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AF7HA] Z2A|L F4 330 AAE viLeo HAfste As 78 etk wlo]29t
HREE HALEE AR EAAlE Z2ALE S HiRed gE FEeR 4
AR 4= QAek, o2t FEj S Fa F3kel Hish Al AFde HERE Flolth
L3} 9 Abofofl ARGEA] ¢ 2 FXto] AL
9 19. 10014 & 4= Qo] 28T 9 Abo] 9] k2 AREEA] QTR E 4 1k
=] vz o] A uf &2 g AR, Wo| Aok vk s HAAE WAl
w5 el 7E Asteh, ERE S F7ko] & wRe T 2 A Adgo] ufe- of Hr,
ol SHoA & o wojAae} HiRE WAl FA/do] fint.
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19.1 Al2E o] 4 Wo]A /v-&E (base/bound) o] uks}

o] ZAIE s Ast7] f1gt ofelt]ol7F A oY, v Al awlH o] d(segmentat-ion)
oltt, Ags| eH ofojrjo]2 A Holx 1960t Z27HA] A&7 ekttt [Hol6l;
Gre62], ofolc]oli= 7FErshe, MMU holl 22 shLke] o] 2oh uhe= At 4]k
Zo] ofyel 4 F7He] =2 & el NlaWE (segment) UFTh Hjo] A9} HEL-E o]
AV, ATHES 54 olE 7L A% el R4 FLlolT), fevt 2oz
Ao o Tylol e AW W 3 o] A 22| AIHEY} 9ok Aol Ae

AHE-SHH & oxﬂXﬂ% 7} QavES 2] Wmele] 7] o2 o)X w3t 2 9,
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AUtk 19 19.25 BAL 64KBO| S vmejof 3719 A1 EL} A A-E2
of|oFE 16 KB o] ZA3ic}.

T"A & 4= %o, AHE 2 viEefout & F7to] SETh AFEEA] b2
golo] We gy F4 TS (LEls Y2 EECE ALEE F4 Z7Hsparse
address space) o|g2}1l H2) =83 4= 9t}

MIHE P& 1% MMU st=go] 2= o4t At dh, o] A< 78‘—°r 3
Aol Hjo] ALt v E X AH o] dasirt, 1Y 19,32 ¢ djof dst= 2
A AH 9] gh& HojEr, 2 v E g A AE = Al LHES] A7]|E AR
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AW Foltk, dlojash v AL A YO AT AL (WTHET shte]
4%), Aot Bel 242 Q7] glote] theTt 2L AL s ek,

// 14 bit VAZO A2l 2 bitZ 20{=2

Segment = (VirtualAddress & SEG_MASK) >> SEG_SHIFT

// OlH 2EAIS 2oj=2

Offset = VirtualAddress & OFFSET_MASK

if (Offset >= Bounds[Segment])
RaiseException (PROTECTION_FAULT)

else
PhysAddr
Register

Base[Segment] + Offset
AccessMemory (PhysAddr)

o= AA A& 7SR 9 Ao AREE A e A 4 Tt SEG_MASK
= 0x3000, SEG_SHIFT= 12, 18|31l OFFSET_MASK+ OxFFF 2 XA =}
AIHE F7E et b 2449 2HES ARESAL =4 F3tol= Al 7119
ARE (RE, 9, 2895 2467] g A4 7H5e A IHE shis vagow
et &, A 4 31 1/42 ARgo] E7Esslth o] AIE dAst] sl
KN

U A AEL e} 718 sl AlHEd] Ak Al THE AlEe 9 1u|

AR [LL82].
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ol NZHIET} o= Wk 2 epel=A| = gotof gith, of|& 50, st HIES
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AIPE  HolA A7 SWIFSER I
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dlofut 2 23S WSSl 98 o] AldE ol dE o
Ay ¢ ok T4 Ik Blad] & @9l Ste g Bakelr] ol dF 27|
/\]/\Eﬂ (& E9], Multics [CV65; DD68]) 2 F4 F7H 22 37]9] 37to 2 2|
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“1%% o NIAHES A Hsh7] flsiAl= o AIHES] HRE vxeo] A
ANZHE gol& 22 st=9o)7t asith, AadWE l l%a o]-g-5tH HH—r
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AUt 7|& NIHEE S45h= Hloe 3o HA gt $2= o] ZAE 9+
3} (external fragmentation) 2} F-ET} [Ran69], 18 19.6(¥U&)S HA|Q,

