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Embedded web server is difficult to update or reconfigure the internal software. As each
developer or vendor usually creates his own proprietary systems and methods. As a result, the same
embedded web server cannot be reprogrammed to meet various styles of functions. To reduce this
complexity, this thesis mainly focuses on how to develop an embedded web server that can be

reconfigure or update the control software to easily meet the control environment.

The thesis covers design and implementation of the embedded web server with a small
microcontroller, the 8-bit microcontroller MCS-51 with DP83902 as the Network Interface Controller of
the Ethernet LAN and generic device interfacing subsystems. The software developments comprise a
subset of TCP/IP network protocol, web server, the basic authentication system and the extra-ordinary

PHP style scripting language interpreter for inquiry and control of the system.

The system in this thesis can be connected to the Ethernet Network and can work with the
TCP/IP protocol. The system can also control and monitor any device with an ability to reconfigure and
update the software online using the scripting language. Moreover, the system is able to control the

right of user to run any script by using predefined user and password.
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(IEEE802.3) Ttz TCP uay IP AzAsaUAgNnIsinanwlugzsil Network uaz Transport

Layer 4914N13%11971284 HTTP vi9e 1iuidsnneftiuazes/lusys Session, Representation

AT Application

2.1. LUINNITNRIUT Web Device

o % o‘dl % ! Gl 1 @ :j/
ﬂﬁ?%ﬁiﬂ@ﬂﬂﬁ‘fﬁ%ﬁ]@ﬂﬂﬁﬁ‘ﬂ’]ﬂ@&l @WNW?QﬂQU@Ni@NWM‘WWQLﬂﬁ‘@?ﬂHL’]‘]_ILLLL

Ao Mainldgunanisinanaain @wsmames szuulfiiRnig uaz TCP) %9 Rodney



Snell (1999) iﬁﬂmmﬁ;ﬂiu Web-Based Device Monitoring and Control 31380131 evin 1
& U = 1 [+3 :j/ = o as| o dy
giinsniaans anunsnacuAnlsi s zuLETeeNeL LTI e 4 38 Al
@ = & & Qs = & d‘ 1
o uimiinesuuutlesin (Embedded Web Server) e n199auginand lunisiesse
A - @ Y Py = o 6 v P
srutAsatnsdmedidn  hiugUnmiideanisaounuisamnss feazinliginen
WAt aunsnaezngldlpamsannunalisunsuueinusy Uslamduaans 16355
o Y iy o a , ol A &
AaatunsnAuRN ity ldfasntsgunsalloniuiin atngleiaidasanniiy

o o

dsrlnasuunilaiadi dnidedndaluizasdananuan Mnlildanansouiugilnamn

A 9 vy o - =~
wsadayaruinlunld wenantifagnatssesnisacuaugnamd Tunstiid
gunsnanedusianasat U LLATaNY LATHBINN9IALANNTENT 11ty

=3 =

o Sumsiasuuntlsa soumunSudsnnesniawaniialyl (Embedded Web Server

+ External Web Server) Hanunuzadaiuiud@sinasuuutasa uriazdnoasu

Anuaxnanlunsdariudeyanunalunl v Applet, sulnw sisadieyaauinlug

| |
4 = o

! Y o = 6 & = ! dl 73 % 49( 1
PN vL’]ﬂ‘]_ILsﬁﬁ‘WL’]@ﬁ‘ﬂWHu@ﬂLW@%’]HSLMZWNW?ﬂﬁ’]ﬂ@g\l@ﬂmsﬁusﬁ@uiﬂ@\nﬂﬂu @H’Nllﬁ‘

1 174
= 9 =R 3

& o A A ey N as -
fnn Teda vinjAasldanensesinnauewiuimsinainiguan
o Sudfnasnnsuanialildandu CGI (External Web Server + CGI) n199an441l
UATNNTIEIT  wileuwTunNs L@ sinadiall  mewmunTlsunsy  Col
(Common Gateway Interface) LavinnIsiimsiariuginsniisiesnisaaunn o9
o o X | o P = , @ Ay A
Anenuraananofl ldinsiiuaaugunanisilasuilasesnemedy uaridan
= s Pl @
ARANHITDNENUN PN NEI LAz 9IM 157
@ =X & dld o dl o % .
o SumsinesniguennansUiuiagudnnisunassnnsldmunzdn (Customize
Fxternal Web Server) RAnmauzAfNefl n19Wm1neus=1y CGl usl 1ilesann e
= o 1 =K [ = 6 U ar o =3 1 o
WeU0995U1 CGl AINANT  RIAALUALTINIES 41N FLLAZNINTRAGIArL

grinsniiseanismauaulilaamss e ldsoadiu flsunsumaunuiFE N

183 CGl

. T A . 4w XX

Anwruzdananadnasiaiy dnusnzastuenwlugduonusnstieiull vl
49( I ar o ! ! 4 o dl % = o‘d‘
Tuegfiuiadusine 1w Anudvesdeyanaznismiunuisians  ainuesglnnd
& L Gl 1 1 @ as
FOINNIALAN ANNAINITNTBIGLNTRIALIAN LAY STULIETRTNE atina LRy AT @1un9n
wnlszgnaldanusaniuls Tusnddetiyaduinisimussuuiud e fuuuesiowmin
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2.2, Awmasiiin (IEEE 802.3)

N9 EaNFaLATIIARNARASITNg s ULAFetNeLLUaaTW(Local  Area

a
'
=

Network) Tuifaquiuriu Hesldumsgiuamesidn 4t Broadband Network Tunisimies
' ' 3 a = & o dgja o b3 dl <] =l @ @ [ b3 dl

plo adslatenauuinetnusa iR faiuiinsinnuaesd meiids wnusisatiuiinis
= al I, - = | = - & o <
densedmesiindnglulasreninaned namensloniniImsg e fidnlneialiliil
Az071ARIN1971N9199 Network Interface Controller v3ag1lnsninannufdnnuausnly

nsdpgluin dnaia uaz nemIwARNNNIMIFIN Manchester 91A97KL59 10Mbs it

=] I

ANIETIQ e FauauiuauSmesiuinsneuinsaae flE lwawaauruyia il

anniadassie i insneulnsaaesidngszuuaseatna neende NIC

!
1 =

(Network interface Controller) §anand wuasinls=unanandn azlfsudananniuniIme

a

!
=

ADUAMNYNGBIAIN NIC ude uazdoyandsaanarldiunisa¥s Check sum uay 1Ay

Header 13lag NIC 1914514 ANH0LEN1IMI9UAINA1I8 N na T LN THRIn WD 2

PRE SFD DES SRC TYPE DATA FCS
62b 2b 6B 6B 2B 46B - | 4B
1500B
N5y AuANing NIC I#5udaganinn DMA
N1944 ALANTRg NIC I#5udaganinn DMA AU T
Tmel NIC
“B” — Bytes
“b” — bits

A7 2 AN TR Ethernet

QAT 2 wud foyaudauldiunislszunanalag NIC uaz 119
azgnilszananalasiaeilsruianananinuszuy DMA Tnel PRE (PREAMBLE) uay SFD
T Hldiegyafililunnadesnsszudne NIC WelfnaudmsdauazfumdsBudunestayn
A4 NIC @Ziﬁﬁﬂﬁﬁ‘ﬁmﬁmﬂ@LM@W&%&ﬁ@uﬁﬁLﬁuﬂﬁﬁ‘[ﬂﬁ"]@@@Uﬂ’]ﬁg\lgﬂ[}f@wmﬁﬂgﬂﬂﬁﬁ‘/wm Inel
a1/ FCS (Frame Check Sum) ﬁmﬂuﬁfgﬁmfgmﬁﬁwhm?m?q@mummgﬂﬁ’fmmm

foyanvinnnafuds druiudayanllldngualas NIC Beldun DES (Fumds MAC vesff5u)




¥
9 s

SRC (Fumd MAC 28495&4) TYPE (tszinnaasdiaya?ds) uaz Data (Taya) ti gl
& <

AzfiasinnsimTans L fineg atayaludoumaniliny feudsinudoyaliiu 1P iize

ARP a3 szunanasalil

23. 1P

IP (Internet Protocol) LﬂuTW?Twm@@ﬁugmquW?‘Ewmmﬁwmh TCP/IP

o ] = & & [ 5| =l @ b 1
nsinuyned uuBumasis Tddraziflu TCP UDP ICMP 178 IGMP fimnudnuusisias
aAel 1P 198U atinlatAnImnaaad 1P ludnenz Connectionless nataAaluilngsiu

wmmmﬂmw%miﬁu BN quﬂumﬂmm P "N‘VH‘M‘LM‘V]LWHQ?”UMNWHL@%L?\?@%WE

a a

¥
s

PR FULAZH AUV

| = = A oA P = @)
HINILLES IP ABNNTUAANLATEILAZIATETNENST LA Baaziilu
UszTemilunsuniianisuaznisdeinudeyacussuiasating Tassa¥eaes 1P tszneu

fog Type of Service, Length, Time to Live, Protocol, Checksum WAaZ IP Address ﬂjmpﬁm

ULATEFLRINAIAY AntilRsaziassdoyadona 1M ICMP TCP %78 UDP tNaaann
S

P dl Y
UBHANTUDAURINYL

Ly

2.4. ARP

ARP (Address Resolution Protocol) ifluinnusMaanuuniaufag  via

° . S , = S 9 o
NIMIFIR N IR AR 1P UWstLLAT T e uuUsinge) B luntiuduiies
NIMIFINTENTTULATEUNE LLB I FITmIINIL 21eABUANMANTEY ARP THEHIT0M
gnedsldan RFC 826 Gwaunsnnataleaagi1sian ARP azvinuiflunisdugszudis
UHNELAUANUUL IP UAZ Physical Address 2848 MIgIWsTLILLATAUNEFN7) TelWATENY

LAUALULN MAC UR9LATANEIRmNaSILR

vndAsziandnensinsaiueuns il nsguBmedidn  uaz 1P
Y . o LA =2 a9 = EON

LAY AZNLITUATANUNNELATALYLNYSE Address T ldLNLONTNTIBLLWSTLILLATATNE
POIIAOININTTINE HAueuansinaii Inevungiausinums MAC 1e8mesidntiul
~ N o , = = a o o LR @ A

1A 48 TF TUUIDSAUNNLLATATUYILS 1P H21aLNeN 32 TR AaNANHEAINA2R9LTun
wa0alnsmaaa ARP 119 lun12u adlasAuunuuIelatAImiL MAC 1998masiamn
1190989 Data Link Layer LUaMIF 190U LILIBY T89UMNELasUML 1P AssULfed

o ¥
AAFaRAAANIA0E
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ANSNNULEY ARP 1ilsznaudaenisae (Request) wazngmall (Reply)
1P8N1999 ABNTTUANIILNNIELATATLILS MAC URMMNEIATALULS [P ﬁ?:‘uqt,m:m?mu
= o 1 Voo Y o 1 :// [

AR NIIFALUNLAURALILN MAC slmuw@mwwmmmmme IP 131 AnsoUzadngy

N lunns5049 ARP Request uaz Reply iuanunsauanalfisanini 3

Ethernet Ethernet Frame |Hard |Prot |Hard |Prot |OP Sender Sender |Target Ethernet |Target
DES Addr  [SRC Addr  [Type Type |Type |[size |size Ethernet IP Addr |Addr IP Addr

Addr

6B 6B 2B 2B 2B 1B 1B 2B 6B 4B 6B 4B

Ethernet Header 28 Byte ARP request/reply

AN 3 ANMUTININTAI ARP

NAfaFINsNIed ARP  FaNA1941N1I00F LN ATTNMNNEIRNATFINGCT
#6431 Ethernet DES Addr 4a> SRC Addr AoMantiatsnumis MAC T1941Asasnayfiames
UanemanazEun g il aelunstiueanisnarii ManeaTiius MAC TedLees
panwmeslanenaaziduvanaainuuds MAC UUL  Broadcast viseldunungiag
ALY MAC ﬁ?tuﬁmﬁ;mm@uﬁqme?nmm'?ﬁlmum:uum?mjw @914 Hard Type, Prot
Type, Hard Size, Prot Size £ Azl 0x0001, 0x0800, 6 LAZ 4 ANANALANITLNS

VNUNNELATALULN P UNsZULLIATeTNRmMasiim

AN9NNIULAY ARPLIGBNALAINNNINLA IO UNIIATIREA LN ARP 284

ALLANAAY UINWLNHIELATALULN MAC URIALML 1P NazRasadasgsns 12ULnas

f3n19119199 ARP I waunn ldwLAza9sumn9a siini 25 9 auin e AR LIt MAC
dll - - dll S A P s & o v Y

AINLATRIADNNILADTNNLATRINOL LU ITULIATRUN LN TR TR 98N1749T 08 A

19217 Broadcast 1l Manamnalunind 4 faflunisuennuvuieaifiiimite MAC |1n

seanaNamas e 5 TUdunrasnaniamefnATas sae ARP request (Ethernet

broadcast)



1K

hosiname

resolver (1) FIP
* IP addr
@ establish connection
with IP address
TCP
o) send [P datagram
to IF address

o 1w

| Ethemet
1 driver

- - ARP request (Bthemnet broadeast) ___ L N

Ethernet |
driver |

ARP ARP jisg

i

AN 4 NNINNITUTRS ARP

Walmgaalanemalésy  ARP  Ageslanananasi B g e
AL 1P AU IR 2T UINNS AL 1P a89m1vizald nwLIN N aTmAI LA
IP fanailurasmu Aazmeuil ARP Reply Wianvasyyuanelausinimiug MAC 1a9mudn
UM mlsumaususanang e liA e 9fmnIa s UMENSAIAILLN Mac 199A1ad A7
or o dl 1 1 = 9 @ | d‘ d‘ = Y 1
ANBIUTNIANUANAI9NT Wi ARP azgnizenldauriseile iasasnauiomassiumial

N9IL URLILAUFALULS MAC 1RATEIABNAmE S AN EnNvINITL

Tunsrift dnsvinauaesnisiauaznisseuil ARP uda ey

= L% % ar ! d‘ = L% Y d‘ b

paNfawaFiunIaziaslfuusla ARP Table 18LATaIAaNnmaiiunIsaemasie i
| =

AFINARNAADTAINAIMINUNHNELATA LML Mac TaenslERnds ARP (Taaznananiali

undi 7 felL)
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2.5 ICMP

ICMP (Internet Control Message Protocol) Hnnsvinaulussiuimnaariuriu

P Taeinutinii lunnssneudia lanaIausagnLenIsMnauees 1P T8 nsnanngs

199197109 Message 11 ICMP Iiflungusnudnemiznisinemu winguindArypeuas 14

q (>

Tunnsailunulduniatine ngu echo request visanEanfiulnevinlildn ping request

Ping huflutenlfuiainnimineuass Sonar  WielElunsmsmasauil
d‘ = & = & @ 1 = | v A 1 = d‘
NUNEURILATRIAANARE SULUBMaSIRdaun 0 Rasie levisa L Tetnfviniases

L&

= dlb a ' 1 . 9/:// = 1 1 173
paNamesNFasnsRaselda unsn Ping 1l arunsnRmanuvanglddus ldaunsnld
= d‘ d‘ = e‘:j/ | o = ar d”d = o .
1in19817]) A nesaspeNiiowe fuldimui. Tueuddeiiaelinisimun Ping Response
4 0y A - . . 4 g se o
e liATasAauALFa s INaINNIATagel g namanseresssuLiLESWINeS
wuufleiadnAuszuuesednyg  faaeenalun I 5 waaInngde  Request /NNLATEN

10.0.0.2 Ty 10.0.0.1 uaznsmauFuAIe Ping Response annimsas 10.0.0.1 Tl

10.0.0.2
10.0.0.1
»= El=
=
Server Desktop System
Is 10.0.0.1 Alive ?
O 10.0.0.1 is Alive.Q
I
Laptop computer
10.0.0.2
AN 5 NN9IYINNTUTe Ping
2.6. TCP

TCP (Transmission Control Protocol) {12 1a189n719%19114114921 1
A4, a c & o XA o v o o =2 A
PFalneBUNeFERYINtiedIaIn TCP AzinuinfnTaaatANNgNAeletaya s9ungEu

funisiunaznisdetioyaluannizaed Sliding Window
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aneouzlneialiues TCP azilszneusiag Sequence Number e lduans

UNNELATUDY Packet N49 Uaz Acknowledgement Number e ldiunisiudaganes

Sequence Number 7115151 197338 0na1597 Packet nuuuazfiasidinismandisae Packet

1sz1nm Acknowledgement (ACK) Lange wananidslsznassiag Checksum T9inviEing
v o A ve v o . . | o

navagaLANgniesuesdayaliiu deyaluszdu Application sing] MinenuLu TCP Az

\udaunilernsnisanuand Checksum 83 TCP

¥
Yo A a Y

AT NN TOP tiaunsnesLenlsznaunnd 6 lddal Busu
Faeinnags SYN Packet lglatlefisxLidinsnnsRnsadaevin@mines ambiuehadfloas
QENINIRAUFLSE ACK LAz SYN Packet 1nelaladifu (Client) elndiSuazaiman ACK
M3 SYN 283d5rneiEnasmii Foraaauyraludn a2 Hreifane/luanusfingesin

I

nsfudedoya lnenisuannlasnudeyaszudraiiaiuaznszinden PSH waz ACK Packet

A ey, A o Yo o o P o 4w = 9 c v =
LW@S]fﬁ@QLL@Zﬂuﬂuﬂqﬁimﬁuqu@qu LN@M??‘U@W@H@L?HU?@H@NQ?MLLM DN NN

Packet laz ACK sendnaiuluwinuesdaaiunsde wellunnstanisdesns

client server
! SYN 1332182529:1332182529(0)
win 4096, <mss 1024= ™=
SYN 1394129409:1394129409(0) 2
- ack 1332182530, win 4096, <mss 1024>
I ack 1, win 4096
—_— )
4 4
1 PSH_5121:6145(1024) ack 1, win 409
—
ack 5121, win 40%6 12
. :
4 /
16 FIN B193:8193(0) ack 1, win 4096
E— i
ack 8194, win 409 117
-
. FIN 1:1(0) ack 8194, win 4086 —{18
g
o ack2 win 4098
- T T -

AN 6 NN9NNLUBY TCP
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27. HTTP

dIO

HTTP (HyperText Transfer Protocol) Lulnsnaaanyiaulugssu
Application el lun1sae Laz1EN1oyaULIZULLATENNEY NM9NNIUIBY HTTP 413190
unflunguls 2 nqu Ae ngu Request uaz nga Response Tnsiluusiaznguazisznen

fael Header WA~ Data

494 HTTP Header uulfinouanisaszidanaaslszinyvdeyanuovise’li
1517 Tuanssfidow Data tiulfifedudediaya anisvinauwes HTTP 1l anunsnedune
IFdanmy 7 fe Wagldfiasnistieyalsunsuuinuduazionisds Request Taldafli
Usnavise@sviiees Inely Header avszyfstieayaidiasnis uavenaideyaludou Data
siagl nIlNIs Request WU Post udsannii@fniaeslssunisfasueudn @ininesazyin
AsUszananaNe s INadns  uaT  duNadnSNALSaY  Response  lmudau Header

= > = o A o =
Response azyfatlsvinnaesdeyanssuumauiy auin e wazaeldenau] aniiag

AInsE Rl ANAANT l1A91 Data

Request
Header :
GET/HTTP/1.1
Data :
client
Header :

HTTP/1.1 200 OK
Content type: text/html

Data :
<HTML>......</HTML>

Response

AR 7 ANIRNUDRS HTTP
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2.8. N5LANSHALLL Base 64

AN7N9ALLL Base 64 Lﬂumm?ﬁ;mm?Liﬁ?ﬁmﬁugmﬁﬁﬂﬂﬂuma?

