
✐

✐

✐

✐

✐

✐

✐

✐

‰ÏÚÙ‰ ˙ÂÎ¯ÚÓ
˙ÂÓÏ˘‰Â ÌÈÂ˜È˙

Â„ÏÂË ÔÂÈÒ

ÌÈÏ˘Â¯È ¨ÔÂÓ„˜‡



✐

✐

✐

✐

✐

✐

✐

✐

Operating Systems (Errata and Updates)
Sivan Toledo

Copyright c© 2001 by Sivan Toledo.

Æ≤∞∞± ¨Â„ÏÂË ÔÂÈÒÏ ˙Â¯ÂÓ˘ ˙ÂÈÂÎÊ‰ ÏÎ

¨ËÈÏ˜‰Ï ¨ÌÏˆÏ ¨˜È˙Ú‰Ï ¨ÏÙÎ˘Ï ÔÈ‡
Â‡ ¯„ÒÏ ¨Ú„ÈÓ ¯‚‡Ó· ÔÒÁ‡Ï ¨Ì‚¯˙Ï

ÈÚˆÓ‡ ÏÎ·Â ‰¯Âˆ ÏÎ· ËÂÏ˜Ï
—¯Á‡ Â‡ ¨È‡ÎÈÓ ¨ÈËÙÂ‡ ¨ÈÂ¯Ë˜Ï‡—

Æ‰Ê ¯ÙÒ· ¯ÓÂÁ‰Ó ‡Â‰˘ ˜ÏÁ ÏÎ
¯ÓÂÁ· ‡Â‰˘ ‚ÂÒ ÏÎÓ È¯ÁÒÓ ˘ÂÓÈ˘

˙Â˘¯· ‡Ï‡ ËÏÁ‰· ¯ÂÒ‡ ‰Ê ¯ÙÒ· ÏÂÏÎ‰
Æ¯·ÁÓ‰Ó ·˙Î· ˙˘¯ÂÙÓ
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≤∞∞≤ ÈÏÂÈÏ ≤∏≠· ‰Â¯Á‡Ï ÔÎ„ÂÚ
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‰ÏÚÙ‰ ˙ÂÎ¯ÚÓ ¥

ÌÈÈÚ ÔÎÂ˙

¥ ÌÈÈÚ ÔÎÂ˙

∂ ‡Â·Ó ±

∏ ËÏÙ ËÏ˜ ≤

±∞ ÔÂ¯ÎÈÊ ÏÂ‰È ≥

±≤ ÌÈÎÈÏ‰˙ ‚Â˙ÈÓÂ ÌÈ„·ÚÓ ÔÂÓÊ˙ ¥

±¥ ÌÈÈÓÊ–Â· ÌÈÎÈÏ‰˙ ˙ÂÎ˙ µ

±∂ ÌÈˆ·˜ ˙ÂÎ¯ÚÓ ∂

±∏ IP Ë¯ËÈ‡‰ ÏÂ˜ÂËÂ¯ÙÂ ˙¯Â˘˜˙ ˙Â˙˘¯ ∑

≤∞ TCP ÏÂ˜ÂËÂ¯Ù ∏

≤≤ ˙Â¯ÊÂ·Ó ÌÈˆ·˜ ˙ÂÎ¯ÚÓ π

≤¥ ‰ÁË·‡Â ‰‚‰ ±∞

≤∂ ‰ÏÂÁ˙È‡Â ‰ÏÚÙ‰‰ ˙Î¯ÚÓ ‰·Ó ±±

≤∏ ·˘ÁÓ ˙ÂÎ¯ÚÓÏ ‰ÏÚÙ‰ ˙ÂÎ¯ÚÓÓ ±≤
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µ ÌÈÈÚ ÔÎÂ˙
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‰ÏÚÙ‰ ˙ÂÎ¯ÚÓ ∂

