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= : AlAE D2y ‘ ® Multi programming system

| 1 gl 9
@ Real time processing system

[

1. 0{® WE0 -12 Sot 29 B2 TSIt ACH dXA

Ol D198 eSS 20 Haz g0l = oASs| oz 10. W22 Z 2 HIA(Macro Processor)® JI2 48 {0l ol
29 YotX o= A7
@ CBW @ MUL @ 22 32 4 @ A2 S Ay
® NEG @ suB @ WA= == @ 132 Fo| =%
2. Z2OE AMS 950 HE2 Wl Ol Bs sese | 11 ASES ISR 45 B JIF00 Ofd 227
zeler Qe @ xel s
® allocation @ compile @ Brak A2t @ NS
@ linking @ loading
12. A T2 5L 21 AEZOZ 21 Al T2y
o o ol =| = = =2=
3. Ol E2I0{0 (HEt HY22 RK w2 ALY S EiST5 gohe ool mEnas Al s ass
® angi:;giégé?ﬁo;@¢mgajlg% SRS (1 Syntax analysis (@ Code generation
@ OlEE2109 I SHS SYUGHKS MA&E CPUDMC @ Code optimization @ Lexical analysis
AFBElE OlMZ2(010F TIE + UACH
@ 01MS20iR HuE A ZROBeeEHHI Ay of | 1O HAN 2ASI IS Sa=A AL4E?

M ESHCE @ (THD1 AIZ2E + MHIA AIZE) / THDL AlIZE
@ ZZ gy JlssieE o @ (CHD1 A2t = MHIA AIZE) / MHIA Al
®© (LHDl AlIZF + MHIA A2 / MHIA AlZE

( )

oY
He
M
>
i
>
0K
ro
[l

O|510] NEZREIOZ AIRSIE 20T 20| AIRE & Y=

O uUss slie =233 | zZ&t F= HE2? _

. E"VEN e 2 (';O:G 7% 14. JIH0I01 CHEt HHO2 X US AHS?
ATED} XE OIGHE 2 U= AH00ICH

® EJECT @ INCLUDE =

@ JIZ0tCH JIH OO T2

5. OflZel0lA OfE JISE 010 &4 US 2Yots Y © 0 121 28+ FEZ FHEL
0l=? @ 212 A0 Roofot Hl=e HEHS JIACH
® ASSUME ® EQU
15. SYstH B ¥YOIS MEs WeE O Il
INCLUDE INT
© @ ShedB 2ol 200 AOKSE, YHNSS sk

. _ Jl=dll =1 0182 KNJFA, BTS2 0 ERE
6. & =2/t Source Program= Object Program2 & éﬂg‘.a* oy OIEE_LIPC%H =pIZ2 0| 20|12 =2 £ 9t 0

EH}l_@giic??perandMI UAe gs UsS 2E0 Y "HIX ==y 25 YOS 20|24 BH=I?
5 =

—_ O o

® ORG @ EVEN O az @ cIE¥ Holg
TZNA Z2H
@ INCLUDE @ DREF ® ®
. - 16. Z203 UWOAN ¢5 Q=0 J|eeE LHiEE MZE bR

7. HEEE 0| WA (Two Pass)2 F4ole F=H 0|87 OloF & M AIB5ts HAaERI gae?

@ Oién'%aigl ‘__’J.jl @ 97% ﬂal @ NEG @ CBW

® &8 EX(Forward Reference) @ Ciatst 28 2 @ CWD ® XCHG
8. IZ O AA BEIF MM =H;HIYIINMXY =2 82

17. T2 04 ANOUA 0™ ZSO0l BNFOl 2d B2 =4
SRA=X =I5 RAdl 2HE= ECl=?

@ compiler — loader — linkage editor @ o|MEL ® IIAEL

® compiler — linkage editor — loader @

A2?

