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Abstract: This paper describes the history of microkernel-based operating systems, and
the structure and main functions of L4. It also discusses the pros and cons of microkernel
systems and their prospect of actual deployments in the industry.
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1. Introduction

N ¥ (microkernel) HAE & — AN AR, XANZE DAL HFERYHAE T . —
WA, A& BHAUE T Hansen [Han70] A1 Wulf [Wul74]. {H&7EX— %3 L2
28 NE R AL B EAEE RS T .

HH R #4E R G40 K 2 B /& Monolithic Kernel, = E 23N EERS - G
Scheduling ) , File system (RS , Networking (4% , Device driver
(RAISFET) , Memory management (f7fif& #) | Paging (fFfif i H) —
AN TS, —HBBAAE 2N HEERS, 0 UNIX, Linux, A
Windows & K#S/& monolithic kernel #1E R4, (HREAE #RE RGALFFHOR B 3¢
(ARAERGE RN A — M E 74T C FRIF IR W) , A XLEhe
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A% & —5 Monolithic Kernel A & FEEE . &1 H 240 A% 46 2 5/,
AR BB H N . BEAE LU, WAZH AU T Address Space
Support (Hihk=% 1] 52 #F) , IPC (Inter-Process Communication, HEFE[A]1H W), F
Scheduling CHEZ) , HABDIREBLHAICN F RIS AT o 0 T AR UG, ARATTRN—
A P RERE I TE X o EATTS SLA R P bR 2 TR) ) aE E i TPC AT .
)T, A S TR AR I T B — N 2R E R G IR
fEfh /2 Mach [Mac85]. Mach J& HA7 198 78 ()R W BEME I K% (CMUD it
CMU J& kARt Em s, oS HR A KRR 726 RS a0 Thr. 6
HADEILI R EAUE Z A ZE R, CMU g2 —. B Mach 4F,
CMU 1) 5 —FE B SRS i E LR AT BE ) CMM (Capability Maturity
Model) #2284, |73 F T PRI SR AR A vl v ENLVR AT K e ). AR BN RE I 4K
P mATAE R R Tk, 1B CMM-5 S RS PR BB A w1 — - 2 B
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o SUFRFEIMBIEAL L

o /NN Y TR HS4Ed, bug ¥/, KREAE Windows [NIEHLIRZ
SE device drivers &I . G ERICABAT IS B N K%, ABATTH Y bugs 1R AT fE
AN 1 AR s

o VFZHBIELN bugs I HEE AL, NS T debug. AT LREIMHS AN
18 kernel debug & 7 4E H K& W FH 1 . W file system, memory
management, 1 device drivers BCA—NMMALIERE, A UX & & Al
kernel engineers ) H 7117 2 .

T ER 5, AR 2 AR GUN GIFR AT ) 5T 4 22 A8 FH A A% IR & B T4
R4, 2 Microsoft WA FTah{E, fE¥il Windows NT I, AbA/T4% UI (User
Interface) M. Windows kernel H¥&NNE T K., Hbr] A H microkernel HIHATHE
B, R4 Microsoft & i — 2B AEN o (@& X — IR R gitvd T F K,
JA A — AN Performance (Well, BB ZMW A PERE) o Microsoft 7E
Windows NT JGZERRAH, XA K )Z ULEl T Windows kernel. XA LG AETH
BHAFFEAD W £E Java WITFGHRAT, HTHFZ C/ICHRAMILA, REAN
I E SRR C/CHBCA S —RWiEIE S . HES2ASRIWERARE, Hh—AE
LR R AL Java B2 IK performance ¥ J5 T C )7, A IREE V261
INAZER

F—ARIIT N AL IRAE R MITERE, G Mach 7E/4, 184 K& monolithic kernel #1F
ARG PR ZHN R EME SRR 2 T o Microkernel 455 I 94T Ak it 5
WAL T2, AR IR

(1SR4 D0 Y AWES Vi () 7 S U1/ QNG SN S DR < P2 TN RN B T T
WIZ ARG REZ IR IN, 48 R BE 22 T ARARAS A AE A IR 2 8, 1M vt S BN
Rixko NUEMHAR AL AATBCUEIFSLEL T ILAME e 5 AN IR R 4L
BATHEEATIRN S —AUL N RS [Bar03, Eng9s, Lie93A]. A —AURAE M
A& L4 [Lie93A, Lie93B, Lie95, Lie96].

L4 tHEE[E ) GMD ¥#it. GMD & [ [H 55 BB AR, A4 TR
I B8 AR T (ARSI STRE ) 51, GMD e RIBEnl . S1EE —ild T1E
LU GMD ST D1 ER A extremely smart) o L4 R G145 AR BE0E T /& Jochen
Liedtke [Kar05]. Mt A7 GMD ZJ5, &A1 IBM [#) T.J. Watson Research
Center, J& /% A% [E Univ. of Karlsruhe #:4E RS J7 0 K IE##% (full professor) .
TR E RS RGN NERFIE, 508 [ () 1 B A E 4 56 [ IR 1 % ZEAEVE 24
WAt B E, D REERA WA IEHdR. Prof. Liedtke C 2001 4Fid
tH, EALGIEN L4 EEREH KT . sk, Z2MET TAREAEGE L4 R
g O LA RIS BT R [SAGO3, Tew01].
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2. MABRRAK R ASEKEE?

BT L% (Message Passing) IPC HLHE M AN RGMFEARF L —. XK
TS H TR R RETE, Bk, 224k, UL M. 1PC 1TkRE
PR PEWMN A RGETERER KB 3, D4R 2 HR g IR 22 B AR (0 ik
ST LA TPC, —MRSSIER, — A Ei KRR,

HEARE IPC HLEIELE C 2 KEM T2 Mt FHL RS, EEIRZ IPC SEILITE
REJFANKLS . W4 CPU PEREANH EARFEANA], —A IPC KR 2 50 £ 500 pso £
NP2 RAZEREE ), WAL IPC PEREI S, FrblE R, WHE
it TPC AN AL —AMRAF B B, E6 L H G H 27 R S A AR AR R
B

Linux Kernel 45 A Linus Torvalds 7E 2000 /1 — Bt 4£Es) (Sorry, &
di) o, WAGR TR AWM AL 4 TG EEE Z R B RE N TR, 1FE R
EARIELL X B . W EE A, good for you.

“Message passing as the fundamental operation of the operating system is just an exercise

in computer science masturbation. It may feel good, but you don't actually get anything
DONE. Nobody has ever shown that it made sense in the real world.”
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3. L4 EALH
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Figure 3. L4 [{{ B AL 0 2 4. Conclusion
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