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content or accept client input

4 Listen again...

Zo|A JAEY @3N 7HEs TCPIP 2H
APTe| wh}, commection®] A|%E Q14E17] $18)
polling&- 341} UNIX signal% Al2sich connec-
tiono] FEEH, ABjE 71E HTTP 48 (|
x5 Ak

g Aga

HTTP:= o9 7234

- GET get a specified document
resolve a URL
generate a set of header

- HEAD teturns the HTTP header

- POST receive form content

seEg ZudAn BE ol=R R4

gk AE AlAgelME HITP LIsA S7)13es
AYale od2rtA 7155 F PUT % persistent
connection®] =gtk 3tk PUT 7|55 &
3o conient uploading, = E.a3l #UE FIPE ¢
251E0] Aol £ 1, pesistent connection®] 7
Al Hw Felol9lEr} connecion open Sl
AW E slelFd B g AE Aul2E AYehA 8
= Aotk b reopendt closed WHES|oF dh=
=Y 5 71 ek

overhead =

3. Cal

CGI(Common Gateway Interfacey= Z.-E 9]
resources] 8] AHEHSS Ae Yaie] Alzelch
2|1} CGIE content-orent £ ¢ t]abejuiut o
A7 Az® ZRadveAds 28 IR
Zalty Gl 7|12Hoz gorg d23a

HTMLZXE] contentE W] A=
4% B0 o1 29 FA
AR queys Ak WHEE iiilv"éoﬂfﬁ
confignration parameter -+ control JEE TFHS
A0 FaFTh HITPE 48] 18430 o
oldz g uka 2 wE o ¢lEHe]AE A
a3l whale] JukslE 9k Shell, standard [0
2wy AlAEe] APEE UNIXlike OS5}
£ Apche 9 22 AWE olg3 duEzs
A FRY 7 e doop A A2 Al
A9 resowrceFA M= I 715 AR E
ot girk TRE WHe A% RAMe] g
HITP imageS 417|3}37 byte-by-byteZ sockete]]
Agste ke uHT £ dAot ols A
g} resomrcetdd| & 2T
o714 47 E pico MHEL C 219 interface
2 =3 scaleable CGI £34-8 AFsinEA] o
§ BAISS sAskm Ut F, AHHY o
E] @) H];z%bi:qm }-EE'J.Q_ Hlo]-/ﬂ Pal‘smgg]—— q1
) oln] EoRE 2 (ype conversion®] $FEH FE|
ZCostnctE THIT ¢ §lA g Ao R
o] preprocessing 7|2 9 #0]A S g0l
Ee FoEel Aseh 7 B

T Clevel SBIHo] 25 b ek
stal COl T=a#d 2ies) s Foh 1y ¢
55 zt7) 244 APIE 7IAH pico AHET
2 E A sIAHEA} wect

_“A:ﬂmm

>

Resource Utilization

A% AAE) At 2 Pico MBlE2 EE
32-bit Architecture &}o]| 4] 73]7%75]' =¥ 719
FHneg 1 J5E F5E 0 At A=

ni

footprint= & &84 7]?% ZEE He
10K(CISC7]2:¢), RISCY] A< 30-100% Z7}%),
TE feature =2 :rléiﬂ_?]ﬁoﬂ?\]% oK st



I Proh Ful-featre?] ZF-3olE security 7]%
SNMP AMHl2 B o3 7kA] AEr]ase] £
ot HolH F3hE ¥ = F45 0TTP
A FAwHor AYHY 1KFER
Byol whe} thbsiA aEe] Aok vhd Apache
o] A% 1 configurationd] whe} 300K =5
B IMBe|4te] Z7)g Zheth

Pico Mz ARES] 2AREs Flel] thaiA
5 Tjekel compression 7 Bl Hehg EjFck

Page Compression

o|mA], Awp EHA 2L Ao FE
H 7lFolv} HIML 5 0] S{dynamico}E statico]
Bye AEE AlAE resowrceE AR R
A2Ed] readjwiites} AL, media®] AF, 21HAF
Ay dazFd oo osls g3ud oEhs
ol FHZE ¢ HAuEY 9FL & F835
ol4:7} @tk HIMLASCI) sourcel} El~E whel,
GIF o|u]A], AR-E, Ax &Sl nlele 2=
5 A Aolge A% @ FFe A5 3
SO ZE Suksith A 7P HHe 4 o
TnYZL  olLak] ROM, RAM, sh=r]xz,
CD-ROM w82 8e| ¢tz os ob5y pager}
doHE 288 471 AMey o swe
computing powerE Q-728n FHL drAE wYo)
oF oMW IPEGE 2e 94E oA G
mek 2 B3b 34 GF Relc

2 theko 2 siatic 22 dynamic HTML < ¢
Zsl=de] directaryficken HM8 TER= Aol

. &, HIML ©]71 pair(o] € £ <BODY> and
</BODY>)Z short L byte value= #4310 &
AT FEe et #9 BEE<
attribute 2] o A, <BODY BGCOLCR="TFFIR40"
TEXT="000000" LINK="#0000EE" VLINK="531A8B">
9 22 ASd templae® 23 47 QAT

