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Abstract: With the development of computer and network technologies and emerging of diverse types of terminal,
the ability of network computing to tailor applications to the capabilities of heterogeneous client devices will realize
its full potential at last. Most of the existing terminals first start OS locally and then load network-computing
software. However, this booting way can’t satisfy the diversity of terminals and the increasing of complexity of
network-computing software. A reliable, secure, effective and customizable remote boot protocol named as NCBP
(network-based client boot protocol) is presented in this paper, which is hoped to increase the flexibility of existing
network computing terminals’ booting process and thus increase the flexibility and availability of network
computing. NCBP uses extended DHCP (dynamic host configuration protocol) to acquire local identifier, then loads
a batch script language environment of MBatch (MenuBatch) by using secure APTP (active program transfer
protocol). When executing the loaded MBatch script, NCBP allows users to select which OS to be loaded and then
load the corresponding OS image in a customizable way. NCBP can be used for remote boot of network computers,
PCs, and digital appliances.
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transfer protocol) X 4m #, MBatch(MenuBatch)#p K347 IR 3% 38 i %5 MBatch B A 69 i@ B AT, JHARIE B P 69
FEIRS- 35 £ A AR R 69 3RAE & 46 WA M T SR IL 5% K 509 7T 2 432 42 2 35 NCBP 7T Al T M 443038 F 69 W 4
WAL PC AR T Kok & 092428 3).

KB WA HERA BT KB ;W& A

HEESES: TP393 SCRRFRIRAD: A

WHEARAEL M 40 ZHEERI TRRMKE,E T NKE E P (main frame) B & 7/ Ik 55 4%
(client/server), T} | B/S(browser/server)iX 3 JZ &5 i B 25 v 55 1) 5 A 1.

5 W) 268 VT S5 7 1 AR 1K 7% 7 8o 4% 75 AR IR 45 4% bR 3R HAT R )%, 0 9 2% T S BR & P 83 1 SR 7
M55 LT AR P 15 20 45 0, W1 Windows 83, 5 4 R oF S b & H A TR IR, 224, SO
Boalih S B A R T 7 7 45 S s, O LAl 06 AR i 2400t (1) AN [ ol RS B 438 s 0 0 1 5 452 Bt A
THELRE 7 AN W73 5 DL R R ERNTE 5 rh kA B 2 ) H I, S8 S L (thin computer) #5459 B R I A& J& F1 S

I, K 43 P90 9% 246 i ¥ 2% 2 10 N VBUJS MAAS HL S B B4R R, 5R )5 T J8 3 9 48 TH S8, ) TVML, P )
GUL. WWW 31 55 2 25051 AR Bl sU7E — e PR Dol A8 T 280t 1 4 R 8 22 Bk 10 75 SR DR 48 R 45 9 m bv]
R i 2 3ty S B 50F B R e AT B 3%, (R e 1) 23 M AN R 3 1Y, 2 3y 1 £ B i 308 22 D R I 4 T SR 3 55 % B 38
S LA T G 1 TS B T 0 4% 1) 26 A2 3 B0 W 180 Ay 4 v 48 0 16 6 1) 2R3 R R n) R PR SR 3 T — Pl S ik AR, I
A LS 3 P (He i RPL #1 PXE)AR & % 17124 PC Bk e AT 52 I R S 1 A0 m) s ) 7 1 0 e LA s
AL R4l R 24 280 1 % ) B ) TR 2R

AL K — ) AR T B AT EE | 22 A | R O R E R B AR S B E N CBP(network-based client
boot protocol).NCBP 1 4 F| ¥ &) DHCP(dynamic host configuration protocol) il 315 AHL I bx L. 0 )5 F
F 22 4:1¥) APTP(active program transfer protocol) W} i3 N & I 4447 PreOS £if4.7E PreOS 1 Ei T ,NCBP i i fift B
AT MBatch(MenuBatch) A #7545 s LT BOFPATIRAIE RGN GG, T ) o Y S i m] 58 1 i
B 55 R NCBP 5 Il 1 T 9 4% 22 J8 3 7 28 R 5 D5 T I AS 2 UL AE 5 BE 9 244 T BR BT NCBP b figt
PRt T B 5 v A% 14 FR Bl AT SRR 1) 4 75 28 il LR 3t T — 4% A3 R it pe i 4.