AangriussuuATatneBumesitn Inglenwnzesinatinisiuds Email uazszuunnsigall

FnRsalLLIITI 9IRS (Basic Web Authentication) Taaznanan luunii 5

NM3911914384 Base 64 1 azvinnnsutlasdioya 3 lusiflu 4 luslnadnads

AnensnanInatediaya 6 daswsialili (11319 1)

1979 1 NN9dN9iALLL Base 64

A1 HEX |String  |A1 HEX |String  |A1 HEX |String  |A1 HEX | String
0X00 |“A” oX10  |“Q” 0X20 |“g” 0X30 | “w”
0X01  |“B” oX11  |[“R” 0X21  |“h” 0X31 |“x”
0X02 |“C” 0X12  |“S” 0x22 |« 0X32 |y
0X03  |“D” 0X13  |“T” 0X23 |4 0X33 |z
0X04 |“E” 0X14  |“U” 0X24  |“k” 0X34 |“0”
0X05  |“F” 0X15  |“V” 0X25  |“I” 0X35 |“1”
0X06 |“G” 0X16  |“W” 0X26  |“m” 0X36 |“2”
0X07  |“H” 0X17 X" 0X27  |“n” 0X37 |“3”
0X08 |“1” 0X18 Y~ 0X28 |“0” 0X38 |“4”
0X09 |7 0x19  |*Z 0X29 |“p” 0X39 |“5”
OX0A  |“K” OX1A  |“a” 0X2A  |“g” 0X3A |“6”
0X0B  |“L” 0X1B |“b” 0X2B  |“r 0X3B |“7”
0X0C  |“M” 0X1C  |“¢” 0X2C  |“s” 0X3C |“8”
0XOD  |“N” OX1D |“d” 0X2D | 0X3D |“9”
OXO0E |“O” OX1E  |“e” OX2E  |“u” OX3E |“+”
OXOF  |“P” OX1F |’ OX2F  |*“v” OX3F |/

nsdinsianinldlnentsiedayasiaweanysomniadinsian a3 Tus

nsiinnadsuiluansn (Bit Stream) siarfy e leudal@iansuiiaiaz 6 s azle
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¥
o

Ty aiadu 4 g0 uaziIn1dastiayan 4 gaanfadneslumiang BASE 64 419U (9

q a a

o o
FIIRNLINNTINA 8)

oy asally “pok”

A7 ASCII (Hex) 0x70 Ox6F 0x6B
NN9LdeE1 Bit Stream 01110000 01101111 01101011
vnnnsdiadiayaiiaz 6 Bit 011100 000110 111101 101011
A7 Hex 0x1C 0x06 0x3D 0x2B

NAENER IdRnmsdnsia “cGor”

AN 8 FatNan1dNLAZNaA9TALLIL Base64

& % ! o Y o ar '
PINANNENUDITDYANITAE 3 VLQ\IZNW] TRANFaN9919 (Space) #f
b4 P o ! Y o ! = 9 :// % o " ” oy A
WWHL%Wiﬂ@M@WNW?ﬂ@ﬂﬂ@Ni@ 3 A L IUNIAAINHNFNFULTIY pok:test” AZWLINLBNAINN

&

o  as d‘ % o v o = o U :j/ % o
¢ 8 FIaNT LL@ZLW@IMW]WNHW’N.I@Q?I@H@MW?@’]H 3 a3Fn ARl iutamausamLl

'
' o o g ! =

X % a o = = o ala P
“pok:test ” u@ﬂ@qﬂusluﬂq?slﬁqqu@?QENW‘]_l']qN | ﬂ‘]:f?@u‘]_INmm\lvl,mﬂmflmslummqLLm:H

N9 lHUeEa39 11 “?” Untd 0x00 Liusi

o o2 o o = o A o Ry Y o
nsnansiatiinlwinuanasaiuAe uilasdeyailaiilu Hex anntiudiaw
ifiugneds (Bt Stream) uazdnnguiiaz 8 On wddasnadwsy lslasuainauiy

o =l
TNALAAN



a
uNN 3
N19aaNLUUINSALIS

RE I R A TN IS AR Y U szneusagl
Tulnsmauinsaiaas wasaauan uazumdosfudeyadinasn (/0 Port) wanannidalsznay
faedaedtyndiunsaedns  (BUS) Lﬁ@sl%ﬁslum?L%@mi@@ﬂmai?:uumu@34L%’ﬁu

4 = P sl =R S8 = o
guUnsalsing  seaziduaniresnuuLEIauIsIna1nlunil  Aelszneuscaniseenuuy
daulsznaunanuesluinsmeulnsaines nadensie lulnsnanInsaian Sdnmsz 1
wsadnslpaandeginsninaununisidansiassuLATatne (Network Interface Controller)

SNTNETUNLNNIRAAIIVUILAINNANUAIT 2L
3.1. Arulsznaunieensanisuadszul

v o = Y e = = - @ |
?Z‘]_l‘]_lﬁ']‘]_l@?y\lLLUU%QWQHHNIQ?Q@?WQWQVL‘]JLﬂN@uﬁ@NWQLm@?ﬂJuqmL@ﬂ 1A17

=4 b2 & 1 o dJ [ [ 1 o
AaLlsznaumat vLNIﬂﬁ‘ﬂ@‘LAI‘V]?L@@? ingA AN ldsunsnmadinidusen wazvidgANan

=

ayauTausn  uenanidslssuudumenseiNe A miusiedeniugnsninieuen

e

aw udnenezaeiuidsinefunnilvintiy. Affasiiaonuaiiimnunisfasiofaansninu
4 e g =~ s @ = = , 4 <
svuiAsednesny  (luAliAeszuuamedidn)  DannsiBenseLusZULLATETNE R AT

RGO RN Tnenildandunisvinauaasginsnimugunisdausiassuiesadie

¥ ¥
o = A

(Network Interface Controller) ¥ailifindannluinsmaunsaafinauinauiiamni iame
o @ A4, A v = o o \
fiuANSIasssULIATatneRdnnsdadiaya?i 10 Mbps TasaadnalaesuNmINaaINIsn

uAASIFFININA 9

ROM
(CODE)

MCS-51
Microcontroller

RAM
(CODE &
DATA)

Memory Interface, Memory Mapped 11O

NETWORK
INTERFACE Extemal
CONTROLLER Device
(NIC)

AR 9 AULlsTnauNIENT AL fURIFTLIL
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3.2. A9UUSTHIRNANAN

o A o

m’hﬁmmmuﬂ?:m@m‘mﬂmfama?mmum?mqmmmmmhﬂ Waam

v o =K ] =K = | ] 1
ARergINnaLszranA TUsuNINLsTensisine  sunansRnsiewazAtURugLnIniFeniag
Awran] namensiaszudnguinspeuinaaefiumdenlszasanafiAsmisssuLesadie
co 1 A A z \ =R o ¥ o -1 \ =R A |
wazginsndsienaafiFeaL Wl arnailwintadall lwiideliaznaiofenisidassa
Tulnsmauinsinafidniumisamanuadniay ssuuBunsasWRAELsenasTugLngnl

s Wive lEsasiunisinauuesensiufarunuss L

WgANNAMANTaNTTULTT  Ueznausaemdigmanuannie ez ios
ANANNELEN ANNIATNATINYEY MCS-51 uagadnuaniguanazgnatiuniiy mias
AanTdsunsuuazmigmnuandoys A mFusruuaunm/ieEnmI MCS-51 dsznay
v e XX XX d S ey . e A s A .
PNENETRIINAL 3 TA  usviatlilesaIninisliana Aty ndaniine 8198 uagAINAn

o g v - Y Y = L < gy o o
neuan i ldEnesenawlfeuldines 1 gawinin Asdesendunisinaues

Memory Mapped I/O i ldszuugnunsniianstariugnandlsuindsin
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External Memory

0000H - 7FFFH MEMORY MAPPED I/O
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CO00H - CFFFH | PHP SCRIPT / TCP CHECKSUM TEMP

DO0OH — DFFFH | HTTP INPUT / OUTPUT BUFFER

EOOOH — EFFFH | NIC OUTPUT BUFFER

FOOOH - FFFFH | NIC INPUT BUFFER / OUTPUT HEADER TEMPLATE
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4.4. ARP
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RINNINA 22 aznudniatinisudeyannafa TsunsuazssmaaaiiniNg

q a

Hosueadayan liiuuazmeniufiaanisds ACK ane 191969 ACK 81agaiilen ACK 1Aea]
uza g9 ACK linFaurfunnsdedioya (SYN, FIN viga PSH) A& e Eusiuszuu TCP azat/Tu

9

anuy Listen vndiayaiézindu SYN Tsunsuazmenusian SYN uaz ACK nisléisude

¥
s

ya anduseaundnazlifudays ACK Wietiufiinig SYN weaudsvinesileaia@umiudy

o L= A = . e 2 o X 9 o o o |
RAUAINANAIRZDadNI9le Session anysnd Gaan uriszuumFanduiunsiuLaa
foya tnensinleiudayallsunsuaziiudayaseguiiamnuanuazds ACK iatiuiunig

Qor 9 ] = ] :j/ ] o 1 Qor =K o

Iisudoya dounsiinisdai srunardediayauazsanasaundnazldiy ACK Asazvinanu
siall [WeaiaFaRunnsaaans lsunanazas FIN uazsanaaaundnaz 8 Fudtyonn ACK uaz
FIN saufy iflunisiafadunisaasisdioya wenanniivedlastiuaauianaiafliiatiuain

= = o & . o LA a = A o o |
n1380417 AIRN1IRMUANAN TUNNTReANTUAAZATY T 15 AR TaFuALNANFILAN
n1331 Established vnnszunldfinnsidaeuaniuzity Listen Ay 15 3109 Tdsunsuas
granNNTAeaNs AT aNe  Yellendannminauues  Timer Interrupt  gaglinng
Uszuanamingnn (Muazidaaiafuduadnldangila MCS-51 vnll) nsvinauaes

¢ e ad e o 0 I = Yo o~
Sﬁfm/\lmLLfJﬁ?mmmmmmmum?wmumﬂmwmmumm?m@ﬁmﬂimmmww 23
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[HaBusunTslszuanaiansmeufLdeyatlszion TCP szuuAznmAadt
ANNgNFIasUastiaya TCP Inein19a31e PSUEDO HEADER UazATMIT Check sum 284d@

yaN iy amivAsszaaanasu Flag mesdinyailésu 16un SYN, ACK, FIN uaz PSH

TCP Response

Generate TCP PSUEDO|
Header

l

Calculate TCP Check
sum

Check sum is
Correct ?

TCP Response Return

TCP ACK Flag is
Set ?

TCP PSH Flag is
Set ?

Generate SYN Check & Clear WACK Generate ACK Packet HTTP Input
Response Packet

l l l

Generate IP Header

Generate IP Header Generate ACK Packet

NIC Send Packet NIC Send Packet NIC Send Packet

Ol

A 23 Tsunausiasinetlszuaana TCP

! % !

Wenensuaflusyiinigaindn feannsdediayaun TCP az¥asuali TCP Ay

a

Toludumenuil Tlsunsy TCP Send azvinn13@319 TCP Header tnafinuum Flag il PSH

Amiunnsdadiaya a¥19 TCP Check sum anntiuas¥asaali IP a¥19 Check sum Haiasa
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Aunnsvinausangna aseldaensuog Driver vinnnsasdiayanangszuniesetne (Fuans

TN WA 24 G

PANANNLASARLNINNI N MNA  dansiudsimsninasazfiassasualyd TCP
fpnnsaaans Teant@anilsunsusies TCP Close  T9n199197Ua04 1 un9sanana

sznausiaenisa¥1e TCP FIN Packet WAzA&409N43zULA0Te FAILans V91199

TCP Send

4

DYWA 24

Generate TCP Header

TCP Close

4

Set TCP Flag to PSH
Generate FIN Packet

Generate TCP Check
sum
NIC Send Packet

A 4

Generate IP Check
sum TCP Close Return

NIC Send Packet

A 4

TCP Send Return

nwi 24 Tsunsusiasivedadiayain TCP uazTlanisdeansuw TCP
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¥

1 & % & & as o = % al v % 4

atinalsfimu nnsa¥reensfuodianue Whuiesduuoy JlEnsairase

W TCP etianysniuuy wnusiifluiesnisimuniessonfuosdounan fluguiy
nsldeuaudne funudeiinaanunmingu genfuainisdeans TCPAP Tuniiasly

ANNNINNNNUT LR 1 IP fragment ¥i38 TCP Sliding Window 161
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UnNNn 5

.9 [~} -3 -4 o %4
NMITNBNUNITSUULIU L%iw L3RT AT TSULUNITALLUN E»TL%

szungenuofiuginne fiuazinulneedennsgin HTTP/A.1 1y
PAN ma#ﬁwmmm‘[ﬂmm?uﬂ?:ﬂ@uﬁhﬂmﬂ@%’@w (Request) N19maL51 (Response) ¥4
dgj =K o o d‘ | =] o d‘ o 1
mqmqazumﬂmmmﬂmmmLLuuermﬁﬂfaﬁm?mLLum’ﬁmmuLLuu AALAZIUANIL BINH

NIMIFIUNIRgaTiFIaTaLLLITessiu (Basic Authentication)
5.1. DU ATTUARUNIFYINGIUY

nsiuresssLLALEines dsznaudanissananinziandausinge

L

Y P )y = . o ey Y = &
N1ManamINl Request LW@imﬂ?qﬂ@ZL@Hmquj YAINARNTNFAINIG ANTLAIQT T4

¥
Yo A

AN9A5 AN LS Taen19MN9ia N Ine T U T s

|
= 4

= = 1 o =
1Ha TCP  Busiunisaeanshlaunsuszunusdngasinnsisitauaniozuam
o ! d‘ QI % o d‘ Yo Y [
Aowpie  WelENsunslszinanadeys uazie TCP  IdFudeyaldsunsuaziiunig
Request Fluuiasmnudatveaiuidivinefuaznoemsagasaundiiaznudinig Request
Sy 4 4 @ - = > oy =
AUALLAY Taiens Request tadaanysnd lsunsuRmsaseudoyanfiomnis uazsies
o | Y = Iy o ol a I o .
anazuanfansne] antiRasisnadnsiienaifendesiunislszacananisn PHP Lite
Script Baaznaniluundall neinsusangns anaagdlddnSudsnne finsvinami

ANTUZFI] Fauana LN 25

TCP Establish Event repare
Environment/
x Generate Output
S )
Initialize N File
T
n
o
o
YO
|_
TCP PSH Event Put Request To %
buffer n

AINA 25 A0NUTANINNIULANI LA LILT SN e

ANAANFELZ NN MU LT SNIRTAINAND R0 Am LN T sunsusias
dd e A Y e D a omel e LA .
MAsdastaileznausas TsunsusasdudunismaaNAniuimsioes sunsusas sy

Ansfasanadiguibaniuarinsaueniudiinines uas Tlsunsutiosinansagainig
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NNUVANURULILITWAT N19inewaaaTlsunsusias LA az g9 1818190 LA B AININD

HTTP Initialize Check HTTP Status

Y

26

Initialize HTTP Buffer

Check HTTP Status
Return

Set HTTP Start not HTTPCLOSE ?

HTTP Initialize Return

HTTP Input

End of HTTP
Request Packet ?