Yol G E ofgwAeld /7

Connection Management 2! System Scheduling

Apaches} 2-2 ¥4 HITP AH]E schedulings]]
slofA FeEEln] UNIK £2 WindowsNT 5o A
T A2 AAE HEE 3 ResourceE: # )
I ges AHF SEA ApacherHE AlEE
AL C127] 215 child processE S-AH 0=
3738k load-increasefload-decrease ¥F 22 £-X)
A Atk upebr] UNIKPOSIX Z 244 Sl
2l o) siatic task 2dlo] HLE)7)= o)Hrh

Deeptigd Al2dlollAle= Hot =g real- tme
executiver} OS7} e =g HITPAHE #4314
1 A2 WA schedulerE ]85} multiple 7]
Ao Agick oiFEe] §) viulo)2 Pieo AWES
native 0S9] threding 5F210 2 nultiple #YH4&
Zek= vk A4 A7 ©Y Realtime OSU) thread
F HelM TR BEole] diem= FE EA
23] 278 A FFOpending® #1948 TCP
P quenco] A H2lE ARG A Al
W threadingel| ]3] w27 gk

Porting
ofF et WAEE 9 Mue @Agw O
H AlzEldelA FRET] e o A7

interface s ZHoof Fk 5,



78 HuEAz A57A A4z (1998.7)

& A7} ojgA FAHAET
¢ ogd mHojA} 4 AMES A=A
& A=} ojE Az MMEHE clientd]
AgE =7
AHE FHE Ao] 3L dE BY AR
way 2§79 Apache AME BAEI
ATAERE 98 28 THEkAzE gt

Virtual File Systems

Nativefhosted HTTP AW A|2FlAdollAle] content
A7 WA ZFSchURLE FE] 3428 open
3te] socketo] &o} Fowl Idtelch WA A)
2”ldA, SEHE oA, ey, AReE, A
i G|ZREL AR ROM o} flach w22
AEEshe 2 Uy e A5V RAMY &A7Ich

HHAL zky) 3] "Virtual File System”2 71
AEA ARAA o blocklevel YEFHOAE =
gk T} UNIXPOSIX AP} A2IH o %
9] pico AAWSL source level TFHE 7R o
& recompiling? 2 2 FA7E FleE = AATH

59 Azdo| kAL nfel RTOS A3 5
A AlAagle] g pico A7 AlFshE block
readfwrite ¢1EJ3]0]~Z RAM/ROM fflash interface
routine] #HEALE 712 JAE Y ARG
system call & 728t FEICL

Protocol Stackz} API

R g RTOSHU HBAIFES 439
TCPAP stacks APalekes AFate] 25
operating system-S- Bl 3ok @37|A L
= HTTP AHSe 2% TCPIP ¢lE|so]s 3

2 zvy gk W API7} BSD 43445 €3 =
237 ZdE AL 1wk Folal v
mgl7 AP B 47) gk

Arganat o 4% EmStacke|d} Z2]-4+= embedd-
ible TCOIPE Awshel 4§ A2l 7
stackS 70X 2§ 1f AlAEe] A48 5 gk

Commercial Options

HT 5] A4 AuEe] 7] UedEy] #
ES 3 FAET glew, tifEe] a2 =7
2] footprint, page compression, security/ authentication
s, 283 costom wHY A]2Eloju} TCPIP stack
9] gar)se ek 712elt licensing V-8
L rheksht | 5-E singlecopy licensing, buy-out T
2T source codeS AJFEIA Yth oS 4
AR AEA 3 fokgitt

Agranat - EmWeb 2} EmStack

arganat®] EmWeb<  dynamic content 2%}
CCltype Y85 A= E53 oS AMES}
o ¢ty HAE ~EHS retum valeZ e C
codet} function call® EFSle WHT wes o
Asle] HIML SEEES dientd] &A=
HIML-to-C preprocessor® o] 8-dke] SSIV} ilH|-&-
2] HIML o|¥]#] #3=S 317 Fotz =A 3
o EA zZgeEs A Ee lowend
applicationo| L} AMER1S 9diA= EmStack ©]}
= TCPAP stackd A|Fakch. 2auh YAE A&
8 Aty AAAR= IP, PPP, EtherNet 3-2 7
Aafy A wnE EYAFY =t
HE ol HE|2E shEolel @k

Allegro - RomPager 2} RomMailer

A2 footprint/FH3 71%5& 71 Allegro

g9, bs 523U, 14ds ZUESE

BaAsdoz s 91t} RomPagers] 53432

HIML §i534a g3 Ad7)5E § 7
k]

ot} w3 off-load storage”| 58 ZEal



G A SRS THsh: U3 Aue F9
GET request 2] redirections- &3k}
RomMhailers WA A)2~Ee)4 “email home”
e ATste AlF WFAEE BelAld
7l gAY traffic eportFE F71H LR WS