± ˜¯Ù
‡Â·Ó

‰¯ÓÂÁ ÏÚ ‰‚‰

Æ±Æ± ¯ÂÈ‡· ÚÈÙÂÓ Ô˜Â˙Ó‰ ¯ÂÈ‡‰ Æ˙ÂÚË ‰ÏÙ ¯ÙÒ· ±Æ± ¯ÂÈ‡·

˙ÂˆÂÙ ‰ÏÚÙ‰ ˙ÂÎ¯ÚÓ

ÆWindows 2000 ˙ÂÎ¯ÚÓ Ï˘ ˙Ó„˜˙Ó ‰Ò¯‚ Ô‰ Windows XP ‰ÏÚÙ‰‰ ˙ÂÎ¯ÚÓ ∫±Æ¥ ÛÈÚÒÏ ÔÂÎ„Ú
ÆWindows 2000 ÔÈ·Â Windows XP ÔÈ· ÏÂ„‚ Ï„·‰ ÔÈ‡ ¨¯ÙÒ· ÌÈ¯‡Â˙Ó‰ ÌÈË·È‰‰ ˙ÈÁ·Ó
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∑ ‡Â·Ó

ãáòî ïåøëéæ

÷ñéã ø÷á äâåöú ø÷á úãì÷î ø÷á

íéðåúð

úáåúë

èìô/èì÷å äáéúë/äàéø÷

úå÷éñô

äâåöúì÷ñéãì úãì÷îì

Æ˙Â˜ÈÒÙ‰ ˙ÂÈ·ÈÒÏ ¯·ÂÁÓ ˙ÂÈ‰Ï ÍÈ¯ˆ ÂÈ‡ ÔÂ¯ÎÊ‰ Æ¯ÙÒ· ±Æ± ¯ÂÈ‡Ï ÔÂ˜È˙ ∫±Æ± ¯ÂÈ‡
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‰ÏÚÙ‰ ˙ÂÎ¯ÚÓ ∏

≤ ˜¯Ù
ËÏÙ ËÏ˜

ÌÈÈËÙÂ‡ ÌÈ˜ÒÈ„

‰È„Ó‰ ¯ÈÁÓÂ ¨ÌÈˆÂÙ ¯˙ÂÈÏ ÌÈÎÙ‰ Ì‰ Í‡ ®Í¯Ú· ¯ÏÂ„ µ∞∞≠Ó ÏÁ‰© ˙ÈÒÁÈ ÌÈ¯˜È ÔÈÈ„Ú DVD È·¯Âˆ
ÌÈÓ‡Â˙ ‡Ï ÌÈ‚ÂÒ ¯ÙÒÓ ˘È ¨ÏÊÓ‰ ÚÂ¯Ï Æ®≤∞∞≤ ıÈ˜ È¯ÈÁÓ© ˜È¯ DVD -R ËÈÏ˜˙Ï ¯ÏÂ„ µ–ÎÓ ÏÁ‰ ∫„¯ÂÈ
Ï˘ ÌÈËÓ¯ÂÙ ‰˘ÂÏ˘Â ¨DVD+R≠Â DVD -R ¨˙ÈÓÚÙ „Á ‰·È¯ˆÏ ÌÈËÓ¯ÂÙ È˘ ÌÈÓÈÈ˜ Æ‰·È¯ˆÏ ÌÈ˜ÒÈ„ Ï˘
ÏÈÎ‰Ï ˙ÂÏÂÎÈ ‰·È¯ˆÏ ˙ÂˆÂÙ‰ ˙ÂÈ„Ó‰ ÆDVD -RAM≠Â ¨DVD+RW ¨DVD -RW ¨˙Â·Â¯Ó ˙Â·È˙ÎÏ ÌÈ˜ÒÈ„