Move Request to HTTP
Buffer & Mark HTTPIN

Process HTTP URL &
Generate Output

HTTP Input Return

@

TCP Send

A 26 TsunsuslasaNuiunimnaueaiumsnnas

'
= & I o

Tsunsugiael HTTP Initialize RxFaANBNAUANA] wazivua WALESWIe S

1 % o Zj/ d‘ = o U v 1
agluaniuzndouiney  (Start) A ndadnisiudeyadosllsunsugas HTTP  Input
Tsunsuasiiunindayanis¥oaadiiguiaauandonse  wiauialRauaniuzaeauiy
dsrnas o luanuzsizaummagaunisseuil  (HTTPIN) uaz Tisunsuties Check

HTTP Status azgnienldaulaelilsunsundnazmmagandn deyanisiesenldiu &y
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anysnivise il vinanysniazpsaasy URL uazaianadnsmnuiszinnaund URL wazdane

Anwsaangszuvieseanstiulilsunsusias TCP Send
¥ L Y a
5.2. nMsfasaadayaang lgusng

% & Y = :// dldgj ar v =
nsfestedayaangldiinieiy  lunlszuuaiunsnsesiuldiies  Get
Method 17i1iu atlitlasainnisinamli Get Method azmiuanianAsine difhidaumil

=

199 URL vl eisianismgnady Insdieyafignasnim¥esiunis¥esaans Directory 5319

a a

9 =

ﬂ@@u@ﬁlﬁ’fmﬂ%‘ meaTAwI 1P saaivdouazsianiunsaifiin s nueniussuy
SneANlaeasit maéiﬁwmmmiﬂ?Lm?uslumuf:@:ﬁmﬁﬁﬁ?qmqu%’mﬂ@%wmﬁ'”lﬁﬁu
R7n TCP Lﬁuvlf’ﬂumifmmmﬁﬁqmmLmtmfmmudﬁmﬂ@mﬁmmﬁm@'m@uéwﬁ@iﬂ
fedioyalunnsfosmeazangng CRLF CRLF windslianllsunsuaznasiodayasiellau

NI1ATAL

< Yo o P o ¥ . =
Helfsudeyanisfesueriunuds Tsunsuazmedaaey Directory 178
URL nleiFauimeuiussuuIngiafewntglu (Virtual File System) unnmsariuze Wannne
Tuszuy Tdsunsnazyinniameufudeyainseiume Wdiu winlunsaiu ssuuazhedade

dli/ :// | a & [ =l o = [ -
yanfosveiuilu neamsUiuazazvinnisBunsoudansiieseunadnssiold
5.3. NMsAaLSLTaYN

nsmaufLdeyatevsrLLtl Ussnauseasdilsznay 2 doude douioves
" v oA 4 X ¥ e
fayn wamsanuzuazlszinmaeadoyanmeusy Aeluniillsunsnasmeuiudeyaludouiin
poariuiadu 3 dszinvda Wedeyaildiugniasazneuiudfeyagnsiasaniuy 200 Ay

3

NIMIFIU HTTP uazpnusaenadng Nlfanszuulndialowsasnudansnansulsd (el

49( o dl' e‘al' o v Qldlv v | = 5 a a

Ty Selidninnisiesas) nsndeyanisfespaiuuunanitlsd scuuaznmaseUANT

nslfuuasinnlinoged i idsunsuazneufuduaniug 401 muNIRIgIL HTTP Wila 1

Tsunsuuriuniunienissydouasiadud miudld  dounstlgevinamailassuy
[ % o ! o [ dJ = 1 o

T lans¥esedayadouinarmeuiufaaniuz 400 Bawmneieszuulisesiug oy

nnefesaadayalugluuufiaingnn (7 WAG AR 27.)
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Authorization Require

r Fra iy Frh L i vy

g Laood wbrer

NN 27 adnsn idiledIdsryTeuaz sia uianam

5.4. szuusnEIANNlaanne

nerdrevsruuinEn ANl aaadeduluAtutesrLun sigalFnas

<

nuuLeasLiy (Basic Web Authentication) Taiilasruuldfunisiasuadoya Tilsunsy
azpIragaLdauazsial damnanadnesiy nevnldnuszunazpenduseaaniuy 401 @9

azdanalildsunsuAsinuduaaunindeuazsiaduangld (Fanni 28.)

Enter Neltwork Password

"-jd/\y Flaazs Iyps woud uoodt rusime sndd pacevcnd
k]
Siba: nLzsn

Fzaln Ermfeh

s Namer ook

Passwond '
™ Sarve this paswscnd in youw passeond it

aE Carced
| | |

WA 28 NMsaaLnNTel Az siaNWeal sunsu ANy
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o I ldnauazsWanunda WaunsuAurniiuaziiniadnsiadedduas

o 1 :j/ = ! o ! o % dJ o Vo o

INANNWANNNIMIF NS Base 64 anuuasdudiunTudaianis¥este Tamdsannliiuuds

o o o ! % =] o d‘ o 1 dlda a 9 s

srLLaziInnensiasinaty  udauBeumeuiuie sz sianundans lunisgdeyani
:j/ dJ % & ! :j/ 1 % o v

1) Bengneeaiaztszaaanasie lmudumen nnldgnsessruuazpeuiusaaanie

401 iseelaundrdeuazsviaduazgnsias



=l
UNN 6
msilszanananmuandlanldlunisasuny

PHP Lite Script 1{lunn=1&sn (Embedded Script) gt 1ia 14l

NMIALANNITANNWISY WL asuuuils Tnsundoneslnsaaieidgnanulas
o [=1 a e‘d‘a b7 | %

11310 PHP (Personal Home Page) fuitluntenaniusinilesldnuunivane Tunsaina

Tsunsntlazeneinnesuiy
6.1. anwauzvialiuas PHP Lite Script

PHP Lite Script 1/sznavusiae fautls (Variables) 1AATAY (Statements) Uay
szlumnauAu (Control Statements) 719HamsjxNEuANLNNIWENWA PHP Lite Script A9
T AN snALANNI TN LYEY sruudUESne Suuufed I luunizyinam
(Runtime Control) H43an17lHuii anstdazgnilaiudoumiiarns HTML Code el

v o v . a a v o o2 3y = p e A
ANNINAFIHAANT IPae 19T AnBAN FafiiRadinsiinns Escape vseldsiavantiiauen
9211979 Code 4917111 HTML Code 1a= PHP Code Tnsinn1sunsngastsiaassignansas

Escape Wiatag lunsarauadnsuuunads (Dynamic)
6.2. TAg9@s19URINI1¥Y PHP Lite Script

n19 Escape 931919 HTML Code Uaz PHP Code ANNNIMIF11T8 PHP
Tufaqiiais anunsnnszyin1eviadu 4 33 Aanisld 1Aseanung “<? ?2>", “<?php ?>", “<%
° Y : . . PR ¥ =
%>" LAz NNINUUAGAE tag SCRIPT 189 HTML usiu PHP Lite Script il iaanldiie
P | oy A w , w , ¥ XA @ aa ey ¥ o
TRYIAE MTEATRIINNY “<%” WAz “%>" aiiHeanniludsnsi iuemanyssuy

L1 ASP (Active Server Page 1849 Microsoft) ke PHP (fafnagaluning 29)

<HTML><HEAD><TITLE>

<% echo ("TEST OF PHP LITE SCRIPT"); %>
</TITLE></HEAD>

<BODY>

<% echo ("PHP Lite Script Body"); %>
</BODY></HTML>

WA 29 Fa8gi19NN9uNen Code U89 PHP Lite Script a9l HTML Code
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6.2.1. U9=1nnuasrFautlsua=A1maf (Variable and Constant)

AGaLLS (Variable) nnglis PHP Lite Script 131 dsznaudng
Uszinndiaya (Type) 2 Uszinn Ao a1uanidin (Integer) wazaANLIANES (String)N1981989Ta
wassnanldlaangldaetadusindneamoiuenaliinu 8 fadnee wazaudigae $ 1win
v g o « v ampe X
T4 AUANAINITL TUNI099110LAN 4113081989 IRt

1. MUIFN UNUSEAILAYF AL 111 100
§19896198101 711 16 111 0x4000,0x2000 L4

2.
viatAnpinge azdnagalélaiifin 16 bit

! = ! = o :j/ 1% = Y 1 =
daunstlresAnAsidssinmanednustiy  azdagaseanisldieses

e " (Double Quote) Lt "Name" LLI151

6.2.2. ﬁqﬂﬁu"’ﬁm?ﬁmﬁuﬁmﬂ? (Operator)

% T ) :j/ o % dl o [ dl s o

FRUTRNNI  asvinuhiAanuasszusarneiufuls
| , & o = ° = . o Yo o
51197 LTUNNTUANAL VFasaan NI N s wWnlunqum N s AR

6.2.2.1. FadfuRnsursuLsszianauas (Number
Operator) Usznau@ag “+” INeNINIIUAAAIRTUIUAN BAZ “- INAYNNNTALIANKIGN

6.2.2.2. suUfiRnsuwsiudsUszinmanadnes (String Operator)
Uszneusne “7 Weldvinnnsseadnudnes (Concatenate) 1w $A = "My ". "Name"; /=il

ANUNNINRRLTU $A = "My Name"; il

6.2.3. Al (Expression)
[ o d‘ o e‘d‘ = o % a e
Lﬂ%ﬂﬁ?ﬂ?:%%‘wfa ‘]J?Z:H’J@N@@‘WﬁwLﬂmﬂﬁﬁ?m?ﬂ?twwmmﬂgum

N9 UWANASTAILAZAULIAFN) 111 “1 + 2 + 0x2000” Tneiadndi ifaniinast axlsidithy

¥ ¥
& o =R o

AMELTIBNNARNS TalTueg fudtinadiinaendusoUfimnisle dwnesnsie il

FREnaT 1

1+2-3+0x2000

nadnER ez s undailan 0x2000 lu LAUFIU 16 1178
8192 Tuazg 11 10 ST

FRgnadl 2

“User [*. $Name . “] is Authenticated”
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PNARAIMLAlLFNLUT $Name 111 “Krerk” NaANWSA Azl

“User [Krerk] is Authenticated” Li114@

lagnnsninasiinasl

Expression -> Term

Term -> Term Operator Expression
Term -> Variable

Term -> Constant

Term -> Null

6.2.4. 13=72A (Statements)

Uszlomvida  Statements AeRIATIMUANNS L9 PHP Lite
Script i1 NY9Llszanana vise nsivunAn s Statement aunsnauLNTLNgUAY
dnensnnsinaldE il

1. dszlaAnuumAn (Assignment Statement)

2. dszlamAruRal (Control Statement)

3. dezlumszensiuesszuu (System Statement)

lagnsniuas Statements

Statements -> Statements

Statements -> Statement

Statement -> Assignment Statement

Statement -> Control Statement

Statement -> System Statement

6.2.5. UszlamnnuumAn (Assignment Statement)
Wiensinvuaen o Taenddieitomung = g
siaanslifauts $a JAdu 5 aznszinlee $a=5; (Husu Taswa¥9aes Assignment az
Uszneudne fautlsmnudaeietomnne =" uaz dnaslmudns
laensnluasdszlanrinuunan

Assignment -> Variable = Expression;

6.2.6. UszlaAAaLA: (Control Statement)
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Uszlaanauanaziuing lun1sminve HEmi9aeIn19i1euans
srUL 1 nevinanuani gy Tusuiuuaessnddei Ienvuetlssloaaauauiiue 1
szinnAa While loop e ld lunnsinauidasantdusey Ine While Loop azinanugnly
4 oy e a G e o
Boamanumintenlanes Expression flaifluass (True) wee Tliyinuged

4
Taennsaluasisslanmiuny
Control Statement -> While Loop

While Loop -> while (Expression) {Statements}

6.2.7. Uszlomilsvegnfueasyuy (System Statement)

Uslomtlssgsfueassuy s loafissunsnms e e
anangnsinnsAsLANmsiLiiAedesTuszuUlE 1 echo iuantAntes Expression
i sluqm%%ﬁﬁm?W“mdmﬂ?:Tﬂﬁﬂ?:aﬂﬁ%um%qéu 4 s lemdal

1. Echo Statement

2. Outport Statement

3. Inport Statement

4. String Convert Statement

lagnnsalaasilsslanlszannuasszun

System Statement -> Echo Statement

System Statement -> Outport Statement

System Statement -> Inport Statement

System Statement -> String Convert Statement

6.2.7.1. Echo Statement

il Statement elddmiLLgRANIRY Expression 1o

TraF1saslszlamaunsnaiuns Tsan
1%
TAssgs9ua9szlan echo
echo (String Expression);
o

laennsniaasilszlaa echo

Echo Statement -> echo ( Expression );

19 lapmananaazninislszanatinatiannili Az LARIAINA
s o‘d‘ o s U @ :// d” 1 =Y o‘d‘ b = s & G 9 s d‘
Ansi e iy vial Anasstinaninldmsinadnsitle dayatlssinnanadns e

THA NI LAAIA I NFaY
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6.2.7.2. Outport Statement

dudszlamna Idduiunansrisiasnisesnluds Memory
dl b7 1 & o dl o 1 = &
Mapped /0 79z Ineiliaunsnszypnuesnasniazdoyansainisinunistina qn
Uszasrvasilsylopsanaraaldlunisnvuesnlitiuginemd (Device) Nifiaanng
TAseas19aa9iselam Outport
outp ( Port, Data );
laennsalaastlsslan Outport
Outport Statement -> outp ( Expression , Expression );
Uszlam outp Az WARNEAIFaNTnatin 1 wnnuuaAn
WASAVEA UM IVHNEANAT A nduaztinadninaInnslszuaafinadn 2 uang
[y o (3 o 1 0 o 1 '8 dl o 9 9
dunadnsiUifuganiaauan Tusnumdsaane Santmeadn v
6.2.7.3. Inport Statement
dszlm inp azimthndwadayalumdennuan vie
Memory Mapped /O szylpeinaduniudadowlsiseanis dansrasiueslszlanme
N9ENUALATANTLTAINgUNsdRsanaatTusTLL
14
Thsegs19uaslselanm Inport
inp (Port, Variable);
4
laennsalaastlszlan Inport
Inport Statement -> inp ( Expression , Variable );
o e‘d‘ Y =) & o 0 & 4 o '
HAANEN LHanAnalfaLsnaz I vuane SnuTam LML
AnvemNaziffasnisenudiaya nedszlaadinainaziinisaiuatainness ufud
FuLlsnszy
6.2.7.4. String Convert Statement
Hluilszlaadscynifavinudirnudatayatszinnaiuou
wiadinuesflwsouls Whiludayatszinmanadns
TAseas19rasiselan Striing Convert
str ( Variable );
L4 .
laegnsninasiselan String Convert
String Convert Statement -> str ( Variable );
o e‘d‘ Y d”d dl 1 dl o
uaansn ifantszlaaiine nsdasuAnsRdszinmanuan
wislwsoulsfsry wudluspsitlszimanednes e $A JA1dle 0x0001 Wanun1g

N9redslam str$A): azlgnadnsAn $A 1 “0001” 1l
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6.3. N15@s19AaUan181 PHP Lite Script

Asudan i AensaianadnsnidainnisUszaaa PHP Lite Script

99U0N NIRANITANINLIAREN  (Environment) THN19YIN9N1NaATLIALNNSINNY. U89
b2 :// dgj b3 d‘ [y % o & o

mMeEsne dnsutdassldng  Interpret  ATILNNIATIHAGNEULLTIUZNANNY LA

AU Fuiasuda Script Idng Ansauznsinanuees PHP Lite Script 1 unnsuda

AELUL Interpret T9aNN3nes LN IATaaEaN1s71R lF TN wg 30

PHP Lite Script HPINER HTML Output

— —
N1

AR 30 NN9N9NKTeSRaKLanT1 PHP Lite Script

A191aune raasianlantti St aeanldon 2 dumeutias An 119
MR (Lexical Analysis) TRz NT9MI9AALUAZERIAFINT AINTHUNA
ansnlfannistiasnziiadmd  wse  TOKEN  azgndsrinuliyinnisdiasnziinanumans

(Semantic Analysis) leMNNsAANLLAZEF 1 HaANSsia L

6.3.1. NNIFAFEINANIZLIAAAN LAz N13FUAENWasU T HTML
an19zunAan1n19191ees PHP Lite Script 13 Usznaudag

1 I dl ] Y ar = b7 ] 1 dl o 1 @ I
st Nasnwlisaudanim Genld e i Amliruduiulugduinsiie aniazae
sruunssii {1 u Seript arunsndaiiasiouasing Aldainnis Submit tuwesiw
HTML 1#Taamsanigli PHP Lite Script

ansagglunndszneu 31 azwuan falds username AzE198Y
o Y | . . | '3 X y 2 o
st $username Liaaginell PHP Lite Script aeinalsfipnu iasfuissuuazaiansni

ANlFan METHOD GET Wit
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<FORM METHOD=GET>

<INPUT TYPE="text" name="username">

<INPUT TYPE="SUBMIT">
</FORM>
<%

echo ($username);

%>

AR 31 AN9ENBIANIRINNE TN HTML

6.3.2. NINATIZUANANIA (Lexical Analysis)

Tunnsudansnlaesinlildide dumeulsnuaIniulanan1sunAn

TOKEN 2890111 ©9 TOKEN wiantAadaninuiitly KEYWORD nnelunnmniiy 4115y

nsElYed PHP Lite Script % TOKEN 2189n1#1Usznavusiag 18 TOKEN A9

1.
2.

© © N o o

10.
1.
12.
13.
14.
15.

STOP vi3aiAgaauue “}”
VAR Aasiaullsnnsn Iususas 3"
WHILE {ludiamauangn “while” aiflss Control Statement

IF 4ama1u “if” 11 Control Statement (R 1811n197aga0 a0y

Aq818d) TaazWmnsia U luaunam

ECHO 1aA211 “echo”

INP daA21u “inp”

OUTP diapanu “outp”

COMMA si3iptoamsne "

OB Lﬁ?l‘mmﬂﬂ e

CB Lﬁ?l‘mmﬂﬂ e

SCOLON Lm'?'?'@qwmﬂ “* (Semicolon)
START vi3aLdaamane “(*

PLUS Tuitiide Operator “+”

MINUS luffiiAe Operator “-”

DOT TunilAe Operator “.”
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16. CONST fnmshl Teanaiflugnednieg Smausia videiangiu 16

17. EQ 1A309UaNe “=7
18. STRCONV 4amqans “str”

¥

o a &0 o & a X o = =
ANINNIULAINIFNATITAFW L e FanineLLpTas

A o o e & o ~ o = . Y = . o o o P
vsneadyansniidudnuaifiendaufeonen  aniuAKRziBaumsuiudtydneniou)
vn msaiudnydnendles) azAvanii Error natdd TOKEN WlAidu VAR azhud1iths
VAR 1Az 1Uan VALUE Wudasunis Tunnuaatfsns nsnin TOKEN Al#itl CONST wa

nsnlsazuen VALUE 11A129CONST Aails

6.3.3. N191ATIZWAIINYINNE (Semantic Analysis)

NNIYINNUIBINITIATNZUANNUNIE AZFAIRADLANNYNFIBIUDY

e Usylen uastinal whanvauaninadnsnldoanyn Inesaunsndnngs Semantic
. & | o o o Y & o ! o 'y o
Analysis LHuvsaauyuuininisvinanuldmulaennsniuasnisnsanaadnesiv ol
= " . o [ dl .