AL ok

Magma Lava Family

Laa= A9 2E EA1E AWoln @A 6742
OS F#ia} 97)e] ZRAMe T glen F
e fEd RTOS EFAkee) ol A} A%
BxlEle 3ok drbAziAl Magma & HIMLe)| &
Be D0 gRerh AR A G Law
App, LavaPower, LavaPC 5 3ok &5-41& F9h
o SSIiSecure Socket LayenyZ < wgioh

Quictix QEWS

Quiotix WH4E =lMy =, QEWSE  prepro-
cessor¢l HTML compilers A FF0} Virtual file
system o]+ URL % URL free handlers- ARE-SF
B callo]u} entry pointE 2FF4ASt HIML =
BE input valueE FF3ITE

T3 QEWSE 3ol Holuh AE RTOS
el AT g folsiek

SpyGlass MicroServer

SpyGlasse o|7] & ¢4## 3Aley Mico-
Server H TH= Device Mosaic® 2 37 Spc,

MicroServer=- ThFg AMHIAE A Fs= wh
2 footprint’= B2 =o} i} authentication,
security, W5 thread HTTP engine, Application
Development Interface(ADY), 18] 3 T8t 2&835

A7 WG AFANE 79

ALES0) AlFH
w3 AR MHE #3 single-user &7A0

2 ok 10K 279 AEFE ek

Web Devices(—* CNIT) Pico Server

) tJuje]AAate) Pico Server = secwrity H
authentcation F-2-& ghAst A AFe)d &
9]t} encrypled PUSH 7|%5©| 5539 Netscape
Aol Yk COIV plugn Q1E#|e]2E A==
oz A8% 4 A 9 U oo AME B4
AgAle] EAlAElZ 83 A] native OS threading
ol AT AFHE 7AE g Uk

9 tjutelzals A9 U exccutive 71
o] PICOSS} scaleable AVE browserZ2 & &5

[/ A=

Apache

Apache §1 Al 71 A4l deEl dEAD
AHEEle} Ax glen], g 08F AUstn o
Ch Inernet AMEA}O|A 7EHOZ U FERALR
A= T Slo] We ARSC) FRAT wH
Folucte 7 AFWE 5 3lvk

Ty BB UAE AEd 288 s g2
o, lowend Z-& deep-UFH AlxHe M= Ay
A g EFAAY 2 Jles 1Y,

¢ Disk 1o} 5y A2

& UNDPOSIX = WindowsNT APT A%l

& Virtual address E7+ POSIKstyle Z2 A4 =9

# Betkeley Socket U E$7)

@ UNDX-style security

& Standard  JOZ E4F conventional script®}

programmed CGI



80 AxAg A5d A4E (1995.7)

Agrapat System,Ine.
1345 Main Street
Waltham, MA (2154
(781¥893-7868

http:/fwww.agranat.cony

Magma Information Technologies
18b Yaakov Sireel

P.OB 22227

Tel Aviv 61221Israel
(BOO)-888-8426(1U.5.)

hitp:/fwww magmainfo.com/

Allegre Software Development Corporation

43 Waite Road
Boxborough, Ma. 01719
(978)266-1373
hittpe/fwww.allegrosoft.comy

Quiotix Corporation

1350 Crane Street, Suitz B
Menle Park, CA 24025
{650)324-0533
hetp:/fwww.quiotix com/f

Apache Server Project
http:/fwww.apache.org/

Spyglass, Inc.

1240 E. Dieh] Road
Naperville, IL €0563
630-505-1010
http:fferww.spygiass.com/

Lynx Rcal-time Systems
2239 Samaritan Drive
San Jose, CA 95124
(408)879-3900

Weh Device Inc.(formerly CNIT)
3530 Altamont Way

Redwood City, CA 94062
(650365-2191

hittp:/fwww lynx cony/ hitp:/fwww.webdevice.comf
<# 1> 2} Pico Mu{E2| 7|5
Agranat Allegro Magma Quiotix SpyGlass Web Device
Product EmWeb RomPager Lava QEWS MicroServer Pico Server
Version 3.0 20 20 1.0/2.0 20 50
HTTP Vers. 11 L1 1.0 1.0 Ll 1l
Secutity
- Standard Auth. Yes Yes Yes Yes Yes Yes
- Digest Auth, Yes No No Ne Yes Yes
- S5L No No Yes No Custom Yes
Compression Proptietary Dictionary Proprietary GZIP None ZIP-like
Code Footprin
- Min 10K(CISC) 10K(CISC) | 15K(CISC) | 45K(x86) | 35K(x86) 15K(RISC}
- Max 0K 40K 40K(CISC) | 80K 110K 35K
- Typical 0K 20-25K 18-25K 70K 35-50K 30K
Connection Single-thread Single- Single- Single- Single- Muli-
Manager 08 bindable thread thread thread thread thread
Licensing Included ional
- Source ncluded Included Tncluded E;‘sy‘;m s | Dcluded gﬁyg’w
- Scheme Buyout Buyout Buyout Rogalty Royaity Rayalty
Source Language ANSI C ANSI C ANSI C ANSI C ANSI C ANSI C, Java
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