AICH 1 A4 NCBP Ph BSOS M B 2 AHIR AR v L 26 2 5945t NCBP (1N A &R 48, 0 Ho g
AT T 2 Fr 7258 3 9, A48 NCBP 5 B PC ImF2 )3 s 7 4T T e s JR /e AU 45 i

1 NCBP EzhihiX

NCBP 25T 75 3R, 73 by 5 7 i R IR 424 R 38 00 28 7 i A i T BE AT I R I 30 1) T 48 1 4%
T 55 2% & FR P i 72 3 Bl IR 45 1 vE S L. Bl el P2 2 S gl 2 25 i AR 0 0 13045 IR 46 8 1B AT 28 L, 3% 7 30T
PATFR P WL R 7E IR 45 %% 5% NCBP 24t 1™ ¢ DHCP JIR4- A1 APTP I 45 24 1k 1) ) sh IR 45 3 R 45 VI s i) 42
HIGRE t DHCP R 25 F1 APTP [z 55 A HAH G AQHE (32 B2 MBatch J %) 3% [m] S L.

165 /7 5, BE B 7E ROM 1) ICode(initial code)fti%4 it NCBP Wpl % 7 i B9 LI . ICode 145 1= 5l 4
53 20 e PR KBl L R AR GG R 1Y DHCP % 7 3 A APTP % - 3 A5, PreOS N#% 4% ICode AASTENL
A0 PR SRAFALAS (2 AL 4% B8 NCBP Hh iUl 2 N &R IFHITIE 7.

NCBP % )" 5Kl il DHCP #h3UK SR AN M 25 b5 11 R T B 1k M 2% 2 4> DHCP il 45224} NCBP 5%
Mi,NCBP %f DHCP #AT T4 &, 34 0 T B 1k T $0 %) 48 03 1. 1] A, AR 38 0 7 5% 22 3 (mlticast) 32 Fe 4 & 101
T JRy 3 B R A8 AT 22 3 e R BB S 4 15 R R (M R R ) R AR R8O T ARAIF 2 4 NCBP R 48 % 4 F
A HEM) APTP B SR AL S AR RS SO, AN A R AL G 56 T TFTP 197747 597 Ji¢ DHCP 13 B, APTP 837 #F
EZi)

5 I AR S S AN [FLNCBP B3N T — N A RATEREE PreOS Sk 5 H 7 MEATAC B, AT S TX £
AR R G0 BN S HE.
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1.1 NCBPi#iid#2

THEALUIN S 3G K AT POST L FE.7F POST REFEM G — 2, 84 R 400 s b Wik $k i 2 A7 66 F
CMOS ! [ IPL(initial program load) % #,JF 04T IPL % # $2fit B‘Jbufkﬁﬁ% DA # 1 R GRS £E i 72 ) 3
AR, — M Af F PP AI3E ROM 1E 4 IPL 546 70 JU) & 48 vh NCBP 2 FI7E R4 h 3§ i — A>T & ROM 1)
IRE RN I B A 25 5, RGP ALK 2E 45 7] ROM ) ICode fRA5.

ICode 1A% 5 3 LAt H 453047 NCBP h 3G BSOS R W B 1 7R, 3425 10 5 SCUi il

‘ NCBP Client ‘ NCBP Server

) ‘ ICode Initialization ‘

v

2) ‘ Broadcast DHCPDISCOVER packet

Ack reply of DHCPOFFER packet ‘ 3

4) ‘ Send DHCPREQUEST packet

Ack reply of DHCPACK packet ‘ (5)

(6) ‘ Send APTP request of PreOS image

Service to APTP requestm, transfer (7)

Receive PreOS iamge and initialize PrcOS image

PreOS environment

v

(€)] ‘ Interpret and execute Mbatch script ‘

v

0 Send APTP request to download OS

1mage Service to APTP request, transfer OS a
image
12 ‘ Download and execute OS kernel

Fig.1 The protocol process of NCBP
1 NCBP Bl 72

() & AR A G40, 1% B AR & TICode XA ¥ 7515 M R 52 38 M 0 4 A AR LS AT 31 5% 0 9 4% 31
j;%i‘c.

