—µ‘‰¥â∂Ÿ°¢¬“¬„Àâ√Õß√—∫°“√ √â“ß√À— §” —Ëß ”À√—∫ß“πª√–¬ÿ°µå

¢Õß MCS-51 ¥â«¬

√Ÿª∑’Ë 1 °“√·∫àß framework °“√ÕÕ°·∫∫‡ªìπ 3 √–¥—∫

√Ÿª∑’Ë 7 °“√«—¥ª√– ‘∑∏‘¿“æ°“√∑”ß“π¢Õß·µà≈– CPU

√Ÿª∑’Ë 6 °“√®”≈Õß°“√∑”ß“π ”À√—∫√–∫∫·∫∫ Multi-CPU

√Ÿª∑’Ë 5 °“√ √â“ß√À— §” —Ëß·∫∫Õ—µ‚π¡—µ ”À√—∫

Visual-MCS-51

√Ÿª∑’Ë 4 °“√®”≈Õßæƒµ‘°√√¡®“° Real-Time Scheduler

∑’Ëæ—≤π“¢÷Èπ
√Ÿª∑’Ë 3 °“√√Õß√—∫≈—°…≥–∑“ß¥â“π‡«≈“¢Õß´Õøµå·«√å

√Ÿª∑’Ë 2 °“√ √â“ß√À— §” —Ëß·∫∫Õ—µ‚π¡—µ‘®“° activity model
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