©
o
o
im |
o

@ loader — compiler — linkage editor

@ linkage editor — compiler — loader 18. AIAE AZEHONH Ost 2oz g8l A2?
@ oIERINR SEAZERNE HEols HE2 S&ist
9. 2NN 22 JI¥H = 0l Ol AIZ2XDF AIdteE AlA Ct.
BIIA ZEEHI AFEXISES Z2 083 t'._*DE*Ot It Heldl @ AAEO MO L 2= 2B}
FEOZM 2 AIZXH0I SEE BFEHE MESte 2SS _ _
== Jyer @ Z2 2 FIAEX0 HMAIIANL ALHYE 2el
) Fxzel 829 Jlss ggstit.
@ Time sharing system - _
. D S=012, K22, QNAFZCIAIAE S0 AIAE ATZE

(@ Batch processing system 90O THE=OI AMOICH
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19. I3 29 J|s0| F=I1e T2 8o Alg WA A 132 27. O|®™ UIOIEHE 8-HIEZ HEAI5tD == IiclEl(even parity)
T2HAMI Q5 AIRS? HEZ ®J18 [} X %S H?
O 2A T2l Bog)| =A @ 001101100 ® 110100110
@ Al Z2Oz0| Mo xS ® 11011010 @ 011111111
@ HoE SHOSS0| HALI| A
@ 9ZE St 2501 FINAZI O M| HA 28. 152 & 22 SXU As=s HOE 85 d427
@ OO e @ 1/0 M2
20. FI|AFXIC HIX A = UHE PGS JIE 2 SYWS ® sclector ME @ multiplexer <&
HHXIots &7
O o X§ M2 @ ™ Mg M 29, QUEECHA}D} 5HLIOIDY 10| LSS DHDICH SSCHFQ AFEHD}
e xs _ - HP S ZYEE9 E8=?
® HE Mg M @ HE Mg M S
@ RS Q7
® D @ M/S
| oS : HRHMI|TE
_ XaE A2 5l H i A 2
21. Biquinary Code0il CHEt o2 gX %2 He? 30. ;Em%cafo‘l’*; HREDE 82bitel A XLEI 2 TMHz S5
= = [=]

22,

23.

24,

25.

26.

@O X2 M AN ZMol= = HM0| S0|okC.
@ 202 1t 5128 o2& RAES0 UCH

@ 12 50220 5tLF 43210 220 ofLIJF UCH
@ 7bit D=2 A X2l t(weighted) codeOlCt.

OIEZE HE N T4Hol N7
® =)I¢X @ H=ea
® HOoi7 = @ 4]

HH2AMIINAM XHE 2J| f5t0 AH86l= HIOIEE= EX-OR
OIC}. Ol EX-OR2 &2 J|ls8 +#3dl)| AdtH Zs A
OlEE XE& M, 28 HOIEY M2

@ NOR Gate, 3M ® NAND Gate, 5

@ OR Gate, 6 @ AND Gate, 6

CPUJI CIOIEHE MIZcIol MEsts 2HUA TS J8

AXst= Jlg2?

Register

| 01020304

Memary

Address n| ()] le

Address n+l 02
03

Address n+3i 04

E 3

Address n=2

@ little-word @ little—endian
® big-word @ big—endian
8 HXE JIEL=Z 0|8 HAZ ZAEE FAXNEFY
Ae?
AUEHI LA @ BUBX XHSA
® HHHT NFSA @ HFUT NF LA

31.

32.

33.

34.

35.

FEHO HIEAIZHDbit time)t }E A2t
(word time)2? (&, == =(s)0ICt.)

® 107, 107°x4 ® 105 10°x32
® 10%, 10%x4 @ 10%, 10%x32
HHOS A HEH = olLIS Q=R XSt O
QHMEL 2 ¢S S0 MEZ=E HEH 427
® 0-=2A ¥y O 1-=4 3y
® 2-F=A FHEY @ 3-=4 waE|
AEHOl XL S O 22 [ "POP A" HEE 43
B & ASHEOIE U A KAL) 22?2
L
4 MEN LIOIE
3 g 4
2 23
1 17 A dlX2AH
o[ o iy
D AESHIOIE =2 A dXAH =9
@ ASHIOIE =2, A dIXAEH =23
@ Ao =3, A dXAR =9
@ ABHIOIE =2 A YXAH =1
RISCgAl ARFEHS Sao=z g2 A=2?
@O Z=AXIHYAQ| CHAFBICH
@ Y= 2012t JFHEO|LCH.
O HOEXIDF S5t SOt 20

b
@ CISCRZECH Al XIAH %It HCF

JIERI PEJ} stack TEE JHE O IE UEE 2
J A= BEAH=?