1. Uwad 178 Expression Az MINLzuaama Expression

2. nquiszleAnIuRa Control Statement

3. ngndszlumszensiuesszuy

4. ngailszlumninuumen

1 = & 1 I o a o = dl Lo
ngufinatiaziszunasing susalfimnnase Operator 155y
:// = 1 5| s & d‘ 9 1 d‘ b3 1

aniazAualunadns e nguanldausieldl
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PING 10.0.1.250 (10.0.1.250) from 10.0.1.10 : 56 data
bytes

64 bytes from 10.0.1.250: icmp_seqg=0 ttI=64 time=20.7 ms
64 bytes from 10.0.1.250: icmp_seqg=1 ttI=64 time=20.7 ms
64 bytes from 10.0.1.250: icmp_seqg=2 ttI=64 time=20.7 ms
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<HTML>

<HEAD><TITLE>Demo EmWeb/1.0(Thesis)</TITLE></HEAD>
<BODY BGCOLOR=lightyellow>

<H1 ALIGN=CENTER>7A&aL/&"5AN 13 k19711 EmWeb/1.0(Thesis)</H1>
<H2><FONT COLOR=BLUE>N98af</FONT></H2>
<FORM METHOD=GET>

ngauAen Aaas PORT uaz LED..<BR>

LED: <INPUT TYPE=TEXT NAME=val VALUE="00" SIZE=4>
<INPUT TYPE=SUBMIT VALUE="fsA">

</FORM>

<%outp(0x2000, $val); %>

<Address>1msl 1n3n Aguellann. </Address>

</BODY>

</HTML>
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N3 Refresh 1 ansnsanssinlsvansuwaniamunisld Meta Tag vsanis
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= e‘d‘ (] 49( d”d . L Y o B 173 o 1 5% a s
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<HEAD>
<TITLE>Demo EmWeb/1.0(Thesis)</TITLE>

<META HTTP-EQUIV="Refresh” CONTENT="10;URL=/test">

</HEAD>

<H1 ALIGN=CENTER>%a&a1/&18,n"5 199114 EmWeb/1.0(Thesis)</H1>
<H2><FONT COLOR=BLUE>n"314 loop while</FONT></H2>

<%

$1=3;

while ($i) {

$5=4-3i; str($s);

echo( "5‘@7./171' 1" $s."<BR>");

outp(0x2000, 3i),;inp(0x2000,3val); str ($val);

$I1=$i-1;

%>

AnfieildAe :<FONT COLOR=RED>

<% echo($val); %>

<BR></FONT>

<% } %>

<P>yiirilaz Update T 10 Junii</P>
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e lanunsnmuAu AR A 40 avfieslinisWnun Component Ll

JavaScript [ia198190950 Event ifinannnisnaigy LED uazsisandayarieudaudgzun

a
¥
o

Buidinafuuuilsn Tnaaasdsiimvmuautseaniily 2 doune amsddounaat Tuszuy
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<BODY BGCOLOR="lightyellow">
<H1>@"8mAN19M191%U4 Emweb/Thesis1.0</H1>
<form method="get">

<%

outp(0x2000,3$wr);

inp(0x2000, $val); str($val);

%>

Current Value:

<INPUT TYPE=TEXT NAME=rd VALUE=<% echo ($val);%>><RB>
To Write Value:

<INPUT TYPE=TEXT NAME=wr><BR>
<INPUT TYPE=SUBMIT VALUE="SET">
</form>

<address>lmel 1n3n Asuellani</address>

</BODY>
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<HTML><HEAD><TITLE>LED Module</TITLE></HEAD><BODY BGCOLOR="BLACK">
<SCRIPT LANGUAGE="JavaScript1.2">

function setimage(newval)

{ /] Set Picture

document.led3.src= (newval & 8)? "1.gif":"0.gif"; document.led2.src= (newval & 4)? "1.gif":"0.gif";
document.led1.src= (newval & 2)? "1.gif":"0.gif"; document.led0.src= (newval & 1)? "1.gif":"0.gif"; }
function toggleval(val)

{ StrConst = new Array();

var newval;

StrConst[0] = "00";StrConst[1] = "01";StrConst[2] = "02";StrConst[3] = "03";

StrConst[4] = "04";StrConst[5] = "05";StrConst[6] = "06";StrConst[7] = "07";

StrConst[8] = "08";StrConst[9] = "09";StrConst[10] = "0J";StrConst[11] = "0K";

StrConst[12] = "OL";StrConst[13] = "OM";StrConst[14] = "ON";StrConst[15] = "00";
Document.forms[0].dec.value *= val; Newval = document.forms[0].dec.value;
Document.forms[0].hex.value =StrConst[newval]; Setimage(newval); }

Function setvalue()

{ self.parent.frames|["sub"].location = document.forms[0].burl.value + "?wr=" + document.forms
[0].hex.value; }

</SCRIPT><CENTER><FONT COLOR="YELLOW" SIZE=+3>Demo LED Board</FONT><BR>
<TABLE><TR><TD><FONT COLOR="CYAN"><P ALIGN=LEFT>Step:<BR>1.Click on the LED That
you want to toggle on/off.<BR>2.Click the Set Botton.</P></FONT></TD></TR></TABLE><BR>
<BR><FONT COLOR="RED">Light Status/Switch (Click to Toggle):</FONT><BR>

<A HREF="Jjavascript:toggleval(8);"><IMG NAME=led3 SRC="" BORDER=0></A>&nbsp;

<A HREF="Javascript:toggleval(4);"><IMG NAME=led2 SRC="" BORDER=0></A>&nbsp;

<A HREF="Javascript:toggleval(2);"><IMG NAME=led1 SRC="" BORDER=0></A>&nbsp;

<A HREF="javascriptitoggleval(1);"><IMG NAME=led0 SRC="" BORDER=0></A>
<BR><FORM><A HREF="javascript:setvalue();"><IMG SRC="1.gif" ALT="SET" BORDER=0></a>
</CENTER><INPUT TYPE=HIDDEN NAME="dec" VALUE="0"><INPUT TYPE=HIDDEN NAME="hex"
VALUE="00"><CENTER><FONT COLOR="ORANGE">Base URL: </FONT><INPUT TYPE=TEXT
NAME="burl" SIZE=40></CENTER></FORM>

<SCRIPT LANGUAGE="JavaScript1.2">

setimage(document.forms[0].dec.value);

</SCRIPT></BODY></HTML>
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< frameset rows="*,150">
<frame name="main" src="ledmod.html">
<frame name="sub" src="none.html">

</frameset>
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Abstract

As the Internet continue to grow, the number of devices and appliances connect to
Internet are increasing. Consequently, the web server is developed to embedded with
these devices for access, monitor and control. It's essential that this web server be
Reconfigurable to make it function with any devices or appliances. Scripting
Language such as javascript is used to customize, manage and reconfigure the system
in order to integrate with different environment. This paper provides the issue of how
to create an embedded web server box, the design requirements by using Intel MCS-
51 the 8 bit microcontroller as a main processor with the power of sever-side script
and Password Authentication.

1. Introduction

To obtain data from an embedded devices or appliances can be difficult.
Traditionally, the data has been transferred through dedicate serial port. That means
the numbers of devices connected is the more serial 1/O interfaces require. If the
terminal supported graphics, it might also be necessary to write a graphical interface;
otherwise the data would dump out as straight text. By using an embedded Web
server, developers can format and display the same data with HTML though any
standard browser. Moreover, communication can be use Ethernet and HTTP can
handle the transfer of larger amounts of data to any device on the network.

The design of embedded systems is the state of art computing system. It’s the
meeting of Qualities of service and Pricing. In the other word, the computer can
control the cooking program in your microwave oven but it' s not reasonable to use the
high performance mainframe computer as the small and easy using microcontroller
one. As aresult this work will use the MCS-51 family from Intel which iswidely use
in the industry and appliances. In contract, the small 8bit microcontroller may be
powerful enough for control simple device but it might be too slow to directly connect
to the Ethernet network. This way, a network-interfacing controller is required. (As
every systems need a dedicate NIC Adapter to connect to the network)

While each vendor try to develop their own web server for embedded into
their device, the idea of how to create an Open Source Embedded Web servers is
presented by GoAhead Software. Once the Open Source Embedded Web server is
used, the developer have to modify and recompile the source code to make it function
with their desire hardware. This is a strong drive for create the Reconfigurable
embedded web server that isworking as acomponent. Thisway, if the developer want
to connect their device to the web, they can place this component as plug-in module
and write some server-side script to satisfy their work.
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In order to let the embedded web server gain an ability of reconfigured for
functioning in any environment, the scripting language is the must. Scripting
languages have proven particularly adept at integration applications, where new
functionality is layered on top of existing components and resources rather than built
from scratch. Like this, if the smple embedded web server is being built, it can be
configured to working with any device as it’ll connected through the 1/0 port of the
microcontroller. Moreover, once useful resources were made available, Thus a strong
security system was needed. That's the means of security authentication that should
be aso implemented to the systems. The very simple but powerful is the using of
what you' re known. (the password) as an authentication system.

This paper will take alook at the role and implementation for create and use a
Reconfigurable embedded web server. The standard and protocol that must be meet
and how to keep the system more secure with basic web password authentication.

2. Hardware Design Considerations.

The embedded web server is named as a thin server. With al the function that
should be support in order to services, the server requires a communication channels
with the client, and must provide enough memory for storing the web pages.
Consequently, the network interface and Memory will be considerate in this section.

Network the embedded devices, cannot be easily done as the Persona
Computer which require only a network adapter to plug in to the mother’s board.
Since the network interfaces adapter for PC usually comes in the standard bus such as
ISA or PCI bus. Which is not support in the small microcontroller. The Alternative
way is to build the LAN adapter myself. First step in creating a LAN adapter is
selecting the Network Interface Controller. There are several Network Interface
Controllers (NIC) from various vendors. Some of them support 100Mbs Ethernet.
After take a look at each NIC, they can be classified by the bus width. In order to
functioning with MCS-51 microcontroller, the 8bit bus width is chosen. The NSC
DP83902A is selected since it’s the very common compatible with NE2000 and the
packet driver is easily ported to the MCS-51.

RAM is not only functioning as a data memory for program, but also must be
acting as File Systems for the web server. As the common web server usualy store
information on the base of file and directory structure, It should be easy if the thin
server handle it in the same manner. However, it’s not quite a good idea to add a disk
controller to the systems. The better solution is emulating the file systems using
memory. (As if using in Window CE) The battery packed RAM is seeing more and
use as an alternative to the more traditional non-volatile memory devices (As describe
in Memory Interfacing and Architectures for Embedded Systems. [1]). Anyway, the
MCS-51 addressis limited to 64Kbyte. Most of them are using as variable and buffer.
Consequently, there is not enough address for storing the big file system. This
problem is also found on the old Apple computer that is limitation in memory address
but still function with CPM by dliding the memory in to small bank. Each time using
the memory, the preferred memory bank must be selected first.

Due to the only support of memory mapped /O, both Memory and 1/0 must
be connected to the same system bus with the different address mapped. The overview
of how each component is connected is show in figure 1.
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Figure 1 Hardware Block Diagram

3. Protocol and Standard Related

To construct web server, There are many protocol and standard that must be
meet to make it functioning. Firstly the network standard will be considerate. Next,
we will take a look at how to make web server functioning on the top of network
protocol.
P

Internet Protocol is the heart on the Internet. The current version of IP is 4.0.
How to make the IP function is very simple, Since the IP is require only to identifying
the network address. Which require only alittle checksum function.

ARP

Address Resolution Protocol is the mechanism that make the IP protocol
function on the top of Data link Layer, especially on Ethernet network. The goa of
ARP protocol is to map the IP Address with the Ethernet MAC Address. ARP helps
the client to find the true MAC address of the server. For example, when the client
wants to send a Datagram to the server. They will first check their own ARP table if
the MAC address of destination IP is known. If do so the out going Datagram is sent.
In the other hand, the ARP request packet will be broadcast to ask for the MAC
address of the destination IP. The server has to send the ARP response if the incoming
ARP request’s IP is match with the server IP address.

ICMP

Internet Control Message Protocol usually comes with the kernel of the
Operating System. There are many functions that served by ICMP. The Purposeis for
the host to exchange the error messages. This function is required for the embedded
web server as aresult of the way that each node use to check if the other node address
is alive (caled PING). Also, a humber of ICMP message type is shown in the
standard. But the only one that must be implemented is the PING response. The others
can be ignored due to the space limitation of embedded systems.
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UDP

User Datagram Protocol is a simple, Datagram-oriented, transport layer
protocol. UDP provides no reliability. It sends the Datagram that is requested
application to the IP layer, but no guarantee for reaching the destination. The UDP is
useful to send the emergency from the web server to the other host when there are any
error on the embedded system. The implementation is not necessary but since you try
to build TCP, the UDP is on the way ready to service for you.

TCP

Transmission Control Protocol is an connection-oriented protocol. Before
either end can exchange data, a connection must be established between them. Like
the UDP and IP, TCP also have a checksum property. The different between the
checksum from UDP and TCP is that the one from TCP is mandatory. TCP is used to
handle the data between client and server. The point that TCP is being used by various
applications is the abilities to guarantee the correct and successful data transfer.
Moreover, TCP can be fragmented with the powerful sliding window. But to
implement the fully support for the TCP Datagram. It's might be too complex and
some function is useless for embedded system. In this prototype some part of TCP is
being ssimplified to gain a benefit of easily implementation.

HTTP

HyperText Transfer protocol is the engine of the Web server. The main
function of HTTP protocol isto provide the data transfer between the client (Browser)
and the server. The HTTP can be divided into 2 parts. First is the Header that will
carry the request and the response that description the content of the datain the
following part. The Second part carry the data, which can be any type of documents.
Ex. Images, plain text or binary stream that can be seen in MIME. But most of the
document type isthe HTML. However, HTTP is running as the application service on
the top of TCP/IP network. On the server based web server HTTP will work as an
application that transfer the data located in the file system to the network. In the
embedded web is view is different. The requirement of the embedded web server isto
acquire data from devices as well. We will describe later on how to acquire and setup
the device using the scripting language.

4. Web Authentication

Authentication is one from the three methods in create security systems. The
others are the Authorization and Accounting, which are differences in each
application and should be binding at the runtime (Defined in Project Athena). As
describe, the only thing that web server can be done to give the security is the
Authentication.

To authenticate, the HTTP is being extended using methods called basic and
digest. The basic authentication provides the simple authentication with base-
64encode. While the digest authentication is useful for a complex security system. But
so far, difficult to be implement on the small embedded system. As a result the basic
authentication system is being implemented. And give the scripting language ability
to handle the Authorization and Accounting by passing the parameter as a variable to
the script process.
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5. Embedded server-side scripting language.

Scripting language have proven particularly adept at integration applications,
where new functionality is layered on top of exist components and resources rather
that built from scratch (John Ousterhout says in the Embedded System Conference on
“How Scripting Adds Value to Embedded Systems’). In the server based web server,
the server side script is using to bind WebPages to the application in order to reduce
the overhead of CGI method. Embedded Web server requires the same theme.
Various scripting languages are being reviewed to meet the requirement of web
server.

Active Server Pages (ASP) is a Microsoft developed approach to allow the
easy creation of dynamic Web pages. The script language can be selected at runtime
by specifying the desired language. However, multiple-scripting languages would be
rare suitable for embedded web servers. (Michael O Brien, 1999)

JavaScript has gained widespread attention as a leading scripting language, but
its large memory footprint (200-400K) prevented its use in embedded applications.
The idea of creating a strict subset of JavaScript called “Embedded JavaScript” is
introduce by Michael O’ Brien from GoAhead Software. The resulting implementation
isa 15K embedded JavaScript interpreter that is enough for embedded application

The Embedded JavaScript consist of global function, global variable,
conditional control, loop, simple operation and comments. This feature provides a
powerful to create the dynamic web application for embedded system.

6. Softwar e | mplementation

The system software part of the Embedded web server can be section into 2
parts. First is the, Network Connection. The other is the Device and I/O Handling.
Both of them can be caled as “Embedded Kernel”. The applications that service on
the top of embedded will ask the kernel to create, connect, store and retrieved
information through the HTTP protocol. (As shown in figure 2)

The network function is consisting of ARP that is working in the same level as
IP. The incoming packet from the Media can be only IP or ARP. Other packets that
the encapsulation data is not ARP or IP Datagram will be reject. In case of IP, the
MAC address of incoming packet must match with one of the Network Interface
Adapter. Otherwiseit’ll beignored too.

After passing the IP checking, packet can be identified as ICMP (Ping
request), TCP, and UDP by checking at the IP Header. If the incoming packet is not in
any of these three types, It's recommend to invoke no process, as they are not
necessary to be implemented. In the case that incoming packet is classified as ICMP
Ping request, the process only just answer by sending the ping reply immediately.
Unlike ICMP, UDP packet will be pass to the application with out checking anything.
And the answering Datagram is depending on the application. If the packet is
identified as TCP, there must be method of managing and maintaining each session.
Since the connection must be synchronization and acknowledge.