(2) &Rl MK TAE, I # DHCPDISCOVER #5754, 1ERAHLT TP Huhik. MCHbhE. B3RS
2eiihik . PreOS iR ZEbn il

(3) M4 #4k  DHCPDISCOVER ¥ 5441 )5 kA 2 15 & DHCP /Rt LI B 73 41 (¢ T NCBP %)
DHCP (4 A FELR 1.2 WPl iig), an F, ) ) 2% 7 iﬁ”ﬁﬂiliﬁ\féﬁ@ DHCPOFFER W &7 40

(4) % Pl ®) DHCPOFFER M B 43415, 50 0F iZ 94 B 4 412 15 2 DHCP ¥ R WSl it 74 B 43 41, n SR % v
By 41 /2 DHCP %}L}ETJJ\LXH‘J/ﬁEﬁu‘éH,NJwB%ﬁ% DHCP thilZ 8. W45 asiuhl. PreOS 8515 4% A 2%, [F i [
%545 K 1% DHCPREQUEST i & 73 21, - 55 £ JIR 55 2% 1) 7] 2 . ¢

(5) 45250 %) DHCPREQUEST WY & 441 )5, [’]EF‘%Z?% DHCPACK H &7 4HAE 4 N3

(6) % /e F DHCPACK M B 70 21 )5, ic soAH O 1R P 25 () A AR A0 R 1] ) Py 285 1 R 45 48 K HE iR SR T 382
PreOS Hi 5 (145 i sk ;

(7) M4 2B B0 % P i R 7 P B iR 45 (V03 SRS LR APTP P IU(APTP B S ILEE 1.3 1A sk £ 3%
75 30 % P 2 3% PreOS iR (PreOS B8 4 F i #e K MEAE RFE BRGNS I 1.5 70);

(8) & PRI 5E PreOS Hifg, FII A BT PreOS Hifg HIURL PreOS Hl;

(9) %' uii PreOS MR BEFAAT MBatch JHIAS, 7F MBI B, Rl 40 A\ 152 45 6 6 5 2N K 481 R 4

(10) % 7 i A4 1 - i B R AE R AL BRI R T 44K« 5 420 sl il 22, 1) R 25 o R R SR R B R &
W AZ A5 (W RR 3 A% i =K

®)
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(11) R4 4 302 7 o & TR AR IR 51 sk 2 5 R APTP B L PR R B 2 3% U7 =X 10 7% 7 i A
A RR N NAZBLZ;

(12) %7 s W ERAE 2R G0 W R B A% I K A7 Ails 70 AS M A7 s 2% v, 250 7 ot T 0 28 PAA T A0 B O 481 R 48 N 4%
BUAR, 2 A E RGN 58 e
1.2 NCBPXDHCPEIH R EX

NCBP i3I ] IETF RFC2131 DHCPUO Sy & 5 st $5 136 190 4% s R Ol T 4R 3t 5 22 4% 11 52 5F I AR
NCBP M (19 1] £, NCBP % DHCP (14" ik 5 AT T 9 R AME T
DHCP 34 B2 A ik X i 2 o,

op (1) | htype (1) | hlen (1) | hops (1)
xid (4)
secs (2) \ flags (2)
ciaddr (4)
yiaddr (4)
siaddr (4)
giaddr (4)
chaddr (16)

sname (64)

file (128)

options (variable)

Fig.2 The format of DHCP message
2 DHCP 4844
DHCP FZEAHMHAEAAIW R, et m op BWRRER, —F/& BOOTREQUEST 1 3K i K /-4, —Ff i
BOOTREPLY [ 353 J& 73 2H T He AU 355 (1) 72 e, DAl e e PR 63, A P LA 3363 .NCBP 77 vA R Hl DHCP Pp 30K BT 5 %%
P i ENSEL IR A file AL 7 2 F 31 PreOS #i1%.
2 4% A7 A% > DHCP IR 45 25 (KI5, AR 4 DHCP Pris (352, & s g B A LIE £ — A DHCP IR %5 2% A
Z R4 AE NCBP w3 Pl i 25 51 IR BL. 4 M, NCBP %) DHCP [ 7] % S50y i 7 — 45 3Bt iR %) 60
SR 43 SERZEMI{E,NCBP Wk b [ — P 45 EAETEZ A DHCP JIR S5 I 5 | W AL R 4% 0, I 207 1 5 AR 1)
DHCP Az % %% b T & AR 14T S 35 5 T Aot MR 22 A v R, 8 7 32 8F APTP PRl 2 #E 22k NCBP i Ji
SE X T Hofth— 283 I NCBP %} DHCP ¥ Jig & X W3 1.
Table 1 The extended definition of DHCP options in NCBP
F 1 NCBP % DHCP &I 2 & X