Æ¥Æ∑ GB≠Î

Ì‚ ˙˘Ó˘Ó ÔÂ‚¯‡ ˙¯Âˆ ‰˙Â‡ ®UDF© Universal Disk Format ˙‡¯˜ DVD È·‚ ÏÚ Ú„ÈÓ‰ ÔÂ‚¯È‡ ˙¯Âˆ
˘Ó˙˘‰Ï Ô˙È ˙Â·¯ ‰ÏÚÙ‰ ˙ÂÎ¯ÚÓ· ÆÂ‡È„ÈÂ ÈË¯Ò ÌÈÏÈÎÓ‰ DVD ÈËÈÏ˜˙ ¯Â·Ú Ì‚Â ÌÈˆ·˜ ˙¯ÈÓ˘Ï
˙ÓÂÚÏ ˙ÂÂ¯˙È ¯ÙÒÓ ÂÊ ÌÈˆ·˜ ÔÂ‚¯‡ ˙¯ÂˆÏ ÆÏÈ‚¯ ¯ÂËÈÏ˜˙ È·‚ ÏÚ ¯ÂÓ˘‰ Ú„ÈÓ ¯Â·Ú Ì‚ UDF≠·
ÏÎ· ÌÈÎÂ¯‡ ÌÈˆ·˜ ˙ÂÓ˘· ‰ÎÈÓ˙ Ï˘ÓÏ ÂÓÎ ¨ÌÈ¯ÂËÈÏ˜˙ ¯Â·Ú ¯˙ÂÈ ‰˘È ÌÈˆ·˜ ÔÂ‚¯‡ ˙¯Âˆ ¨ISO≠π∂∂∞
˘Ó˙˘‰Ï ¯˘Ù‡Ó˘ ÔÂ¯˙È ¨ÌÈÂ˙ Ï˘ ˙È˙‚¯„‰ ‰·È˙Î· ‰ÎÈÓ˙‰ ‡Â‰ ¯˙ÂÈ· ·Â˘Á‰ ÔÂ¯˙È‰ Æ‡È‰˘ ‰Ù˘
ÌÈÎÓÂ˙ ÌÈ˘È„Á ÌÈ·¯Âˆ ÆÈË‚Ó ˜ÒÈ„ ÂÈ‰ ÂÏÈ‡Î ¨DVD Â‡ CD ‚ÂÒÓ ¨˙ÈÓÚÙ ·¯ Â‡ „Á ‰·È˙ÎÏ ¯ÂËÈÏ˜˙·
ÈÙÏ‡ ˙Â¯˘Ú ‰ÓÎ ¨˙ÈÒÁÈ ‰Ë˜ ÌÈÂ˙ ˙ÂÓÎ ·Â¯ˆÏ ˙¯˘Ù‡Ó‰ packet writing ˙‡¯˜‰ ‰·È¯ˆ ˙¯Âˆ·
˘ÓÓ UDF ¯ÂËÈÏ˜˙Ó ÌÈˆ·˜ ˜ÂÁÓÏÂ ·Â˙ÎÏ Ô˙È ¨ÌÈ‡˙Ó Ô˜˙‰ Ï‰Ó ÌÚ ‰ÊÎ ·¯Âˆ· ˘ÂÓÈ˘ È„È ÏÚ ÆÌÈ˙·
Ô˙È Ï·‡ ¨Â·˙Î˘ ÌÈÂ˙ ˙ÈÊÈÙ ˜ÂÁÓÏ Ô˙È ‡Ï ˙ÈÓÚÙ „Á ‰·È˙ÎÏ ¯ÂËÈÏ˜˙· ÆÈË‚Ó ˜ÒÈ„ ‰È‰ ÂÏÈ‡Î

ÆÌÈ˜ÂÁÓÎ ÌÈˆ·˜ ÔÓÒÏ
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π ËÏÙ ËÏ˜
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‰ÏÚÙ‰ ˙ÂÎ¯ÚÓ ±∞

≥ ˜¯Ù
ÔÂ¯ÎÈÊ ÏÂ‰È
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±± ÔÂ¯ÎÈÊ ÏÂ‰È
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‰ÏÚÙ‰ ˙ÂÎ¯ÚÓ ±≤

¥ ˜¯Ù
‚Â˙ÈÓÂ ÌÈ„·ÚÓ ÔÂÓÊ˙

ÌÈÎÈÏ‰˙
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±≥ ÌÈÎÈÏ‰˙ ‚Â˙ÈÓÂ ÌÈ„·ÚÓ ÔÂÓÊ˙
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‰ÏÚÙ‰ ˙ÂÎ¯ÚÓ ±¥

µ ˜¯Ù
ÌÈÈÓÊ–Â· ÌÈÎÈÏ‰˙ ˙ÂÎ˙

ÌÈÂ‚Ó‰ ∫ÌÈËÂÁ

∫˙ÂÈ‰Ï ÍÈ¯ˆ ÔÂ˘‡¯‰ ÚË˜‰ Æwhile≠‰ ˙Â‡ÏÂÏ ˙Â˜„Â·˘ ÌÈ‡˙· ¨ÂÈÂÚË ÂÏÙ ∏∂≠Â ∏µ „ÂÓÚ· „Â˜‰ ÈÚË˜·

forever {
pthread_mutex_lock(&m)
while (buffer_state==full) � empty≠Ï ˙ÂÚË· ÌÈÂÂ˘Ó ¯ÙÒ·

pthread_cond_wait(&c,&m)
ıˆÂÁÏ ·Â˙Î
buffer_state=full
pthread_cond_signal(&c)
pthread_mutex_unlock(&m)
ÍÈ¯ˆ Ì‡ ˙Â¯Á‡ ˙ÂÏÂÚÙ Úˆ·