The File system management driver must manage the file systems that are
based on the Battery packed RAM. Asthe memory is being sliding to small bank, It's
necessary to have a file allocation table as if there are in the floppy disk. The FAT
style file system is being implemented. When the Application request for file access
the driver then look at the allocation table to checking for the filename and where they
are exactly store. Then provide a cursor pointing at afile for read and write.
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The web server is working on the top of file system handler and the TCP
network. They receive data from network then checking and involve a data from file
system that must be process through the Server Side Script Interpreter then send back
to the Network. As there are an Interpreter, this means the small lexical analyzer and
parser isimplemented as a module of web server function.

HTTP Server URL Handler Server Side
Interpreter
TCP ubp
e IP SyFS'tl:m 110
(PING Response) System Handler

ARP
Response

Ethernet Packet Driver I

Figure 2 The software component in embedded web server.

<«——Memory Storage Bank
<4—Devices

<—Media

7. Web Programming.

To program or reconfigure the web pages to dynamically function with any
application, the server-side script is involved. As the server-side script usually content
the standard HTML mixed with scripting language. There must be atag to identify as
If the preferred text is script or HTML tag. The ASP style of script is implemented.
When the user want to write the script they must put it in the “<%” and “%>" tags.

The server will provide the standard function of JavaScript function such as
read or write. With the special function to interface to the device (1/0). More over the
user may create their own variable, which will always be the global variable. Or even
create their own defined function with afew parameters.

Example. The Server side javascript on how to loop and output the value of 1/0 port.

<B> The Port Vaue of Serveris </B>
<%
for (1=0;1<10;1++)
write(* The value of port[“ + | + ] is” + getport(l) + "<BR>");
%>
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8. Application, Future Vision and Development

Reconfigurable embedded web server can be useful in many situations. Since
the power of web protocol is an easy way to create the user interface and remote data
retrieval. Every devices and appliances should be embedded with the web server. As
it'll provide the Open system and information sharing. For example, if the fax
machine has a web capability. The whole office can use only one fax machine. The
users in the difference part of the office can see the incoming document through the
web. The other instance is the telephone answering machine. Suppose that you are
away from you home and want to check if there is anybody making a call to you.
Then you just dial your notebook to your home and see the answering machine status
or even listen to the message.

It's been predicted that every device and appliance should be running over IP
protocol. To archive this goal, an embedded web server and TCP/IP should have an
open standard as they were in the Server based web server.

9. Conclusions

As the number of devices grow up everyday. It strongly forces to network the
devices as the benefit of distributes the information and management. To add the web
interfacing to device or appliance, people can utilize the information easier.

As the embedded web server can be reconfigure to function in any
environment, The developer can easily connect their exist devices to the web with a
little modification of server side scripting language without creating the whole system
of their own.
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; check sum routine Module....
; THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB

SERVER

; BY KRERK PIROMSOPA
; COMPUTER ENGINEER.
; CHULALONGKORN UNIVERSITY

PUBLIC CHECKSUM
;OUTPUT : R6 CHECKSUM H

A

R7 CHECKSUM L

;INPUT : RO STARTADD H

A
A

i

R1 STARTADD L
R2 BYTECOUNT H
R3 BYTECOUNT L

CHECKSUM:
PUSH DPH
PUSH DPL
PUSH A
: ODD NO BUG FIX
MOV  AR3
INB  ACC.0,EVEN
MOV  DPL,R3
MOV  DPH,R2
INC DPTR
MOV  R2,DPH
MOV  R3,DPL
MOV  R6,#0
MOV  R7,#0
CHKLOOP:
MOV  DPH,RO
MOV  DPL,R1
MOVX A,@DPTR
MOV  R4,A
INC DPTR
MOVX A @DPTR
MOV  R5,A
INC DPTR
MOV  RO,DPH
MOV  R1,DPL
: BEGIN CALCULATE HERE
CLR C
:ADD AROUND CARRY
MOV  AR7
ADD AR5
MOV  R7,A
MOV ARG
ADDC A,R4
MOV  R6,A
MOV  AR7 ; CARRY
FIXED
ADDC A, #0
MOV  R7,A
MOV ARG

ADDC A, #0
MOV  R6,A
MOV  AR7
ADDC A, #0
MOV  R7,A

: END CALCULATE
CLR C
MOV  AR3
SUBB A, #2
MOV  R3,A
MOV  AR2
SUBB A, #0
MOV  R2,A
CINE R3,#0,CHKLOOP
CINE R2,#0,CHKLOOP
MOV  AR7
CPL A
MOV  R7,A
MOV ARG
CPL A
MOV  R6,A
POP A
POP DPL
POP  DPH
RET
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; ICMP (PING RESPONSE) Module....
; THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB
SERVER
; BY KRERK PIROMSOPA
;  COMPUTER ENGINEER.
;  CHULALONGKORN UNIVERSITY
; Debug Serial Routine

EXTERN C_IN

EXTERN C_OUT

EXTERN STROUT

EXTERN SEND_PACKET

EXTERN CHECKSUM
;OUTPUT : R6 CHECKSUM M
; R7 CHECKSUM L
;INPUT : RO STARTADD H
; R1 STARTADD L
; R2 BYTECOUNT H
; R3 BYTECOUNT L

EXTERN MOVSTR

; Move Sequence of String
; INPUT : RO -SrcH

; R1-SrcL

; R2 - Des H

; R3 - Des L

; R6 - Byte Count H
; R7 - Byte Count L

EXTERN MOVBUF
; Move Sequence of String
; INPUT : RO -DESH
; R1-DES L

PUBLIC ICMP_RSP

PUBLIC SWAP_MAC

PUBLIC SWAP_IP

;OUTPUT : A PROTOCOL TYPE

OBUF EQU  EOOOH

IBUF EQU  FOOOH

BOH EQU 16

: MEM

IPHEADLEN EQU 32H

ICMP_RSP:
: CHECK IF ICMP OR NOT
MOV  A,IPHEADLEN
ADD  A,#BOH
MOV  DPLA

MOVX A,@DPTR
CINE A,#08,NOT_ICMP
IS PING REQUEST

; LCALL STROUT

li
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; DB "PACKETIS
PING",0AH,0DH,00H

LCALL CREATE_ICMP
; LCALL STROUT
: DB "CREATE
ICMP",0AH,0DH,00H

LCALL SEND_PACKET
NOT_ICMP:

RET

CREATE_ICMP:
: GET ALL IBUF TO OBUF
MOV  DPTR,#IBUF
MOVX A,@DPTR
: GET THE LENGTH - 4B NIC FCS
CLR C
SUBB A, #4
MOV R7,A
PUSH A
: SAVE THE LENGTH L
INC DPTR
MOVX A,@DPTR
SUBB A,#0
MOV  R6,A
PUSH A
: SAVE THE LENGTH H
MOV  RO,#FOH ;
GET ALL DATA (SKIP 2HEADER)
MOV  R1,#02H
MOV  R2,#EOH
MOV  R3,#02H
LCALL MOVSTR
LCALL SWAP_MAC
LCALL SWAP_IP

; SET ICMP TYPE TO PING
RESPONSE (0)
MOV  DPTR,#OBUF

MOV  DPL,#36

CLR A

MOVX @DPTR,A

MOV  DPL,#38 ; PLACE

THE CHECKSUM FIELD with 0000

MOVX @DPTR,A

INC DPTR

MOVX @DPTR,A
; LCALL STROUT
; DB "CLR
CHKSUM",0AH,0DH,00H

; PLACE THE NEW LENGTH (OLD -
4)

; & CREATE CHECKSUM

POP A ; GET
THE LENGTH BACK H

MOV  DPTR,#OBUF ; Get Total
Length

INC DPTR



MOVX @DPTR,A

MOV R2,A
POP A

MOV  DPTR,#OBUF

MOVX @DPTR,A

CLR C ; CAL THE ICMP

LENGTH (Total - R1[36] + LENH[2] )

MOV  R1,#34

SUBB A,R1

MOV R3,A

MOV  AR2

SUBB A,#0

MOV  R2,A

MOV  RO,#EOH

MOV  R1,#36

LCALL CHECKSUM

; LCALL STROUT
; DB "PUT
CHKSUM",0AH,0DH,00H

MOV  DPTR,#OBUF

THE CHECKSUM FIELD

MOV  DPL,#38
MOV  AR6
MOVX @DPTR,A
MOV  AR7
INC DPTR
MOVX @DPTR,A
RET

SWAP_MAC:
MOV  RO,#FOH

ETH MAC ADDRESS
MOV  R1,#02H
MOV  R2,#EOH
MOV  R3,#08H

MOV  R6,#0
MOV  R7,#6
LCALL MOVSTR
MOV  RO,#FOH
MOV  R1,#08H
MOV  R2,#EOH
MOV  R3,#02H
MOV  R6,#0
MOV  R7,#6
LCALL MOVSTR
RET

SWAP_IP:
MOV  RO,#FOH

ADDRESS
MOV  R1,#32
MOV  R2,#EOH
MOV  R3,#28
MOV  R6,#0
MOV  R7,#4

LCALL MOVSTR
MOV  RO,#FOH

; PLACE

; SWAP

; SWAP IP

MOV
MOV
MOV
MOV
MOV
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R1,#28
R2, #EOH
R3,#32
R6,#0
R7,#4

LCALL MOVSTR

RET



; IP Utility Module....

; THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB
SERVER

; BY KRERK PIROMSOPA

;  COMPUTER ENGINEER.

;  CHULALONGKORN UNIVERSITY

EXTERN CHECKSUM
;OUTPUT : R6 CHECKSUM H
; R7 CHECKSUM L
;INPUT : RO STARTADD H

; R1 STARTADD L

; R2 BYTECOUNT H

; R3 BYTECOUNT L

PUBLIC CAL_IP_LEN
PUBLIC IP_CHK
PUBLIC GEN_IP_CHK

OBUF EQU  EOOOH
IBUF EQU  FOOOH

BOH EQU 16
: MEM

BOTCP EQU 30H
TCPHEADLEN EQU 31H
IPHEADLEN EQU 32H
OUTLENH EQU 39H
OUTLENL EQU 3AH

IP0 EQU
THE IP

IPI EQU 3DH
P2 EQU 3EH
IP3 EQU 3FH

CAL_IP_LEN:
; RETURN A FOR PROTOCOL TYPE
MOV  DPTR,#IBUF

MOV  DPL#BOH  ;( skip

dma & nic header )
MOVX A,@DPTR
;GET HEADER LEN
ANL  A,#OFH
MOV  B,#4
MUL AB
MOV  IPHEADLEN,A

MOV  DPL,#BOH+16 ; GET

THE CURRENT IP
MOVX A @DPTR
MOV IPO,A ;1
INC DPTR
MOVX A @DPTR
MOV IPLA ;2
INC DPTR
MOVX A @DPTR

3CH ; 3CH-3FH ; SET

MOV IP2A ;3

INC DPTR

MOVX A @DPTR

MOV IP3,A :4

MOV  DPL#BOH+9 ;

RETURN PROTOCOL TYPE

MOVX A,@DPTR
RET

IP_CHK:
; A - 0IF NO ERROR

MOV  RO,#HIGH(IBUF)
MOV  R1,#BOH

MOV  R2,#0

MOV  R3,IPHEADLEN
LCALL CHECKSUM

MOV  AR6

ANL  AR7

RET

; CONST
IPCHKSUM EQU 10
GEN_IP_CHK:

GT:

: PUT NEW LEN TO IP & NIC
CLR C

MOV  A,IPHEADLEN

ADD A TCPHEADLEN

ADD  A,OUTLENL

MOV  R1,A

MOV  A,OUTLENH

ADDC A #0

MOV  RO,A

: IP LEN (H)

MOV  DPTR,#EQ00H+BOH+2
MOVX @DPTR,A

MOV ARl

: IP LEN (L)

INC DPTR

MOVX @DPTR,A

: + 14 BYTE NIC HEAD
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MOV  AR1
ADD A #14

MOV  R1,A

MOV  A,RO

ADDC A, #0

MOV  RO,A

: CHECK IF LESS THAN #60 BYTE
MOV A, #60

SUBB ARI

CLR A

SUBB A,RO

B A7GT

MOV  R1,#60

MOV  RO,#00

: NIC LEN (L)

MOV  AR1



MOV  DPTR,#EOOOH

MOVX @DPTR,A

MOV  ARO

: NIC LEN (H)

MOV  DPTR,#E001H

MOVX @DPTR,A

: SET TTL / CLEAR FLAGMENT /
CLEAR CHKSUM

MOV  DPTR,#EQ00H+BOH+6
: CLR FLAGMENT

CLR A

MOVX @DPTR,A

INC DPTR

MOVX @DPTR,A

INC DPTR ;SETTTLTO 30

MOV A #30

MOVX @DPTR,A

INC DPTR

INC DPTR

CLR A ;CLRCHKSUM

MOVX @DPTR,A

INC DPTR

MOVX @DPTR,A

MOV  RO,#EOH

MOV  R1,#BOH

MOV  R2,#0

MOV  R3,IPHEADLEN

LCALL CHECKSUM

MOV  DPTR,#OBUF

MOV  DPL,#BOH+IPCHKSUM

MOV ARG

MOVX @DPTR,A

INC DPTR

MOV  A,R7

MOVX @DPTR,A

RET
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; NETWORK INTERFACE CONTROLLER

HANDLE MODULE (NIC_RECV)

; FOR USING WITH NSC DP83902A ST-
NIC (SEE DP83902A DATASHEET FOR

MORE DETAIL
; THESIS : DEVELOPMENT OF A

RECONFIGURABLE EMBEDDED WEB

SERVER
; BY KRERK PIROMSOPA
; COMPUTER ENGINEER.

; CHULALONGKORN UNIVERSITY

; USING: MEM 21H

EXTERN C_IN
EXTERN C_OUT
EXTERN STROUT
EXTERN SHOWHEX

; UTIL FUNCTION
EXTERN HEXSTR
; Convert HEX 2 ASCII
s INPUT : A - Hex Value
; Return : RO - First Byte
; R1 - Second Byte

PUBLIC RECV_PACKET

; Input Buffer

IBUFH EQU FOH
IBUFL EQU  0O0OH
IBUF EQU FOOOH

; CONSTANT CONFIG DATA
MASTER_ADD EQU  0000H
SLAVE_ADD EQU  1000H
DESMACPTR EQU 2

: VAR

ISRBUF EQU  21H
; CONST ISRBUF POINTER (BIT)
PRX EQU 08H
PTX EQU O09H
RXE EQU OAH
TXE EQU OBH
OVW EQU OCH
CNT EQU ODH
RDC EQU OEH
RST EQU OFH

; (BIT)

MACMATCH EQU 1FH
ISRECV EQU  1AH

; DB "NIC_RECV"
; RECIEVE PACKET

; MOVE PACKET FROM NIC TO BUFFER

RECV_PACKET:
PUSH DPH
PUSH DPL
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PUSH A

CLR  MACMATCH

MOV  DPTR,#SLAVE_ADD ; TO
PAGE 0

MOV A #22H

MOVX @DPTR,A

: BNRY -> RMSTRADR1 , 0 ->
RMSTRADRO

MOV  DPL,#03H

MOVX A,@DPTR ; READ BNRY

LCALL SHOWHEX

MOV  DPL,#09H

MOVX @DPTR,A

MOV  DPL,#08H

CLR A

MOVX @DPTR,A

: SET RBCR1 ,RBCRO

MOV  P1,#01H

MOV  DPL,#0BH ; SET
RBCR1

MOV  A,#00H

MOVX @DPTR,A

MOV  DPL,#0AH ; SET
RBCRO (5BYTE HEADER)

MOV  A,#05H

MOV  R7,A

MOVX @DPTR,A

MOV  DPL,#00H ; START

MOV  A,#0AH

MOVX @DPTR,A
; DUMMY READ HEADER 4 BYTE
MOV  DPTR,#IBUF

DMRDLP:
PUSH DPH
PUSH DPL
MOV  DPTR,#MASTER_ADD
INB  P1.0,$
MOVX A,@DPTR
POP DPL
POP  DPH
MOVX @DPTR,A
INC DPTR

LCALL SHOWHEX
DINZ R7,DMRDLP
DMYCHKDMA:
MOV  DPTR,#SLAVE_ADD
MOV  DPL,#07H
MOVX A @DPTR
MOV  ISRBUF,A
IJNB  RDC,DMYCHKDMA
LCALL STROUT
DB "END DMY
RD",0DH,0AH,00H
; CHECK FOR BOARDCAST
MOV  DPTR,#IBUF
MOVX A @DPTR
CINE A #1,MACNOTMATCH



SETB  MACMATCH

MACNOTMATCH:

INC DPTR
MOVX A @DPTR

MOV R5A :NXTPTR
INC DPTR

MOVX A @DPTR

MOV R7,A :REMOTE

BYTECOUNT L

INC DPTR
MOVX A,@DPTR
MOV  R6,A ;REMOTE

BYTECOUNT H

MOV  AR7

SUBB A, #2

MOV  R7,A

MOV ARG

SUBB A,#0

MOV  R6,A

INC R6

MOV  DPTR,#SLAVE_ADD ; TO
PAGE 0

MOV A #22H

MOVX @DPTR,A
; BNRY -> RMSTRADR1 , 2 ->

RMSTRADRO

RBCR1

RBCRO

MOV  DPL,#03H

MOVX A,@DPTR ; READ BNRY
MOV  DPL,#09H

MOVX @DPTR,A

MOV  DPL,#08H

MOV A #2

MOVX @DPTR,A

: SET RBCR1 ,RBCRO

MOV  P1,#01H
MOV  DPL,#0BH : SET
MOV ARG

MOVX @DPTR,A

MOV  DPL,#0AH : SET
MOV  AR7

MOVX @DPTR,A

MOV  DPL,#00H : START
MOV A #0AH

MOVX @DPTR,A
MOV  DPTR,#IBUF

RECV_LOOP:

PUSH DPH
PUSH DPL
JNB  P1.0,$ ; WAIT FOR PRQ

MOV  DPTR,#MASTER_ADD
MOVX A @DPTR

; WRITE TO BUFFER

POP DPL

88

POP DPH

MOVX @DPTR,A
LCALL SHOWHEX

INC DPTR

DINZ R7,RECV_LOOP
DINZ R6,RECV_LOOP

MOV A #-
LCALL C_OUT
CHKDMA:

MOV  DPTR,#SLAVE_ADD

MOV  DPL,#07H

MOVX A,@DPTR

MOV  ISRBUF,A

LCALL SHOWHEX

JNB  RDC,CHKDMA ; CHECK
IF REMOTE DMA IS DONE

; Remote Read Done

MOV  DPTR,#SLAVE_ADD

MOV A #22H

MOVX @DPTR,A

; NXTPTR -> BNRY

MOV  DPL,#03H

MOV AR5

MOVX @DPTR,A

SETB ISRECV ; INFORM
APP THAT PACKET IS RECV
; (DEBUG SHOWOUT)
MOV  DPTR,#IBUF
MOVX A,@DPTR

MOV  R6,A
INC DPTR
MOVX A @DPTR
INC A
MOV  R7,A

DBGSHWLP:

INC DPTR

MOVX A,@DPTR
LCALL SHOWHEX
DINZ R6,DBGSHWLP
DINZ R7,DBGSHWLP

MOV A #0AH
LCALL C_OuUT
MOV  A,#0DH
LCALL C_OuT

Ne N® N® N® Ns= N® Ns= N® Ns= N#= Ns= Nsw N= N®w N+ N= N+ N= ~»

POP A
POP  DPL
POP  DPH
RET



; NETWORK INTERFACE CONTROLLER
HANDLE MODULE (INIT_NIC)
; FOR USING WITH NSC DP83902A ST-
NIC (SEE DP83902A DATASHEET FOR
MORE DETAIL
; THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB
SERVER
; BY KRERK PIROMSOPA
;  COMPUTER ENGINEER.
;  CHULALONGKORN UNIVERSITY
; USING: MEM 21H

EXTERN C_IN

EXTERN C_OUT

EXTERN STROUT
; UTIL FUNCTION

EXTERN HEXSTR

; Convert HEX 2 ASCII

; INPUT : A - Hex Value

; Return : RO - First Byte

; R1 - Second Byte

PUBLIC INIT_NIC

; Input Buffer

IBUFH EQU FOH

IBUFL EQU  OOH

; Output Buffer

OBUFH EQU EOH

OBUFL EQU OOH

; INTERNAL BUFFER (IF CHANGE,MODIFY
CONST ISRBUF POINTER BELOW IN MAIN
&NIC_xxxx)

ISRBUF EQU 21H

; CONST ISRBUF POINTER

PRX EQU 08H

PTX EQU 09H

RXE EQU OAH

TXE EQU OBH

OVW EQU OCH

CNT EQU ODH

RDC EQU OEH

RST EQU OFH

; CONSTANT CONFIG DATA
MASTER_ADD  EQU  0000H
SLAVE_ADD EQU  1000H
; NIC MAC ADDRESS ( CHANGE HERE TO
YOUR PREFER MAC ADDRESS )
PHYMACO EQU  O00H
PHYMAC1 EQU  40H
PHYMAC2 EQU 05H
PHYMAC3 EQU  50H
PHYMAC4 EQU 4FH
PHYMACS EQU 4BH

; INTERNAL REGISTER
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PSTART EQU O1H ; PAGE
START (INIT <> 0)
PSTOP EQU O3FH ;

0000H-7F000 FOR SEND, 7FO0H-FFFFH
FOR RECV

DCR EQU 00001000B ;
DATA CONFIGURATION REGISTER

TCR EQU 00000000B ;
TRANSMIT CONFIGURATION REGISTER
LBTCR EQU 00000010B ;
LOOPBACK MODE 1 TCR

RCR EQU 00000000B ;
RECEIVE CONTROL REGISTER [00h] -
normal

; +mmmmmmmmen Boardcast
Recieve

IMR EQU 00001011B ;

INTERRUPT MASK REGISTER (IN NIC_ISR
TOO)

INIT_NIC:

MOV  DPTR,#SLAVE_ADD
: PROGRAM CR FOR PAGE 0

MOV A #21H

MOVX @DPTR,A

MOV  DPL,#0EH :
INIT DCR

MOV A, #DCR

MOVX @DPTR,A

MOV  DPL,#0AH :
CLEAR RBCRO AND RBCR1

CLR A

MOVX @DPTR,A

MOV  DPL,#0BH

MOVX @DPTR,A

MOV  DPL,#0CH s INIT
RCR

MOV A, #RCR

MOVX @DPTR,A

MOV  DPL,#0DH ;
SET TO LOOPBACK 1 OR 2

MOV A #LBTCR

MOVX @DPTR,A

: INIT BUFFER RING (PSTART &
PSTOP & BNRY)

MOV  DPL,#01H

MOV A #PSTART

MOVX @DPTR,A

MOV  DPL,#03H
: BNRY = PSTOP

MOV A #PSTOP

MOVX @DPTR,A

MOV  DPL,#02H

MOV A #PSTOP

MOVX @DPTR,A

MOV  DPL,#07H :
CLEAR ISR



MOV A, #OFFH RET
MOVX @DPTR,A
MOV  DPL,#0FH ;
INIT IMR
MOV  A#IMR
MOVX @DPTR,A
MOV  DPTR,#SLAVE_ADD
; PROGRAM CR FOR PAGE 1
MOV A #61H
MOVX @DPTR,A
; INIT PHYSICAL MAC ADDR ,
MCAST MAC ADDR , CUR POINTER
MOV  DPL,#01H
MOV  A,#PHYMACO
MOVX @DPTR,A
INC DPL
MOV  A,#PHYMAC1
MOVX @DPTR,A
INC DPL
MOV  A,#PHYMAC2
MOVX @DPTR,A
INC DPL
MOV A ,#PHYMAC3
MOVX @DPTR,A
INC DPL
MOV  A,#PHYMAC4
MOVX @DPTR,A
INC DPL
MOV A, #PHYMACS
MOVX @DPTR,A
; Set current Page Register to
PSTART
INC DPL
MOV A, #PSTART
MOVX @DPTR,A
MOV  DPL,#00H
MOV A, #41
MOVX @DPTR,A
INC DPL
CLR A
MOVX @DPTR,A
INC DPL
MOVX @DPTR,A
MOV  DPL,#00H ; PUT
STNIC IN START MODE
MOV A, #22H
MOVX @DPTR,A
MOV  DPL,#0DH ;
INIT TCR
MOV  A,#TCR
MOVX @DPTR,A
; READY

NE NE N® Ns N N«

LCALL STROUT
DB "INIT_NIC
COMPLETE",0AH,0DH,00H

li
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; TCP ACK Module

; THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB
SERVER

; BY KRERK PIROMSOPA

; COMPUTER ENGINEER.

; CHULALONGKORN UNIVERSITY

; Debug Serial routine
EXTERN S_INIT
EXTERN C_IN
EXTERN C_OUT
EXTERN STROUT

PUBLIC TCP_CHK_ACK
; CONST
IBUFH EQU FOH
OBUFH EQU EOH
BOH EQU 16 ; BEGIN OF IP
HEAD

BOTCP EQU 30H
TCPHEADLEN EQU 31H
IPHEADLEN EQU 32H

ACKO EQU 33H
ACK1 EQU 34H
ACK2 EQU 35H
ACK3 EQU 36H

DATALEN_H EQU 36H
DATALEN_L EQU 37H
; (BIT)

ACKFAIL EQU 1EH

TCP_CHK_ACK:
CLR  ACKFAIL
MOV  DPH,#IBUFH
MOV  A,BOTCP
ADD A #8
MOV  DPLA
MOVX A @DPTR
CINE  A,ACKO,CHK_ACK_FAIL
INC DPTR
MOVX A @DPTR
CINE A,ACK1,CHK_ACK_FAIL
INC DPTR
MOVX A @DPTR
CINE  A,ACK2,CHK_ACK_FAIL
INC DPTR
MOVX A @DPTR
CINE  A,ACK3,CHK_ACK_FAIL
SIMP TCP_CHK_END

CHK_ACK_FAIL:

SETB  ACKFAIL

TCP_CHK_END:

RET

; TO ACK FIELD

; TCP CLOSE

; THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB
SERVER

; BY KRERK PIROMSOPA

;  COMPUTER ENGINEER.

; CHULALONGKORN UNIVERSITY

; Debug Serial routine
EXTERN C_IN
EXTERN C_OUT
EXTERN STROUT

EXTERN CHECKSUM
;OUTPUT : R6 CHECKSUM H
; R7 CHECKSUM L
;INPUT : RO STARTADD H

; R1 STARTADD L

; R2 BYTECOUNT H

; R3 BYTECOUNT L

EXTERN MOVSTR

; Move Sequence of String
; INPUT : RO -SrcH

; R1-SrcL

R2 - Des H

R3 - Des L

R6 - Byte Count H
R7 - Byte Count L

Ne Ns N= N=

EXTERN MOVBUF

; Move Sequence of String
; INPUT : RO -DESH

; R1-DESL
EXTERN SWAP_MAC
EXTERN SWAP_IP
EXTERN SWAP_PORT
EXTERN CREATE_ACK

EXTERN SEND_PACKET
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; CREATE ACK AT THE

TCP HEAD
: INPUT : R6 - Byte Count H

; R7 - Byte Count L
; USING R2,R3,R4,R5 AS

TEMP

EXTERN
CREATE_TCP_CHECKSUM

; CREATE TCP CHECKSUM

; INPUT : OUTLENH,OUTLENL
EXTERN GEN_IP_CHK

EXTERN CREATE_BLK_HEADER

PUBLIC TCP_CLOSE

TCPSTAT EQU 23H ; (BYTE)



TCPINUSE EQU 18H ;(BIT)
TCP_CONN EQU 19H ; (BIT)
WFIN EQU 1BH ; (BIT)
WACK EQU 1CH ; (BIT)

IBUF EQU FOOOH
OBUF EQU EOOOH

BOH EQU 16 ; BEGIN OF IP
HEAD

TCPFLAG EQU 22H ;(BYTE)

FIN EQU 10H ;(BIT)

SYN EQU 11H

RST EQU 12H

PSH EQU 13H

ACK EQU 14H

URG EQU 15H

: MEM

BOTCP EQU 30H
TCPHEADLEN EQU 31H
IPHEADLEN EQU 32H

ACKO EQU 33H

ACK1 EQU 34H

ACK2 EQU 35H

ACK3 EQU 36H

DATALEN_H EQU 37H
DATALEN_L EQU 38H

OUTLENH EQU 39H

OUTLENL EQU 3AH

; EXPECTED NEXT INCOME SEQ
ESEQ0 EQU 2CH

ESEQ1 EQU 2DH

ESEQ2 EQU 2EH

ESEQ3 EQU 2FH

BLK_RSP_HEAD EQU FFCOH
TCP_CLOSE:

JB  TCP_CONN,ISCONN
JNB  WFIN,ISCONN

RET

ISCONN:
LCALL STROUT
DB  "CLOSE

CONN",0AH,0DH,00H
MOV  OUTLENH,#0
MOV  OUTLENL,#0
LCALL CREATE_BLK_HEADER

; PUT THE OLD ESEQ TO ACK NO.

:MOV

DPTR, #0BUF+BOH+20+8
:MOV  A,ESEQO
:MOVX @DPTR,A
:INC  DPTR
:MOV  A,ESEQ1
:MOVX @DPTR,A
:INC  DPTR

;MOV  A,ESEQ2
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;MOVX @DPTR,A
:INC  DPTR
:MOV  A,ESEQ3
:MOVX @DPTR,A
MOV  R6,#0
MOV  R7,#0
LCALL CREATE_ACK
: PUT SEQ TO OBUF
MOV  DPH,#HIGH(OBUF)
MOV  A,BOTCP

ADD A #4
MOV  DPLA
MOV  A,ACKO
MOVX @DPTR,A
INC DPTR

MOV  A,ACK1
MOVX @DPTR,A
INC DPTR

MOV  A,ACK2
MOVX @DPTR,A
INC DPTR

MOV  A,ACK3

MOVX @DPTR,A
; EXPECTED RETURN ACK NO.

CLR C

MOV A #1
ADD  AACK3
MOV  ACK3,A
CLR A

ADDC A,ACK2
MOV  ACK2,A
CLR A

ADDC A,ACK1
MOV  ACK1,A
CLR A

ADDC A,ACKO
MOV  ACKO,A

; PUT NEW WIN SIZE
MOV  A,BOTCP

ADD A #14
:MOV  DPH,#EOH
MOV  DPLA

MOV A #OEH
MOVX @DPTR,A
CLR A

INC DPTR

MOVX @DPTR,A

: SET TCP FLAG
MOV  TCPFLAG,#0
SETB FIN

SETB ACK

MOV  A,BOTCP
ADD A #13

MOV  DPLA

MOV A TCPFLAG
MOVX @DPTR,A
: CREATE NEW TCP CHECKSUM



LCALL CREATE_TCP_CHECKSUM
LCALL GEN_IP_CHK
LCALL SEND_PACKET
SETB  WFIN
SETB  WACK
SIMP  §
RET
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: TCP FIN
: THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB
SERVER

: BY KRERK PIROMSOPA

: COMPUTER ENGINEER.

: CHULALONGKORN UNIVERSITY

; Debug Serial routine
EXTERN C_IN
EXTERN C_OUT
EXTERN STROUT
EXTERN HEXSTR

EXTERN CHECKSUM
;OUTPUT : R6 CHECKSUM H
; R7 CHECKSUM L
;INPUT : RO STARTADD H

; R1 STARTADD L

; R2 BYTECOUNT H

; R3 BYTECOUNT L

EXTERN MOVSTR

; Move Sequence of String

; INPUT : RO - SrcH

; R1-SrcL

; R2 - Des H

; R3 - Des L

; R6 - Byte Count H

; R7 - Byte Count L

EXTERN MOVBUF

; Move Sequence of String

; INPUT : RO -DESH

; R1-DESL

EXTERN SWAP_MAC

EXTERN SWAP_IP

EXTERN SWAP_PORT

EXTERN SEND_PACKET

EXTERN CREATE_ACK

; CREATE ACK AT THE TCP HEAD

; INPUT : R6 - Byte Count H
; R7 - Byte Count L
; USING R2,R3,R4,R5 AS

TEMP

EXTERN
CREATE_TCP_CHECKSUM

; CREATE TCP CHECKSUM

; INPUT : OUTLENH,OUTLENL
EXTERN GEN_IP_CHK
EXTERN CREATE_BLK_HEADER

PUBLIC TCP_FIN_RSP
TCPSTAT EQU 23H ; (BYTE)

TCPINUSE EQU 18H ;(BIT)
TCP_CONN EQU 19H ; (BIT)



WFIN EQU 1BH ; (BIT)
WACK EQU 1CH ; (BIT)

IBUF EQU FOOOH
OBUF EQU EOOOH

BOH EQU 16 ; BEGIN OF IP
HEAD

TCPFLAG EQU 22H ;(BYTE)

FIN EQU 10H ;(BIT)

SYN EQU 11H

RST EQU 12H

PSH EQU 13H

ACK EQU 14H

URG EQU 15H

: MEM

BOTCP EQU 30H
TCPHEADLEN EQU 31H
IPHEADLEN EQU 32H
ACKO EQU 33H

ACK1 EQU 34H
ACK2 EQU 35H

ACK3 EQU 36H
DATALEN_H EQU 37H
DATALEN_L EQU 38H
OUTLENH EQU 39H
OUTLENL EQU 3AH

: EXPECTED NEXT INCOME SEQ
ESEQ0 EQU 2CH
ESEQ1 EQU 2DH
ESEQ2 EQU 2EH
ESEQ3 EQU 2FH

BLK_RSP_HEAD EQU FFCOH

TCP_FIN_RSP:
; LCALL STROUT
; DB
"TCPFIN",0AH,0DH,00H
MOV  OUTLENH,#0
MOV  OUTLENL,#0
LCALL CREATE_BLK_HEADER
MOV  R6,#0
MOV  R7,#1
LCALL CREATE_ACK
; PUT SEQ TO OBUF
MOV  DPH,#HIGH(OBUF)
MOV  A,BOTCP

ADD A, #4
MOV  DPLA
MOV  A,ACKO
MOVX @DPTR,A
INC DPTR

MOV  A,ACK1
MOVX @DPTR,A
INC DPTR

MOV  A,ACK2

MOVX @DPTR,A

INC DPTR

MOV  A,ACK3

MOVX @DPTR,A

; EXPECTED RETURN ACK NO.
CLR C

MOV A #1
ADD  A,ACK3
MOV  ACK3,A
CLR A

ADDC  A,ACK2
MOV  ACK2,A
CLR A

ADDC  A,ACK1
MOV  ACK1,A
CLR A

ADDC  A,ACKO
MOV  ACKO,A

; PUT NEW WIN SIZE
MOV  A,BOTCP

ADD A #14
:MOV  DPH,#EOH
MOV  DPLA
MOV A #OEH
MOVX @DPTR,A
CLR A

INC DPTR

MOVX @DPTR,A
: SET TCP FLAG

MOV  TCPFLAG,#0
JB WFIN,NOWFIN

NOWFIN:

SETB FIN

MOV  TCPSTAT,#0 ; CLOSE
SETB ACK

MOV  A,BOTCP

ADD  A,#13

MOV  DPL,A

MOV A TCPFLAG
MOVX @DPTR,A
; CREATE NEW TCP CHECKSUM

LCALL CREATE_TCP_CHECKSUM

LCALL GEN_IP_CHK
LCALL SEND_PACKET

LCALL STROUT
DB "TERM SESS

",0AH,0DH,00H

RET



; TCP PUSH MODULE

; THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB
SERVER

; BY KRERK PIROMSOPA

; COMPUTER ENGINEER.