Tag name Tag # Length Description
Vendor class 60 18 This option indicates that the DHCP packet is an extended DHCP packet. It must be
identifier “NCBP-EDHCPSEClient”.
Vendor specific 5 3 Vendor information, defined with “03:05:08:00:00:00:ff:ff”. With tag 60 and 43 it can
information make NCBP only reply to an extended DHCP packet.
Message type 53 1 Packet type,|=DHCPDISCOVER,2=DHCPOFFER,3=DHCPREQUEST,

setyp 4=DHCPDECLINE,5=DHCPACK,6=DHCPNAK,7=DHCPRELEASE,83=DHCPINFORM

PreOS parameters 165 Indefinite ~ Parameters should be passed to the PreOS environment.
ijl:ilr“:’s;nuluoast 138 4 The multicast IP address when APTP server transfers files.
APTP client port 139 2 The UDP port that should be listened by APTP clients when using multicast method.
APTP server port 140 2 The UDP port that should be listened by APTP servers when using multicast method.
Q;ZP waiting 141 2 Number of seconds an APTP client must wait before restarting an APTP request.
dAeI;:;}) listening 142 2 Number of seconds delayed when an APTP server receives an APTP request.

The next file name of digest of program needed to transfer. The digest is produced by
File digest 143 Indefinite ~ MDS5. This can guarantee the correct transfer of file and protect the programs from
maliciously tampering.




542 Journal of Software #AFFIk 2003,14(3)

1.3 APTP1##iY

NCBP W F ] APTP Wrl MRS 3% T4 ACHS. APTP Whis2— AN B . 222 T F AL 3L APTP )
P BT S AR SE A JUE AE — > ROM H1. APTP A$E 4L FTP W 8UIEE K H s AR > 30 58 I 45 . APTP 3R
F 3+ MDSU B i 08 755 o6 B0 378 582 1) 7 v R iy 44 RS, e W (R RSP 40 1 Al A% 325 380 % e, - R B L R A
o P P A R B APTP IS S 35 5 5 A JE S ) Al 45 i S it 5 45V T 7 A= 1) ¢ 42 1) L APTP {£ UDP
LI B2 I8 AT, R B I A% B AR Ok AR IE 1T 5 I BOHR % Y APTP A E B L R, 2 — AN R A
WCAPTP SR 2 4677 2 REE DL 22 1 77 QAR 28 B0, M T DK DR 92D I K It 2l ik ) 8% 5 5 1) oo .

APTP S 5 /IS (0 250 B A7 A . iR FH 0 2508 B R/ I 512 270

APTP Vpis 4R Sk Xt 3 i,

‘ Opc=1(2) ‘ Type(1) ‘ Program name / MD5 Digest (string) ‘ 0(1) ‘ opt1 ‘ 0(1) ‘ vall ‘ 0(1) ‘ ‘

Read request ( Unicast ) packet

‘ Opc=2 (2) ‘ Type(1) ‘ Program name / MD5 Digest (string) ‘ 0(1) ‘ MUL ‘ 0(1) ‘ 0(1) ‘ ‘

Read request ( Multicast ) packet

‘Opc=3(2) ‘ Type(1) ‘ 0(1) ‘ Block# (2) ‘ Data (n) ‘
Data ACK packet

‘ Opc=4 (2) ‘ Type(1) ‘ ErrCode (2) ‘ ErrMsg (string) ‘ 0(1) ‘
ERROR packet

Fig.3 The format of APTP packets
Kl 3 APTP Hpiltdi S0 xC

APTP 45 3 Fltip il 30 3¢, 20 ) <33 3K (read  request, fij B RRQ). “H#i N & (DATA acknowledgement,
fAIFX DATA ACK). “$i5”(error, i #% ERROR). 7351 45t B 41

“TLAE SRR Ope KR RN T J5 AL WL, 324 SR SCI Ope ARRSAA PIAN:1 1 2841143 Sl R o %
AN 2 R 3 A BB A I BE (VA BAAL). Type R O I, 2 Al IR e 44 PRk bR TR 2
FEREIOFRIT, 1 IS AT MDS 3R R i 2 AL R opt] T vall 50 BIFR | AN I A% FLHR A, K
IRISHE. LI “MUL I8, 3 75 18 3K 2 f AL S i 3.