(0] F= Ixj (o] =4 _‘é':
0 KB = 0 KB =

2 A 2 A
8KB | (@@= doig 5 8KB | (@= doig 5
16 KB 16 KB

@A)
24 KB 24 KB

EEs ECE
32 KB o 32 KB
40 KB PR 40 KB
48 KB 48 KB

- ©1A8)
56 KB 56 KB

EEE
64 KB 64 KB

(O™ 19.6) &= A} g5 T w22 A

o] oo A MEL ZEAAZE B Eo] 20KBE &sta]aL qhthal 7FA kAt 9
oflof Al 24 KB 2] ®l F7ko] EA 57| = skAINE shute] &% Fto] otz Al 7H9
A (chunk) & Vol A Qlot, =GAA= 20KBe] 23S 3

o] ZAe] A F Tt 7HA= &Y AIMEES He
Z(compact)st= Zloltt, dlE 5o, FYAA = A A8 F2l ZEAAE FHskaL
59| HlolHE stuel dA&E F2to]| FAbskaL, AIWE AL 2E =T
W2 fIRF 7He 7| A shef, ApAlo] A & Wl F3te FHEE 4= Qo]
TGO 2N A= 2L T .S THAZ 5 ok, AN AU E
o] Fsprp F A4bolar kAo g
P52 Hgo] Wo
Sh= eSS ARk Ao, vl 1t T
gheh, HA A (best-fit),
#]Z(buddy algorithm) 2}
Aol EAgttt, o] Fof A
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9 1000749) S@e] EAATIR, HA A
- BHkE Aeole] A9 ohe ek daelgel AUt e Fa

gt

ou| & 7hxIct: QF THIE Aot s A7 AL EA5HA] e =
A AeE skl 11 A d o] FE3] “ﬂ% 3ge Holr}, §-L3 XA A
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19.7 8°F
Aade o] W EAIE sl 25, ”ﬂilﬂ 7HEEHE and o2 AET 4=
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[CV65] “Introduction and Overview of the Multics System”
F.J. Corbato and V A, Vyssotsky
Fall Joint Computer Conference, 1965
Fall Joint Computer ConferenceolA] BFE ¥ Multicsof] #3F cJAl =82 & olLf, 249 1
Ho|x] gl HEAFG o]
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©

[DD68] “Virtual Memory, Processes, and Sharing in Multics”
Robert C. Daley and Jack B, Dennis
Communications of the ACM, Volume 11, Issue 5, May 1968

Multics oAl 4 &7& d5l= 2 of -"VLU} 27| =i, 48 YHL AHE g ofo ]':/Of
A} Ez FPz)o 2015]0] 2 X-windows efo] B ala]7} @ FePHA] ofA] S3F3LGIc) ofH
o]i= o] Akt X11 efo]BEele]7F UNixe] 27| B4 &2 7] xS AAsH Ao tigh

MITe] B rfalm w3l

[Gre62] “Fact Segmentation”

M.N. Greenfield

Proceedings of the SJCC, Volume 21, May 1962

Azl E]ol Ao #oF E TFE 27] =, U YF SHE Q7] gl oE ol ik 7k
w30l .

[Hol61] “Program Organization and Record Keeping for Dynamic Storage”
A W, Holt
Communications of the ACM, Volume 4, Issue 10, October 1961
AlzillE]o] da} 218 ARg-of] #3l WS = HE F =2 27] o HA] §7] ofH =i,

[09] “Intel 64 and IA-32 Architectures Software Developer’s Manuals”
Intel, 2009
URL: http://www.intel. com/products/processor/manuals
Al zlE] o] dofl #3F g eled il A=l Hef (BF Sal] 3%). vlelE HgA1E Aol
Aol of Zrolet,

[Knu68] “The Art of Computer Programming: Volume I”
Donald Knuth
Addison-Wesley, 1968
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[LL82] “Virtual Memory Management in the VAX/VMS Operating System”
Henry M, Levy and Peter H, Lipman
IEEE Computer, Volume 15, Number 3 (March 1982)
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[Smo04] “System Call Support”
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o] Z22PE ALWEIH ATl S Wifto] o o2 lofuiin mofiee
ZA|EE 8-S READMES 2544] 9.

5.

12

. 16H}o] B 224 7k} 1281}0] E 9]

segmentation, py —a 128 —p 512 b 0 -1 20 —B 512 —L 20 —s O
segmentation.py —a 128 —p 512 —b 0 -1 20 —B 512 —L 20 —s 1
segmentation,py —a 128 —p 512 b 0 -1 20 —B 512 —L 20 —s 2

oI eIk FE o] M ek B olofFta YA Aot (919] izl
AR O E ARSI, Al TTHE 09] B A 1A

AAE 19 LY o) AR 2
Fa MY 2 ok MY S Fab ROl
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A5t segmentation py?] AEAS oDA| &lg 4= A7}
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segmentation, py —a 16 —p 128

ssssssssss

—b0 ? ——10 ? ——bl ? ——11 ?

AR A TP T4 F oF 90% 7 FAT AlLROfA (5, AlHlE o] f]Rto]
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AAsloF sh=717 o| wiziEa7E SR8
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