}

∫˙ÂÈ‰Ï ÍÈ¯ˆ È˘‰ „Â˜‰ ÚË˜

forever {
pthread_mutex_lock(&m)
while (buffer_state==empty) � full≠Ï ˙ÂÚË· ÌÈÂÂ˘Ó ¯ÙÒ·

pthread_cond_wait(&c,&m)
ıˆÂÁ‰Ó ‡¯˜
buffer_state=empty
pthread_cond_signal(&c)
pthread_mutex_unlock(&m)
ÍÈ¯ˆ Ì‡ ˙Â¯Á‡ ˙ÂÏÂÚÙ Úˆ·

}
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±µ ÌÈÈÓÊ–Â· ÌÈÎÈÏ‰˙ ˙ÂÎ˙

∫˙ÂÈ‰Ï ÍÈ¯ˆ ∏∂ „ÂÓÚ· „Â˜‰ ÚË˜Â

forever {
pthread_mutex_lock(&m)
while (buffer_state==full) � empty≠Ï ˙ÂÚË· ÌÈÂÂ˘Ó ¯ÙÒ·

pthread_cond_wait(&c,&m)
ıˆÂÁÏ ·Â˙Î
buffer_state=full
pthread_cond_broadcast(&c)
pthread_mutex_unlock(&m)
ÍÈ¯ˆ Ì‡ ˙Â¯Á‡ ˙ÂÏÂÚÙ Úˆ·

}
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‰ÏÚÙ‰ ˙ÂÎ¯ÚÓ ±∂

∂ ˜¯Ù
ÌÈˆ·˜ ˙ÂÎ¯ÚÓ
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±∑ ÌÈˆ·˜ ˙ÂÎ¯ÚÓ
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‰ÏÚÙ‰ ˙ÂÎ¯ÚÓ ±∏

∑ ˜¯Ù
˙¯Â˘˜˙ ˙Â˙˘¯

IP Ë¯ËÈ‡‰ ÏÂ˜ÂËÂ¯ÙÂ
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±π IP Ë¯ËÈ‡‰ ÏÂ˜ÂËÂ¯ÙÂ ˙¯Â˘˜˙ ˙Â˙˘¯
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‰ÏÚÙ‰ ˙ÂÎ¯ÚÓ ≤∞

∏ ˜¯Ù
TCP ÏÂ˜ÂËÂ¯Ù
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≤± TCP ÏÂ˜ÂËÂ¯Ù



✐

✐

✐

✐

✐

✐

✐

✐

‰ÏÚÙ‰ ˙ÂÎ¯ÚÓ ≤≤

π ˜¯Ù
˙Â¯ÊÂ·Ó ÌÈˆ·˜ ˙ÂÎ¯ÚÓ
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≤≥ ˙Â¯ÊÂ·Ó ÌÈˆ·˜ ˙ÂÎ¯ÚÓ
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‰ÏÚÙ‰ ˙ÂÎ¯ÚÓ ≤¥

±∞ ˜¯Ù
‰ÁË·‡Â ‰‚‰
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≤µ ‰ÁË·‡Â ‰‚‰
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‰ÏÚÙ‰ ˙ÂÎ¯ÚÓ ≤∂

±± ˜¯Ù
‰ÏÚÙ‰‰ ˙Î¯ÚÓ ‰·Ó

‰ÏÂÁ˙È‡Â
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≤∑ ‰ÏÂÁ˙È‡Â ‰ÏÚÙ‰‰ ˙Î¯ÚÓ ‰·Ó
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‰ÏÚÙ‰ ˙ÂÎ¯ÚÓ ≤∏

±≤ ˜¯Ù
‰ÏÚÙ‰ ˙ÂÎ¯ÚÓÓ
·˘ÁÓ ˙ÂÎ¯ÚÓÏ