® one-address &0
® three-address H& 04

@ two-address H&E 0]
@ zero—address HEO

HI0l &l (paging) 2181 2HIF Y= H27
(1 cache memory @ cycle stealing

(® associative memory @ virtual memory

b
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36.

37.

38.

39.

40.

41,

42.

43.

A2 OHE 1712 =20t AS I 0l S0A StLE H=o
S A Z IHS HIEJ EREH1?

@ 3 @ 4

® 5 @ 17

= 24 dXNAEN D2E2JH UHI ACH =S wlNA
Eo LHE0l 00E2Jt =5 ot 25 2= dXNAHS

HES HEN ot =017
EHaHA| £5) ($3YHHH A=)
e

AL.U

(EH=x2%)

@ 00FF
@ E200

™ 0002
® E2E2

JIAEX & JIYE [Nz LEAIZH0l uotE AE
EXe? (8, 259 B2 U sS ME0HX &3)

(1 static memory @ core memory

o=

@® dynamic memory @ destructive memory

ALOIZ2 Et Ol 750ns°| JIGEXNAME OI2H2Z =

2 JHe HIOIEHE 1 Y 5 JAsIH?
® 2k 75004 @ 2 13304
@ 2 1.3x1050H @ 2 750% 10874
S A9E 329 =glaloz g2 A2?
—J 0—-0/0—'—0
A B F
DF=A+B ®F=A-B
®@F=A-8B @F=A/(B+A)
| NERLNEEL S |
UEHAXIY HSIA HOHYAMHA IR B0l AIEE =
gral2
@ open loop 24 @ closed loop 2Hal
® handshake &4l @ inter lock 2tal
i3 OIE HIOIA(I/O interface) A0l Qs 220
dtll 2 4 gl AS?
® =A HA @ G0l HA
@ MO HA @ =0 0=2d
DMA(Direct Memory Access) A0 Uit &HS SHIE

227
® K229 WOl -
=l
PP

@ CPUJI HIOIH & nES XE

ADI(Accumulator)2HS HH M &

Ko etCh.

t

44.

45.

46.

47,

48.

49.

50.

US %9 HOIHE D22 ME5=E U= EeoHAl
OtCh,

@ DMA HIOE st €9 SIEN I E 236t

ABH) RS HYOZ @l 2A27

1 PUSH/POP H¥8o=z £d=C}

@ NMERE AN AS<=

@ QIHEE AN AS<L

D FIFO EEl2 S&&EH

E=2 CHBE MMM AEHE FHZZ2E(interrupt

processing routine)2 #3510 US M DMA 0| UACH

o AFHE=E HE HElE dt=It?

@ CIEHEE REIS XMelgt = DMA A S &0F SQICH

@ CIEHEE HMelg 24 = main Z2 3oz HUE F
2l = DMA 238 &0t SQICh

® DMA REES Z2HI2 BHOISQICH.

@ OlEia*E LE=22 DMA =2/ Hlust & 24K 2|

210l et X2IstCh.

Al 220l Oist &Y = g8l AS?

@ cache memorye 2& Xl ot=AHZ ol &ICH

@ cache memory= CPU%2F FIIHEXI AOIS £EXI0IE
2t3told| f1st 25 & XI0ICH

® cache memory2t FI|A &= HOIX S22 F2E

wEStCt

@ cache memorye H Xl &2 address space)0l OI2e2
Z2Hmemory space) 2C+ ACH.

S8 A0 2 AIRE
0 2 JI2H

® 2% 2t=2H

HI =214 (Asynchronous) = &(Serial) 23 2
2[:”.2}” g‘:ﬁ%l- 342'7

@ OIOIEIE blockeZ2 SUHA &H&Ects &AI0ICH

@ HEZAEAX(MODEM)S AZe &Diel HIOIEe &2 =2

CIEIHIOIASE

JtsGtCh.

@O 2 4ol E=0l AEE(start) A S22 AS(stop)
ASIE 2B

@ 1% doleH &0 2est &2 A9 CE HO0IA
EShSiNeTIN

g 2. &3 CIHHOIA0NAM COIEHI & - EHIASS
2 £ QUe N 228 MseE e 2400017

@ reset &3 ® strobe &S

® ALE &5 @ latch 415

123H X0 A CALL A 2EO0| UCH. 0l
stackOfl J|E gt2?