N ARSI S N T TR SR T ALK/ A 512KB.

CHEIR R SC: 2 AL ik AR A R I IR A S ) ) it IR R R S i R R R S 2 S, S B 2R
A B8 I 1) Y 4R

7. NCBP il 41 /= DHCPOFFER 1 DHCPACK i & 43 4L L Wi h (L5 17 2 #2405 H & 7 i B &
RATH 2 3% 7 2R ORI S, 2% s vy LRI 22 # 1K) APTP 2504 4 S0 APTP %% 7 i LA 2 46 7 2k H Il 8
AR SCHERE S A 3 AN Be 2 HE IRV 2T IF R 2 30 ¢ R Wl A b, 2 i ol T APTP 2 HR i 1H oK
WA R APTP 040 1% SC. SR BEWCAR 2 T A 5 2 9 B0 41 S0 AN BE N AT T B B 24 78 M WT By BOR A W AR 21
B A SO TUEE N T B B, A5 H B 4% (unicast) Jr 20 M IR 5% 28 SR a5 3 2 JR A0, U] SUR] N S WT
BB

1.4 MBatchiES

MBatch J& — AN WA ARRENAT B T NCBP 183 X JAAS 1K) i B, w] LAFI A 2 64T 28 1, AR APTP B30
WIAT AT R ERAE R G BR.

MBatch J& & T i AT 1. iy 2 Ji7 T2 iy 2 10 2 5 ks 0

Command parameter1,parameter2,...

MBatch i 5 HIHF S E:

o i LT BALBEAT AR AT AT 54T 2 1) AT B0 42 B

< ATHIR R R 255 DM
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o TR KN E AU

o BB )R TR BRAT;

o« STRUR A 715 FR R IR AR 6

o BB SCRFIAE A b 5B\ AT\ [B1 45\ Tabs\nnn JAE A J\BEHI % nnn 1) ASCIT 3 A \X R ATE LIk
45 4 X

7E MBatch i& 5 ', 1 2R IE U 24 B K8 SRS 208 20 3L b (i ik X R e AR S +,— % /45
BB FLAANZ SHAF Z 0B 58 200 X, 48 5 Sk R 18 B IR, 451 1 (4 6)+8).

7E MBatch & 5 P, FEM A H LB 4. Wismd . Hhlad. AR a5 b g E BN a
A5 N 5N 2 /i 4 LoadImage “kernel image name or digest”. 17 P A% 8515 1% iy 4 B0 00 4 K

SO R ST R AT S XS 5 5 ke, ST 44 52 KN B ORI, T A SRR SR TR R IR 9 4

WER SO A 2 U/ Uk, BRI ) M /aptpboot H s~ 348 AR S 4 b (LS 5, T E 5 11 1R 30 20 K Ak A
TRV SEHLA T SR P40 2 44 B 15, W0 200 LAY/ Ay T 114 408 22350 434 P Base64 4 iR 04T 44 B K 25 B AR
ot 1 2 P AR AR BEAGR FEF

1.5 NCBPX A#ZEZIENMME

H T INEAS R A R L1 PR B A5, 0 2000 P9 AR B A% (A% = DA e A 48— 19 P A% B A5 oA =X I 2 2%
8% B o2 - P E R I A%
NCBP A1 [ NS4S R i 4 Fros A & SCUt B an
Image Identification: P AZ 8515 4% X AR 1R, B 87 I EUE 4 05h,0ah,0ah,05h, 15 4 9 A% 8515 IR bR .
Location Address: P A% 8515 75 P8 A7 (1) 2B 23 k-
Execute Address: iZ% Hh 1k & P9 A2 45 A% 1) B R BRAT B M ik, 24 P9 A% 8 4% N 38 B2 P 1 3 M 25 7% 3] Location
Address 2 Ji, % ) Execute Address AbFHAT , M ITTRE IR 45 1A 2 1 AL
Image Length: PIAZ 8515 1K 5 1% KK B 2 48 WA BE G 0 R i 1 K
Memory Length: A A% Bt 5 Ak I JG BT o IR AR
Data Segment: 855 047 5 I L IE 207 X
op (1) [ htype (1) [ hlen (1) [ hops (1)
xid (4)
secs (2) \ flags (2)
ciaddr (4)
yiaddr (4)
siaddr (4)
giaddr (4)
chaddr (16)

sname (64)

file (128)

options (variable)