0125

/T,;

o9
Zir
I
>
mlmHuU
- gin;':
ol OfH
2

1234
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@ 0123 ® 0125
@ 1234 @ 1300 59. E4Al OIAESHE LIEIW 2H2?
O N2 AAEHMA @ MO UAAEHA
51. OIO|3 2 EEAAE S Jlgol=0l AIEdl= CIHAHZ Q L& AAESA O NZE QAESA
intelAle] S8 AX0ol H2?
@ JTAG @ socket 60. DIOIZAZZEFEH A2 AR3Z A0S OOIH d8Y &
=221 HI-AI H2
® In-Circuit Emulator @ PowerVT Terminal Emulator E()/0) 201 Ot 227
@ Programmed 1/0 @ interrupt 1/O
52. WY O (firmware) HIZ22I0) et 2 = E8 227 (® DMA(direct memory access) @ paged 1/O
1 ROM =0 Aei=l T2 2H0|L HHEES 95| WEots
HE BH2tD StCH. Ty
® LEHOoZ )| HXBUE IR MEHGD 2US ‘ 4B ¢ =elBlE ‘
A0, StEHNHE JIs2 BAHZ HZEoHH &0 & 61. OS =2|5 29 Yz?

I
.

ZICH

@ SEX Moo FBOO YAE MBI W0 DX A § X
MNEl ATZEZ02DE 220} B /

@ ROM2Z & = A0l AHIYAHE WE0l XIAX
N &9 Z OlEFo AZEROS JIsS Hag +

0

R

»

ba——

53. & . &8 HEQo M€ FHAI N2 & FAQ S50 ™ 024 @ ol3H
gig;giiz?ﬁliﬁiiﬁ HZe = & -85 XE @ Il @ vr2a)
@ lIsolated 1/O ® Memory Mapped I/0O 62. IS 5|20 28t o2 S A9
® sS4 1/0 @ HISIIA! 1/0 A
J

54. OIE{E® E(Interrupt) I} LM#S F 0|8 XMl ol O
LIES JIY9AIZ 2RIl 8l 2AH2?

@ Accumulator (@ State Register

@ Program Counter @ Instruction Register

55. =A & (Address line)0l 16J1Q! CPUSl =& QK AI}L It
S8 H22l 222 Z Kbyte®! J? N
w82 ® 64 @ j;m_| leio;zu |
® 128 @ 256 N '
SN
56. g N&@ SA EX|0 825101 s &2 Sl A2? @ SMol Jel2 LMsts 320ICH
@ ¢gtst EAS 610 260 HE HHE A0 QUL 63. 12 5129 22 2B 98 4 Y= 0| (gate)= Ol
@ 2 I:H_l_l-l A6 B QUCH . aigjl-? e == 2= T = =lgate)= =
@ =J1A M0 JISHiCh L5V
@ Mz =Z= DCOIA =0 64KbpsT Xl JHSBHCH 0
57. D20 22 HAIoR [IAZH 0N 2XE EAIGH 26l
M85l ROMS &9 2

| CRT ‘_, shift |~
controller| gl_regmter CRT g Y

0 =X WES JeE. B _L
r . 0 =5

@ ASCIl codeE J|EHLY,
s )

-
i
=

@ MO Z28S IS0 g
1
@ st HAM(Cursor)e XIS JIASHTE e 3 ¥
o B 2
58. CIHHYE 2F d&= DI0I3ZFEHS e 221 2
0l A=It? v . i
@O F=Y B A(peripheral bus) ® MO HA(contro bus) ® B z
F=A HA(address bus) @ OI0Ie B A(data bus)

b
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B
H 3 ] U
® A
A |
@ Lt 4
64. OS2 0|E EYES0H H2C = Il E(excitation table) . .
o1Jk? @ Tij=#+8 ® Iy=AC+AB
Q) | Qit+1) A B - _
T, =AB+ AR T, =AB+ AR
0 0 0 X ® L4 @ L4
0 1 1 X 70. 1084 62 excess-3 DEZ HEst HAWYI 2 AS?
1 0 X 1 ® 0110 @ 0111
1 1 X 0 @ 1000 @ 1001
Zzl == =zl =Z==
0 K Z2uEE @RS 2EES 71. 08 = aN=21820 Ta 4% RHRAI} ofd A2
® D ZY=EE @T Zy=s _
ORIE @ =%
65. 7-segment HAIDI2 ALRES 227 @ e ol @ H 52
[w3] Izl [ — E 2l A
© ZEEHA @ LI0I2= THEHA 72. T2 = Parity checkOll 23 Olidd(error)& 2E5t1, 012
® oI3d @ L= CHAl DEE 4 A= BEE?
N @ EBCDIC @ ASCII
66 |'E 16&-|- =||:|——I EJ—": 9 Hamming @ Gray
(1A3)1s x (89)1s 73. A1, BI2 ® Bl ASH BO 202 2013, A2, B2= & HRY
A% BOl 213 Y FL (A1,A2)=>(A2,B82) EAlC2 EH
@ (11467)'8 @ (17A67)1° StCt. A+BE JH&HSH= 4 bit ripple carry adder@l carry
6 16 outel M XHAIZIE =H5)| YA 22 HEHS of
©® (£03B) @ (E6CT) 2ol = 010b Shors
67. LS EZ0IA & COl I8t =2IACZ2 82 A7 @ (0000, 0111) => (0000, 1000)
T @ (1010, 0111) => (1011, 0111)
D | =T s @® (1010, 0101) => (1011, 0101)
i o @ (1111, 0000) => (1111, 1111)
o e s . P - Z 74. 02 = =2 HH(buffe Jsoz 8 2AS?
il | g 55 @ =2 02 YA/ [ =22 510/ TS A(high
= S R impedance) ArEHDJ =ICH
® C = xPydz ® C = xy+(xdy)z O Ko ANZA Jse B
@ C = xy+(x®z)y @ C = x+y+(xPy)z @ Y=o =g Hate QoL ag s M50 3|0t
2Aaclof ERSICH
68. IS =glAlS 2SO UEIH 2127 @ HIHE AREHK LUAS O 20 25t RS S20| COA
2 A S
F=A+ B C |
75. 12 = ®5F UREQ J|oE FEE o f22
@ F = (A+B+C)(A'+B+C)(A+B+C)) AFE =)0 HSHA HEHHOF SHs AXHE?
® F = (A+B+C)(A+B'+C)(A+B+C') ©® DRAM @ SRAM
@ F = (A+B+C)(A+B+C')(A+B‘+C)(A'+B+C‘) @ SAC @ EROM
@ F = (A+B+C)(A+B+C')(A+B'+C)(A'+B+C")
76. Ch22 16X WAL (0t 227
69. IS 22 MEBIEE 2= JI2EHE HHGAD B0 2 AO5C
20l SJI3E Al WS TEYES A B, CES 0128 M T
ZYEE A9 2 TAZ 22 A7 _
7B92
@ 24BA © 24CA
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@ 2368 @ 246A @ E2HA @ FDDI
77. B8 = HEYA YAAH M0 e 4HO2 X 88. IREZO J|2 24 QAI OtLl 2027
we= Ae? @ i Al (entity) @ F2(syntax)
@ MPUA2 HOIEE HSE I 22 Al2H0| 22560 ® 2|0l(semantic) @ EHOI 2 (timing)
@ HPYA2 =0 2RI} 2HEHSICH.
@ RBPYAIS S2TAN o5 St 1bith X2l 0|=st | 89. MASIHE B501S9 EA HY HEI 7L W, 2AAl
CH HEE 4 Y= U 289 227
@ HyYA2 D= pito] HIOIEZ steio] S=EBAN 2F @ 2 o3
TS AIRICH ® 4 @ 5
78. LEIROZ Gated HAXZ[mWIDL OtF BE X7 90. HOLC ZQ RAUA T HA AIRA(FCS) Yol
(@ Standard TTL @ Schottky TTL sz g8 A7
® cCL @ CMOS O Xz °F A= @ G0l Hel
A QIA @ HE NE
79. O+S =gl&t4 4l AA+B+C+D)2 2t25) 5HR?
@ 1 @ 0 91. FOt4 28 UE3II(FDM)NIA BXE 2o A5 2tHS
® IS BHE=(Guard Band) @ IH<(Channel)
80. IS 20142 =g|Alo2 Sl 2A2? ® B H(Buffer) @ ==Z(Slot)
O AA+B) = AB @ A+AB = A
H _ H ol HAIO S0
3 AA+B) = AB @ A+A'B = A+B 92. l;%g(ngh level Data Link Control) Zgi& 8422 g2
@ Z20, MO, =AY PR FCS, Z2i0
| 5= : CIOIE S ® Z20, TAGN, HOHY, HEAA FCS, ZH1
81. YTt AL SHIEO0I SXst HE4E? ® Zail, F4a%, 23, MoE=, FCS, Sai]
@ 16 o 30 @ Z 0, 2, MOYH, =AH FCS, Z2H0
® 64 @ 128 93. 0S| 7HZ0A WEHD =2|X ojSHAD 2g Jlss
L AOS = =2 S O oT = =2 O3z = — —
EEEESEE © 1HE @ 2Hs
@ SOH @ ACK ® 3H= @ 4=
® SYN @ ot 04, BILIS HEE 02 Ol HALZ 2ESD, 2B U
) I ALO|Q) =D A 2AS50| Qs = CHESHGHA
83. EF 52 (Bluetooth)ol Z2EZ ABNA 22l HEE 73 L5 SEAACR2 Qo/ER L CXE HEOCIo 2
ol A&7 & S0l ABEE D227
0 RF @ L2CAP @ TOM @ DSSS
® HID @ RFCOMM ® OFDM @ FHSS
84. AF8 NSHZ0| 4kHzOl.) 16%1 PSKE AS® 3= HIOIE | 95 712 = =0| 150[kHZ]0ID S/NUIDH 152 O M8
S HE(kbps)=? [kbps]2?
® 4 @8 @ 150 @ 300
® 16 @ 64 ® 600 @ 750
85. HDLCS| ABM(Asynchronous Balanced Mode) SE2E2 | g5 1000BaseT 720 Ch5t &Hyo2 =@l HS?
S2XEOR X259 Y3 A= AL TREZS?
T = ASOUA Ars © 20 M= 1000[kbps] OICH.
© LAPB @ LAPD @ HIOIA HHE Xz YAIS ALREH}
LAPX LAPM
@ @ @ Mz HHES UTP(D LM A)0ICH
86. 10.0.0.0 HIESII ®MOA DA YOZ 255.240.0.08 @ =2 O0IG U (Ethernet) I A AtESECH.
NEE B 958 HEUE IDE?
97. GIOIE ¥ X=ZJ} 3600[baud]0l2 # SHIE(Quad bit)E
10.240.0.0 10.0.0.32
g o1 164 % 10.25.940.0 ANEots 22 BESZ(bps)s?
T T ® 14400 ® 10800
87. IEEE 802.5= S0 CHE+ E=0QID}? ® 9600 @ 7200
OREE! 0 =23