Fig.4 The format of kernel image
4 WNEEBIK A

2 X I}

21 REBRSGE

NCBP Ji T R4 LA X86 14 R &5 MIAF H R B RS Wt -1 &, LL Windows 98,Windows 2000 Fl Linux 1 4 5K
W IR %6 % NCBP JR A 22 45 O 4078 35 6 K 2EIFRIIT & 1) 0 2% 2 3iii——SOPCA W52 7 Sz8URI N LB 5 sl
NCBP Ji B! 2 45 1) 71 2 P 0 4 20 11 56 5 i s IR 45 95 28 T 3B AT e 72 50,8 0 1 AR P IR 45 b1 2800 I R
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Fe JFAEAS AT
Terminal Terminal
0os os
App App
ICode ICode
& ROM e /‘ R(‘)M
00
Application DHCP Service & / s
Repository APTP Sevice 10 F ogram image
n\o
Linux 7.0 Linux 7.0 Do
Application Boot Server
Server

Fig.5 The prototype of NCBP
K5 NCBP RE RZGREK
Hod SOPCA W 45 £ & 25 1 X86 M R 45 M 1), il ¥ 4 Cyrix Media GX,64M RAM,AMD AM79C901A
IM/10M Ethernet PHY WK 7E45/> SOPCA £ i ) F AR #8248 T —4> ROM.i% ROM 1] T ICode fXH4.
JA B IS5 4% L 4 Pentium 111-866,128M RAM, 100M LA M- 3 i IR 45 #% {1 & 0 Pentium 111-866,256M
RAM,100M LUK B & 34 2 48 1 D-Link DES-1024 A8 # B34 42 i = 18 49
SR 4 % Bl 5 T DHCP R 451 APTP AR 45 .DHCP R 4% HOBEC & SO~ 10 R Ch 15 48 B R, 1% 4
JUTH S SBRITETE—1T):

{

#NCBP-specific options

option dhep-class-identifier “NCBP-EDHCPSEClient”; option vendor-encapsulated-options 03:05:08:00:00:00:ff: ff;

#global options

option subnet-mask 255.255.255.0; default-lease-time —1;

# NCBP APTP epecific options

option 138 255.255.255.0; option 139 1005; option 140 1006; option 141 8;

#subnet specific options

subnet 192.168.0.0 netmask 255.255.255.0 {
option routers 192.168.0.2; option dynamic-bootp 192.168.0.100 192.168.0.180;
filename “aptpboot/Preos.image”;
)

}

A #5 J5 THI ()35 3 & 1 B . Preos.image J& PreOS Hi1% 4 FX, € # 04T J5 JE Ji MBatch ¥ JHI A fi# B¢ F1 5% 7 PreOS
AR IE A FE— A MBatch B4
T AN T 7 Sk P SR IAAS, AN S P23 il ) Windows 98 A1 Linux F S8 5 44 R i, 1 A

K LT oy SR IT 546 —47).

Set MenuNum=2; Set Menultem={"“Starting Windows 98”,“Starting Linux”};

Set Currentltem=1;

‘menu;

Set exitemenu=""; Print “Boot selection”;

Set i=1;

:loop;

Set j=($i—1); Print “$Menultem”{$;}; Print “\r\n”; Set /=($/+1);

If $/<=$MenuNum goto loop

GetKey Key;
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If “Skey”=="“UpKey” if $Currentltem>1 Set Current=($Currentltem—1); # Up key

If “$key”=="DnKey” if $CurrentItem<$MenuNum Set Current=($Currentltem+1); #Down key
if “Skey”=="\r" Set ExitMenu="0OK?”; #Enter key;

if “SExitMenu”!=“OK” goto menu; if $Currentltem===1 goto al; if $Currentltem===2 goto a2;
:al;

LoadImage “192.168.0.72:/tftpboot/ WIN$SOP.SYS™;

a2;

LoadImage “192.168.0.72:/tftpboot/LInux.image”;

2.2 MEgEMR
FH T M 4% 23 Ja 3l i RR AR &R 2% 0 T AT RR Y &0
PR A B DRGSR T NCBP 3 & AT 8] 4 g,

W HEAT SRR S O B, AT R T b 50 & ml
SOPCA i, — & N HMRSS 4 — G H 3RS S FIAL e
WML M S TR B R B RS LB 2.1 5 60 T henp et
AT T NCBP (LR FMZ M T AL T 5 —#— FPL method
JRBNH I S TP E BRI T LA ShEL e = 5o f N . |5 Localboot y
T RPL J7 00 A B 1) #3045 S ) 6 . i - i i - 1
Bl 6 AR 10 YR SR 40 ; ; ; ;
. - ~ . 1] 10 20 30 40 a0

M 6 TTLLE H A8 4% )8 Bl LG SR AR e S Number of network terminals
By B — B ORE AR, DR DA 0 6% Bl ol B REAT 9 4 Fig.6 The performance testing of NCBP
A B R 5 RPL 5325 He % NCBP Jy v A B 6 NCBP PR

18— 5 T A2 T 22 4207 T B A, 55— J7 T2 T NCBP X BAAS (0 P AT 75 22— 5 A I 1) AT 6 Fids il DA
FERCREL 2 I D0 T A 22 6 07 sCRAT R i R
FERE— DR NCBP 1YL RE, B LA 22 42 505 LUK BAIAS PRAT PR PR B A3

3 HMxI{E

Novell A#] R HERBEIFERPAF Z — SR T —MH TZM B3 RPL(remote program
load) X " RPL A figF T~ Novell P 4% #1355, 1M Novell 2% 1) 52 32 F 4k 3 i 4968 2,18 & 2% Rl Ik RPL 7 75
B L (1 T [R]2E BE FR) [ IS, 76 388 FH P 0 P Sk D7 TR AR R4 AS A2 [F] I RPL R 2 (50 o — 3V R 4 1) SR, ATt 2
BAE RS TH )5 RPL GOt RF BT 4, 3 T i P 58 U8 S i B SR N T i Y 26 ) # Intel A W] 7E
1998 4E 4 T —FFR & PXE(preboot execution environment) 6 F2 J3 #3 AU PXE #IVEHE H T — Rl i 3L T
TCP/IP Pl M FE 5 3 5 15 . PXE FE v AEMk O RN TAVARAENT Internet FARME 2 b, PR b e A8 e P L A
If AR PXE X Z#4E RGN B 2 SR RS, e AR M 2 B AE KRR B3I i ik e 2k e R M TFTP k4%
WU, e 2

T FD v R PC IS B4 R AN RS T P 4% U B R R T AR SO R R 4% B T g 1L
TR B B T T, A PR S R, O FLRE SRR 2 B E RGN B B, 2 — P I R FR SR B R R 2
B4 T NCBP 516481 RPL DA K PXE A2 )i 3) /77 1 LEAL I B
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Table 2 The comparison of NCBP, RPL and PXE
% 2 NCBPRPL I PXE ¥ lL#%

Methods RPL PXE NCBP
Terms
Security Low Low High
Reliability Low High Very high
Generality Low High High
Response time Short Short Short
Multicast support No Yes Yes
Complexity Difficult Simply Simply
User interface Complex Easy Easy
Efficiency High High High
Boot time Short Short A little long
TCP/IP support No Yes Yes
Customization support No No Yes

AT R H T 46 28 3 45 JR B 7k B RS PE RN AT PRI AN L B T — Bl EE L A RO A E

F2JE 3 HH i NCBP.NCBP il i X DHCP JEATH & 2 X, IR H APTP T 32 /37, fRUE T nl S ME R 22 4 ¢ APTP B
TR 7 B PR R TE IR 2 P PR UE T W 4% 2 i 7E i sk BE b a] B sk B AR UE T2 W I v B 4 ki X
MBatch JHIAS (AR BESAT, LI T X 22 84 R 405 B N80 1 SC R % 7 vE T H T M4 3R 55T 19 M 4% 11 501 PC ML

LR B R R i 1R 3.
NCBP J7E QA0 46 K 2 WHR T A IR 199 2% 283 SOPCA. 45 LASE BRI FH. H AT AT T IEZE s — 2P 4
FEPERER) TAE.
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