b
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98. |&ES3H(source coding) ZAl0 £H0tX RE A2?

1 DPCM @ DM

@ LPC @ DM
99. 2 out of 5 £5E 0/2310 MI2IE ZE6s HA2?

@ W2lE M3 ga @ Z2H # M3 ghal

@ SQD gtAl O I 0I2(E AHOIA) gaAl
100. XS SALS FH6l= CXNE WEI| AOI0 228 =

ot4=2| XI0IJF MJ|H HIOIES &40 2ME & Y=

0IE =220lzt &t

=2l (slip) @ Z2l(polling)

@ IlJ| 2 (piggyback)

@ ©9lE el (interleaving)

1123|1456 ]7]8]9] 10
OB oo o @
111213141516 [17|18]19] 20
DO @ w o ©
21122 123|24|25|26|27 28|29 | 30
@O ®el o e |2 @
31/32133|34[35|36|37|38]|39]| 40
@R ®vw ®| e @ 6| @
4114243444546 47 148149] 50
® B ® v elew oo @ @
51|52 |53|54|55|56|57|58|59]| 60
® 206w e e @
61|62 |63|64|65|66|67|68|69| 70
IO D 2| @ 6| @
7172|7374 |75|76 777879 80
@ RO e 6|8 ©
818283848586 |87|88|89| 90
@@ OO0 0 @ ©
9119219394 [95]96|97198[99]| 100
DB BO|0O®e @] ©
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