; CHULALONGKORN UNIVERSITY

; Debug Serial routine
EXTERN C_IN
EXTERN C_OUT
EXTERN STROUT

EXTERN CHECKSUM
;OUTPUT : R6 CHECKSUM H
; R7 CHECKSUM L
;INPUT : RO STARTADD H

; R1 STARTADD L

; R2 BYTECOUNT H

; R3 BYTECOUNT L

EXTERN MOVSTR

; Move Sequence of String

; INPUT : RO -SrcH

; R1-SrcL

; R2 - Des H

; R3 - Des L

; R6 - Byte Count H

; R7 - Byte Count L

EXTERN MOVBUF
; Move Sequence of String
; INPUT : RO -DESH
; R1-DESL
EXTERN SWAP_MAC
EXTERN SWAP_IP
EXTERN SWAP_PORT
EXTERN CREATE_ACK
; CREATE ACK AT THE TCP HEAD
; INPUT : R6 - Byte Count H
; R7 - Byte Count L
; USING R2,R3,R4,R5 AS

TEMP

EXTERN
CREATE_TCP_CHECKSUM

; CREATE TCP CHECKSUM

; INPUT : OUTLENH,OUTLENL
EXTERN GEN_IP_CHK
EXTERN CREATE_BLK_HEADER

PUBLIC TCP_PSH_RSP

INUSEFLAG EQU 23H
TCPINUSE EQU 18H

IBUF EQU FOOOH
OBUF EQU EOOOH

BOH EQU 16 ; BEGIN OF IP
HEAD

TCPFLAG EQU 22H ;(BYTE)

FIN EQU 10H ;(BIT)

SYN EQU 11H

RST EQU 12H

PSH EQU 13H

ACK EQU 14H

URG EQU 15H

: MEM

BOTCP EQU 30H
TCPHEADLEN EQU 31H
IPHEADLEN EQU 32H
ACKO EQU 33H
ACK1 EQU 34H
ACK2 EQU 35H
ACK3 EQU 36H
DATALEN_H EQU 37H
DATALEN_L EQU 38H
OUTLENH EQU 39H
OUTLENL EQU 3AH

; TCP SYN
TCP_PSH_RSP:
LCALL CREATE_BLK_HEADER
; CREATE ACK NO
MOV  R6,DATALEN_H
MOV  R7,DATALEN_L
LCALL CREATE_ACK
; PUT SEQ TO OBUF
MOV  DPH,#EOH
MOV  A,BOTCP

ADD A #4

MOV  DPL,A
MOV  A,ACKO
MOVX @DPTR,A
INC DPTR

MOV A /ACK1
MOVX @DPTR,A
INC DPTR

MOV A ,ACK2
MOVX @DPTR,A
INC DPTR

MOV  A,ACK3

MOVX @DPTR,A
: PUT NEW WIN SIZE
MOV  A,BOTCP
ADD A #14
:MOV  DPH,#EOH
MOV  DPLA
MOV  A,#20H

: MOV  A,#O0OH
MOVX @DPTR,A
CLR A

: MOV  A,#100
INC DPTR
MOVX @DPTR,A
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; SET TCP FLAG ; TCP PUSH MODULE

MOV  TCPFLAG,#0 ; THESIS : DEVELOPMENT OF A

SETB ACK RECONFIGURABLE EMBEDDED WEB

MOV  A,BOTCP SERVER

ADD  A,#13 ; BY KRERK PIROMSOPA

MOV  DPLA ; COMPUTER ENGINEER.

MOV A TCPFLAG ; CHULALONGKORN UNIVERSITY

MOVX @DPTR,A

; CREATE NEW TCP CHECKSUM ; ; Debug Serial routine
JUST ACK DO NOTHING EXTERN C_IN

MOV  OUTLENH,#0 EXTERN C_OUT

MOV  OUTLENL,#0

LCALL CREATE_TCP_CHECKSUM
LCALL GEN_IP_CHK

RET

EXTERN STROUT
EXTERN SHOWHEX

EXTERN CHECKSUM

;OUTPUT : R6 CHECKSUM H
; R7 CHECKSUM L
;INPUT : RO STARTADD H

; R1 STARTADD L

; R2 BYTECOUNT H

; R3 BYTECOUNT L

EXTERN MOVSTR

; Move Sequence of String
; INPUT : RO - SrcH

; R1-SrcL

; R2 - Des H

; R3 - Des L

; R6 - Byte Count H
; R7 - Byte Count L
EXTERN MOVBUF

; Move Sequence of String
; INPUT : RO -DESH

; R1-DESL
EXTERN SWAP_MAC
EXTERN SWAP_IP
EXTERN SWAP_PORT
EXTERN CREATE_ACK

EXTERN SEND_PACKET

; CREATE ACK AT THE TCP HEAD

; INPUT : R6 - Byte Count H

; R7 - Byte Count L

; USING R2,R3,R4,R5 AS TEMP

EXTERN
CREATE_TCP_CHECKSUM

; CREATE TCP CHECKSUM

; INPUT : OUTLENH,OUTLENL

EXTERN GEN_IP_CHK

EXTERN CREATE_BLK_HEADER

PUBLIC TCP_SEND

; INPUT : RO - SRC DATA H
; R1 - SRC DATA L

; R6 - Byte Count H



; R7 - Byte Count L

INUSEFLAG EQU 23H
TCPINUSE EQU 18H ;(BIT)
WACK EQU 1CH ; (BIT)

IBUF EQU FOOOH
OBUF EQU EOOOH

BOH EQU 16 ; BEGIN OF IP
HEAD

TCPFLAG EQU 22H ;(BYTE)

FIN EQU 10H ;(BIT)

SYN EQU 11H

RST EQU 12H

PSH EQU 13H

ACK EQU 14H

URG EQU 15H

: MEM

BOTCP EQU 30H
TCPHEADLEN EQU 31H
IPHEADLEN EQU 32H
ACKO EQU 33H

ACK1 EQU 34H
ACK2 EQU 35H
ACK3 EQU 36H
DATALEN_H EQU 37H
DATALEN_L EQU 38H
OUTLENH EQU 39H
OUTLENL EQU 3AH

: EXPECTED NEXT INCOME SEQ
ESEQ0 EQU 2CH
ESEQ1 EQU 2DH
ESEQ2 EQU 2EH
ESEQ3 EQU 2FH

TMP  EQU 2AH

BLK_RSP_HEAD EQU FFCOH

li

; SEND TCP DATA

TCP_SEND:

; INPUT : RO - SRC DATA H

; R1 - SRC DATA L

; R6 - Byte Count H

; R7 - Byte Count L
MOV  OUTLENH,R6
MOV  OUTLENL,R7
MOV  R2,#HIGH(OBUF)
MOV  R3,#LOW(OBUF)+56
LCALL MOVSTR
LCALL CREATE_BLK_HEADER

; PUT THE OLD ESEQ TO ACK NO.
MOV  DPTR,#0BUF+BOH+20+8

MOV  AESEQO
MOVX @DPTR,A
INC DPTR
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MOV  AESEQ1
MOVX @DPTR,A
INC DPTR

MOV  A,ESEQ2
MOVX @DPTR,A
INC DPTR

MOV  A,ESEQ3

MOVX @DPTR,A
; PUT SEQ TO OBUF

MOV  DPH,#HIGH(OBUF)
MOV  A,BOTCP

ADD A #4

MOV  DPL,A
MOV A, ACKO
MOVX @DPTR,A
INC DPTR

MOV  A/ACK1
MOVX @DPTR,A
INC DPTR

MOV A ,ACK2
MOVX @DPTR,A
INC DPTR

MOV A,ACK3

MOVX @DPTR,A

; EXPECTED RETURN ACK NO.
CLR C

MOV A, OUTLENL

ADD  AACK3
MOV  ACK3,A
MOV A ,OUTLENH
ADDC A,ACK2
MOV ACK2,A
CLR A

ADDC A,ACK1
MOV  ACK1,A
CLR A

ADDC A,ACKO
MOV  ACKO,A

; PUT NEW WIN SIZE TO OUTLEN
MOV  A,BOTCP

ADD A #14
;MOV  DPH,#EOH
MOV  DPLA
MOV A #22H
MOVX @DPTR,A
MOV  A,#38H
INC DPTR
MOVX @DPTR,A
; SET TCP FLAG
MOV  TCPFLAG,#0
SETB PSH

SETB ACK

MOV  A,BOTCP
ADD  A,#13

MOV  DPL,A

MOV A TCPFLAG
MOVX @DPTR,A



; CREATE NEW TCP CHECKSUM
LCALL CREATE_TCP_CHECKSUM
LCALL GEN_IP_CHK

LCALL SEND_PACKET

SETB  WACK

RET

; TCP Synch MODULE

; THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB
SERVER

; BY KRERK PIROMSOPA

; COMPUTER ENGINEER.

; CHULALONGKORN UNIVERSITY

; Debug Serial routine
EXTERN S_INIT
EXTERN C_IN
EXTERN C_OUT
EXTERN STROUT

EXTERN CHECKSUM
;OUTPUT : R6 CHECKSUM H
; R7 CHECKSUM L
;INPUT : RO STARTADD H

; R1 STARTADD L

; R2 BYTECOUNT H

; R3 BYTECOUNT L

EXTERN MOVSTR

; Move Sequence of String
; INPUT : RO - SrcH

; R1-SrcL

; R2 - Des H

; R3 - Des L

; R6 - Byte Count H
; R7 - Byte Count L

EXTERN MOVBUF

; Move Sequence of String

; INPUT : RO-DESH

; R1-DESL
EXTERN SWAP_MAC
EXTERN SWAP_IP
EXTERN SWAP_PORT
EXTERN CREATE_ACK
EXTERN

CREATE_TCP_CHECKSUM

; CREATE TCP CHECKSUM
; INPUT : OUTLENH,OUTLENL

PUBLIC TCP_SYN_RSP

TCPFLAG EQU 22H

FIN

SYN
RST
PSH
ACK
URG

EQU 10H

EQU 11H

EQU 12H

EQU 13H

EQU 14H
EQU 15H

INUSEFLAG EQU 23H
TCPINUSE EQU 18H
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IBUF EQU FOOOH
OBUF EQU EOOOH
BLK_RSP_HEAD EQU FFCOH

BOH EQU 16 ; BEGIN OF IP

HEAD
: MEM

BOTCP EQU 30H
TCPHEADLEN EQU 31H
IPHEADLEN EQU 32H
ACKO EQU 33H
ACK1 EQU 34H
ACK2 EQU 35H
ACK3 EQU 36H

OUTLENH EQU 39H
OUTLENL EQU 3AH

: TCP SYN
TCP_SYN_RSP:
: GET ALL IBUF TO OBUF
MOV DPTR, #IBUF

MOVX A,@DPTR
GET THE LENGTH - 4B NIC FCS

CLR C
SUBB A, #4
MOV R7,A
PUSH A
SAVE THE LENGTH L
INC DPTR
MOVX A @DPTR
SUBB A,#0
MOV R6,A
PUSH A
SAVE THE LENGTH H
MOV RO, #FOH
: GET ALL DATA (SKIP 2 HEADER)
MOV R1,#02H
MOV R2, #EOH
MOV R3,#02H

LCALL MOVSTR
LCALL SWAP_MAC
LCALL SWAP_IP
LCALL SWAP_PORT

; CREATE ACK NO ( old ack +1)

MOV  R6,#0
MOV  R7,#1
LCALL CREATE_ACK

; EXPECTED RETURN ACK NO.

MOV  ACKO,#00H
MOV  ACK1,#00H
MOV  ACK2,#00H
MOV  ACK3,#02H
: PUT SEQ TO OBUF
MOV  DPH,#EOH
MOV  A,BOTCP
ADD A #4

MOV  DPLA
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CLR A

MOVX @DPTR,A
INC DPTR

CLR A

MOVX @DPTR,A
INC DPTR

CLR A

MOVX @DPTR,A
INC DPTR

MOV A #01H

MOVX @DPTR,A
; PUT NEW WIN SIZE
MOV  A,BOTCP
ADD A #14
;MOV  DPH,#EOH
MOV  DPLA
MOV A #20H
MOV A, #00H
MOVX @DPTR,A
CLR A
MOV  A,#100
INC DPTR
MOVX @DPTR,A
; SET TCP & INUSED FLAG
SETB ACK
MOV  A,BOTCP
ADD  A,#13
MOV  DPL,A
MOV A TCPFLAG
MOVX @DPTR,A
SETB TCPINUSE
; CREATE NEW TCP CHECKSUM
MOV  OUTLENH,#0
MOV  OUTLENL,#0
LCALL CREATE_TCP_CHECKSUM
; PUT NEW LEN
POP A
MOV  DPTR,#E001H
MOVX @DPTR,A
POP A
MOV  DPTR,#EO00QH
MOVX @DPTR,A
; SAVE PACKET HEADER FOR TCP-

; ETH HEAD & IPHEAD
MOV  RO,#EOH

MOV  R1,#02H

MOV  R2,#HIGH

(BLK_RSP_HEAD)

MOV  R3,#LOW

(BLK_RSP_HEAD)

MOV  R6,#0
MOV  R7,#34
LCALL MOVSTR

: TCP HEAD

MOV  RO,#EOH
MOV  R1,BOTCP



MOV  R2,#HIGH
(BLK_RSP_HEAD)
MOV  R3,#LOW
(BLK_RSP_HEAD)+34
MOV  R6,#0
MOV  R7,#20
LCALL MOVSTR
; SET TCP HEAD LEN

MOV
DPTR,#BLK_RSP_HEAD+46
MOV A, #50H

MOVX @DPTR,A
LCALL STROUT

DB  "SAVE
HEAD",0AH,0DH,00H
RET
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; NETWORK INTERFACE CONTROLLER
HANDLE MODULE (NIC_RECV)

; FOR USING WITH NSC DP83902A ST-
NIC (SEE DP83902A DATASHEET FOR
MORE DETAIL)

; THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB
SERVER

; BY KRERK PIROMSOPA

; COMPUTER ENGINEER.

; CHULALONGKORN UNIVERSITY

; USING: MEM 21H

EXTERN C_IN
EXTERN C_OUT
EXTERN STROUT
EXTERN SHOWHEX

; UTIL FUNCTION
EXTERN HEXSTR
; Convert HEX 2 ASCII
; INPUT : A - Hex Value
; Return : RO - First Byte
; R1 - Second Byte
EXTERN CHK_RING

PUBLIC RECV_PACKET

; Input Buffer

IBUFH EQU FOH
IBUFL EQU O00H
IBUF EQU FOOOH

; CONSTANT CONFIG DATA
MASTER_ADD EQU  0000H
SLAVE_ADD EQU  1000H
DESMACPTR EQU 2

PSTART EQU O1H ; PAGE
START (INIT <> 0)
PSTOP EQU O03FH ;

0000H-7F000 FOR SEND, 7FOOH-FFFFH
FOR RECV

; VAR

ISRBUF EQU 21H
; CONST ISRBUF POINTER (BIT)
PRX EQU 08H
PTX EQU O09H
RXE EQU OAH
TXE EQU OBH
Ovw EQU OCH
CNT EQU ODH
RDC EQU OEH
RST EQU OFH

; (BIT)

MACMATCH EQU 1FH
ISRECV EQU  1AH

A



TMP  EQU 2AH

: DB "NIC_RECV"
: RECIEVE PACKET
: MOVE PACKET FROM NIC TO BUFFER
RECV_PACKET:

PUSH DPH

PUSH DPL

PUSH A
: CLR EX0

MOV  DPTR,#SLAVE_ADD+7

MOV A #1

MOVX @DPTR,A

CLR  MACMATCH

MOV  DPTR,#SLAVE_ADD ; TO
PAGE

MOV A #62H

MOVX @DPTR,A

MOV  DPL,#07H

MOVX A @DPTR

MOV  TMP,A : CURR
PAGE

MOV  DPL,#00H

MOV A #22H

MOVX @DPTR,A

: BNRY -> RMSTRADR1 , 0 ->
RMSTRADRO

MOV  DPL,#03H

MOVX A,@DPTR ; READ BNRY

INC A

CINE
A,#PSTOP-+1,DMRDEQPSTOP

MOV A #PSTART
DMRDEQPSTOP:

MOV  R4,A

CINE A,TMP,CONN
: LCALL STROUT
: DB "END RX",0DH,0AH,00H

LIMP  ENDRX
CONN:
; LCALL SHOWHEX

MOV  DPL,#09H

MOVX @DPTR,A

MOV  DPL,#08H

CLR A

MOVX @DPTR,A

: SET RBCR1 ,RBCRO

MOV  P1,#01H

MOV  DPL,#0BH : SET
RBCR1

MOV  A,#00H

MOVX @DPTR,A

MOV  DPL,#0AH : SET
RBCRO (5BYTE HEADER)

MOV A #05H

MOV  R7,A
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MOVX @DPTR,A

MOV  DPTR,#MASTER_ADD
MOVX A ,@DPTR

MOV  DPTR,#SLAVE_ADD ;
START

MOV  A,#0AH

MOVX @DPTR,A

; DUMMY READ HEADER 4 BYTE

MOV  DPTR,#IBUF

DMRDLP:
PUSH DPH
PUSH DPL
MOV  DPTR,#MASTER_ADD
JNB  P1.0,%$
MOVX A,@DPTR
POP  DPL
POP  DPH
MOVX @DPTR,A
INC DPTR

: LCALL SHOWHEX

DINZ R7,DMRDLP
DMYCHKDMA:

MOV  DPTR,#SLAVE_ADD

MOV  DPL,#07H

MOVX A,@DPTR

MOV  ISRBUF,A

INB  RDC,DMYCHKDMA
: LCALL STROUT
: DB "END DMY
RD",0DH,0AH,00H
; CHECK FOR BOARDCAST

MOV  DPTR,#IBUF

MOVX A @DPTR

CINE A #1,MACNOTMATCH

SETB MACMATCH
MACNOTMATCH:

INC DPTR

MOVX A @DPTR

MOV R5A :NXTPTR

INC DPTR

MOVX A @DPTR

MOV R7,A :REMOTE
BYTECOUNT L

INC DPTR

MOVX A,@DPTR

MOV R6,A :REMOTE

BYTECOUNT H

MOV  AR7
ADD A, #2
MOV R7,A
MOV ARG
ADDC A, #0
MOV  R6,A
INC R6



MOV  DPTR,#SLAVE_ADD ; TO
PAGE 0

MOV A #22H

MOVX @DPTR,A

: BNRY -> RMSTRADR1 , 2 ->
RMSTRADRO

MOV  AR4

MOV  DPL,#09H

MOVX @DPTR,A

MOV  DPL,#08H

MOV A #2

MOVX @DPTR,A

: SET RBCR1 ,RBCRO

MOV  P1,#01H

MOV  DPL,#0BH : SET
RBCR1

MOV ARG

MOVX @DPTR,A

MOV  DPL,#0AH : SET
RBCRO

MOV  AR7

MOVX @DPTR,A

MOV  DPL,#00H : START

MOV A #0AH

MOVX @DPTR,A

MOV  DPTR,#IBUF
RECV_LOOP:

PUSH DPH

PUSH DPL

JNB  P1.0,$ ; WAIT FOR PRQ

MOV
DPTR,#MASTER_ADD
MOVX A @DPTR
; WRITE TO BUFFER
POP DPL
POP DPH
MOVX @DPTR,A
; LCALL SHOWHEX
INC DPTR
DINZ R7,RECV_LOOP
DINZ R6,RECV_LOOP

MOV A #'
LCALL C_OouT
CHKDMA:

MOV  DPTR,#SLAVE_ADD
MOV  DPL,#07H
MOVX A,@DPTR
MOV  ISRBUF,A
; LCALL SHOWHEX

JNB  RDC,CHKDMA ; CHECK

IF REMOTE DMA IS DONE
; Remote Read Done
MOV  DPTR,#SLAVE_ADD
MOV A #22H
MOVX @DPTR,A
; NXTPTR -> BNRY
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MOV  DPL,#03H

MOV AR5

DEC A
: CINE A,TMP,NOTEQCURR
: LCALL SHOWHEX
:NOTEQCURR:

MOVX @DPTR,A

SETB ISRECV ; INFORM
APP THAT PACKET IS RECV

ENDRX:

; (DEBUG SHOWOUT)

; MOV  DPTR,#IBUF

MOVX A,@DPTR

: MOV  R6,A
: INC DPTR
: MOVX A @DPTR
: INC A
: MOV  R7,A
:DBGSHWLP:

INC DPTR

MOVX A,@DPTR
LCALL SHOWHEX
DINZ R6,DBGSHWLP
DINZ R7,DBGSHWLP

MOV A, #0AH
LCALL C_OuUT
MOV A, #0ODH
LCALL C_OuUT

Ne N® N® Ns= N®= Ns= N# N= N= w& w= w=

SETB EXO
POP A
POP  DPL
POP  DPH
RET

; ARP Module....

; THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB
SERVER

; BY KRERK PIROMSOPA

;  COMPUTER ENGINEER.

; CHULALONGKORN UNIVERSITY

EXTERN STROUT
EXTERN SHOWHEX

EXTERN SEND_PACKET
EXTERN SWAP_MAC

EXTERN MOVSTR

; Move Sequence of String
; INPUT : RO -SrcH

; R1-SrcL

; R2 - Des H



; R3 - Des L
; R6 - Byte Count H
; R7 - Byte Count L

PUBLIC ARP_RSP

BOH EQU 16

IBUF EQU FOOOH

: NIC MAC ADDRESS ( CHANGE HERE TO
YOUR PREFER MAC ADDRESS )
PHYMACO EQU OOH

PHYMAC1 EQU  40H

PHYMAC2 EQU O5H

PHYMAC3 EQU 50H

PHYMAC4 EQU 4FH

PHYMAC5 EQU 4BH

: MEM
IP0  EQU 3CH
IP1  EQU 3DH
IP2  EQU 3EH
IP3  EQU 3FH
NOT_ARP:

LCALL STROUT
DB "NOT ARP",0DH,0AH,00H
RET
NOT_IP:
LCALL STROUT
DB "NOT MYIP",0DH,0AH,00H

RET
ARP_RSP:

; CHECK IF ARP OR NOT (FRAME
TYPE = 0806H)

MOV  DPTR,#IBUF+14

MOVX A,@DPTR

CINE A,#08H,NOT_ARP

INC DPTR

MOVX A @DPTR

CINE A #06H,NOT_ARP

; CHECK IF MATCH IP THEN
RESPONSE

MOV  DPL,#BOH+24

MOV  A,IPO

LCALL SHOWHEX

MOVX A @DPTR

LCALL SHOWHEX

CINE A,IPO,NOT_IP

INC DPTR

MOV  AIP1

LCALL SHOWHEX

MOVX A @DPTR

LCALL SHOWHEX

CINE AIP1,NOT_IP

INC DPTR

MOV  AIP2

LCALL SHOWHEX

MOVX A @DPTR

LCALL
CINE
INC
MOV
LCALL
MOVX
LCALL
CINE

LCALL
DB
MOV
MOV
MOV
MOV
MOV
MOV
LCALL
MOV
MOV
MOV
MOV
MOV
MOV
LCALL
SENDERR
MOV
MOV
MOV
MOV
MOV
MOV
LCALL
TARGET
MOV
MOV
MOV
MOV
MOV
MOV
LCALL
MOV
MOV
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX
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SHOWHEX
A,IP2,NOT_IP
DPTR

AIP3

SHOWHEX

A,@DPTR

SHOWHEX
A,IP3,NOT_IP

STROUT
"ARP RECV",0DH,0AH,00H
RO, #FOH
R1,#02H
R2,#EOH
R3,#02H
R6,#00
R7,#64
MOVSTR
RO, #FOH
R1,#BOH+8
R2,#EOH
R3,#BOH+18
R6,#00
R7,#10
MOVSTR ; TARGET ->

RO, #FOH
R1,#BOH+18
R2,#EOH

R3,#BOH+8

R6,#00

R7,#10

MOVSTR ; SENDER ->

RO, #FOH
R1,#8
R2,#EOH
R3,#2
R6,#00H
R7,#06
MOVSTR ; GEN MAC
DPH, #EOH
DPL, #8

A, #PHYMACO

@DPTR,A
DPTR

A, #PHYMAC1

@DPTR,A
DPTR

A, #PHYMAC2

@DPTR,A
DPTR

A, #PHYMAC3

@DPTR,A
DPTR

A, #PHYMAC4

@DPTR,A



INC DPTR
MOV A #PHYMACS

MOVX @DPTR,A
MOV  RO,#EQH
MOV  R1,#8

MOV  R2,#EOH
MOV  R3,#BOH+8
MOV  R6,#00H
MOV  R7,#06
LCALL MOVSTR ; GEN MAC
MOV  DPTR,#EO000H
MOV A #BOH+28
MOVX @DPTR,A
CLR A

MOVX @DPTR,A
MOV  DPL,#BOH+6
MOVX @DPTR,A

MOV A #02
INC DPTR

MOVX @DPTR,A

: GEN LEN

MOV  DPTR,#EOOOH
MOV A #64

MOVX @DPTR,A
INC DPTR

CLR A

MOVX @DPTR,A
LCALL SEND_PACKET
RET
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; HTTP INPUT

; THESIS : DEVELOPMENT OF A

RECONFIGURABLE EMBEDDED WEB

SERVER

; BY KRERK PIROMSOPA

; COMPUTER ENGINEER.

; CHULALONGKORN UNIVERSITY
EXTERNSTROUT
EXTERN SHOWHEX
EXTERNSTR_CX_COMP
EXTERNSTR_FIND_CHR

EXTERN MOVSTR

; Move Sequence of String
; INPUT : RO -SrcH

; R1-SrcL

R2 - Des H

R3 - Des L

R6 - Byte Count H
R7 - Byte Count L

Ne N" Ns N

EXTERN TCP_SEND

; INPUT : RO - SRC DATA H
; R1 - SRC DATA L

; R6 - Byte Count H

; R7 - Byte Count L

EXTERN TCP_CLOSE

EXTERN AUTH_CHECK
EXTERN HTTP_HEAD_SHOW
EXTERN HTTP_URL

IBUF EQU FOOOH

BOH EQU 16 ; BEGIN OF IP HEAD
; MEM

BOTCP EQU 30H

TCPHEADLEN EQU 31H

IPHEADLEN EQU 32H

DATALEN_H EQU 37H

DATALEN_L EQU 38H

MAXBLOCK EQU 200

CURRH EQU DFFEH
CURRL EQU  DFFFH
CNTH EQU DFFCH
CNTL EQU DFFDH

PUBLIC HTTP_INIT
PUBLIC HTTP_IN
PUBLIC CHK_HTTP_STAT
PUBLIC HTTP_SEND

; RECV BUFF
HTTP_IBUF EQU DOOOH
; RECV BUF PTR OFFSET



CUR_DPH EQU  0OH
CUR_DPLEQU 01H

; HTTP STAT / FLAG
HTTP_STAT EQU  24H

; BIT ADDRESSIBLE
HTTPSTART  EQU  20H
HTTPIN EQU  21H

HTTPSEND EQU 22H
HTTPCLOSE EQU 23H

HTTP_INIT:

MOV  HTTP_STAT,#0 ; CLEAR
STAT

SETB HTTPSTART  ; NOW
START

MOV  A,#DOH

MOV  DPTR,#HTTP_IBUF

MOVX @DPTR,A

INC DPTR

MOV A #02H

MOVX @DPTR,A

RET
HTTP_IN:

SETB HTTPIN

MOV  DPTR,#HTTP_IBUF
MOV ALL DATA TO HTTP_IBUF
MOVX A,@DPTR

MOV R2,A
INC DPTR
MOVX A @DPTR
MOV  R3,A

MOV  A,BOTCP
ADD A TCPHEADLEN
MOV  RO,#FOH

MOV  R1,A

MOV  R6,DATALEN_H
MOV  R7,DATALEN_L
LCALL MOVSTR

MOV  AR2
MOV  DPH,A
MOV  AR3
MOV  DPLA
CLR A

MOVX @DPTR,A ;
TERMINATE THE STRING
MOV  DPTR,#HTTP_IBUF

MOV  AR2
MOVX @DPTR,A
INC DPTR

MOV  AR3
MOVX @DPTR,A
RET

CHK_HTTP_STAT:
JB HTTPIN,ISHTTPIN
; JMP IF DATA ALREADY IN

I
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; LCALL STROUT

; DB "HTTP:NOTIN",0AH,0DH,00H
RET  ; WAIT FOR DATA TO

INPUT

ISHTTPIN:

INB HTTPCLOSE,ISNCLOSE ;
JMP IF NOT CLOSE
; LCALL STROUT
; DB
"HTTP:WCLOSE",0AH,0DH,00H
RET  ; ALREADY CLOSE WAIT
FOR NEXT SESSION
ISNCLOSE:
INB HTTPSEND,ISNSEND
JMP IF NOT SENDING YET
LCALL TCP_CLOSE
CLOSE CONN
; LCALL STROUT

; TIMETO

; DB  "HTTP:CLOSE",0AH,0DH,00H
SETB HTTPCLOSE
RET

ISNSEND:

; LCALL STROUT

; DB

"HTTP:ISNSEND",0AH,0DH,00H
MOV  DPTR,#HTTP_IBUF+1
MOVX A,@DPTR

CLR C

SUBB A,#4 ;GO BACK 4BYTE
TO CHECK CRLFCRLF(END OF HTTP)

MOV R2,A

MOV  DPL,#00H
MOVX A,@DPTR
SUBB A,#0
MOV  R1,A
LCALL STR_CX_COMP
DB ODH,0AH,0DH,0AH,00H
CINE  RO,#0,ISNDONE ; JMP IF
NOT DONE
LCALL STROUT
DB "HTTP-RSP",0AH,0DH,00H
; LCALL AUTH_CHECK
LCALL HTTP_URL
; MOV RO, #HIGH
(RESPONSE_TEST)
; MOV  R1,#LOW
(RESPONSE_TEST)
: MOV  R6,#0
; MOV  R7,#239
; MOV  R6,#HIGH(281)
: MOV  R7,#LOW(281)
: LCALL HTTP_SEND
SETB HTTPSEND

ISNDONE:
; LCALL STROUT
; DB "HTTP:NEND",0AH,0DH,00H



RET
HTTP_SEND:
; CHECK FOR ODD
MOV  AR7
JB A.0,ISODD
SIJMP CONT
ISODD:
ADD A #1
MOV R7,A
MOV  AR6
ADDC A, #0
MOV R6,A
CONT:
MOV  DPTR,#CNTH
MOV  AR6
MOVX @DPTR,A
MOV  AR7
MOV  DPTR,#CNTL
MOVX @DPTR,A
MOV  DPTR,#CURRH
MOV  ARO
MOVX @DPTR,A
MOV  DPTR,#CURRL
MOV ARl
MOVX @DPTR,A
; START SEND LOOP
SENDLOOP:
MOV  DPTR,#CURRH
MOVX A,@DPTR
MOV  RO,A
MOV  DPTR,#CURRL
MOVX A,@DPTR
MOV R1,A
MOV  DPTR,#CNTL
MOVX A,@DPTR
CLR C
SUBB A,#MAXBLOCK
MOV R5,A
MOV  DPTR,#CNTH
MOVX A,@DPTR
SUBB A,#0
MOV R4,A
JNB  A.7,SENDGT
MOV  DPTR,#CNTH
MOVX A,@DPTR
MOV R6,A
MOV  DPTR,#CNTL
MOVX A,@DPTR
MOV R7,A
SJMP TOSEND
SENDGT:
MOV  R6,#0
MOV  R7,#MAXBLOCK
TOSEND:
; SET NEXT POINTER & COUNTER
MOV  DPTR,#CURRL

MOVX
ADD
MOVX
MOV
MOVX
ADDC
MOVX
MOV
MOV
MOVX
MOV
MOV
MOVX
LCALL
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A,@DPTR
A,R7
@DPTR,A
DPTR, #CURRH
A,@DPTR
A,R6
@DPTR,A
DPTR,#CNTH
A,R4
@DPTR,A
DPTR, #CNTL
AR5
@DPTR,A
TCP_SEND

; LCALL STROUT

; DB

"HTTP SEND

OuT",0DH,0AH,00H
; CHECK IF CNT >0

MOV
MOVX
MOV
MOV
MOVX
CINE
CINE
SIMP
CHKEND:
JNB

DPTR,#CNTL
A,@DPTR
R5,A
DPTR,#CNTH
A,@DPTR

R5,#0,CHKEND

A, #0,CHKEND
ENDHTTPSEND

A.7,SENDLOOP

ENDHTTPSEND:

RET



; Main Module....
; THESIS : DEVELOPMENT OF A

RECONFIGURABLE EMBEDDED WEB

SERVER

; BY KRERK PIROMSOPA

; COMPUTER ENGINEER.

; CHULALONGKORN UNIVERSITY

; EXTERN DEBUGMAIN

; Debug Serial routine
EXTERN S_INIT
EXTERN C_IN
EXTERN C_OUT
EXTERN STROUT
EXTERN Ser_isr

; NIC HANDLER ROUTINE
EXTERN INIT_NIC
EXTERN SEND_PACKET
EXTERN RECV_PACKET
EXTERN NIC_ISR

; ICMP HANDLER
EXTERN CAL_IP_LEN

;OUTPUT : A PROTOCOL TYPE

EXTERN ICMP_RSP
; ARP HANDLER
EXTERN ARP_RSP

; TCP HANDLER
EXTERN TCP_RSP
EXTERN TCP_CLOSE

; UTIL FUNCTION
EXTERN HEXSTR
; Convert HEX 2 ASCII
; INPUT : A - Hex Value
; Return : RO - First Byte
; R1 - Second Byte

: HTTP_UTIL
EXTERN CHK_HTTP_STAT

EXTERN INIT_TIMER
EXTERN ISR_TIMER

; STATUS (BYTE)
STAT EQU 23H
HTTPSTAT EQU 24H

; (BIT)

ISRECV EQU  1AH
MACMATCH EQU 1FH

; Start of Main Program
ORG 0000H
LJMP MAIN
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; External Interrupt O (INTO)
ORG 0003H
LIMP NIC_ISR
RETI

; Timer O Overflow (TO)
ORG 000BH
LJMP ISR_TIMER
RETI

; External Interrupt 1 (INT1)
ORG 0013H

; LJMP NIC_ISR
LJMP 8013H
RETI

; Timer 1 Overflow (T1)
ORG 001BH
LIMP 801BH
RETI

; Serial Interrupt
ORG 0023H
LIMP Ser_isr

; SWITCH TO BLANK 0

CLR RSO

CLR RS1

MOV SP,#50H

; CLR STATUS BYTE

MOV STAT,#0H

MOV  HTTPSTAT,#0H

;LCALL S_INIT

LCALL STROUT

DB 0AH,0DH,"Thesis :
Development of A Reconfigurable
Embedded Web Server",0AH,0D

DB " By : Krerk Piromsopa
(Computer Engineer Chulalongkorn
University)"

DB 0AH,0DH,00H
LCALL INIT_NIC
SETB EXO

LCALL INIT_TIMER
SETB EA

MAIN_LOOP:
JNB  ISRECV,NOPACKET ;
CHECK IF PACKET RECV

CLR EXO
ISPACKET:
CLR  ISRECV

JB MACMATCH,NOT_BRDCAST

LCALL STROUT

DB  "BCAST
Recv.",0Ah,0Dh,00h



LCALL ARP_RSP

SIJMP END_CHK
NOT_BRDCAST:

LCALL STROUT

DB  "Recv.",0Ah,0Dh,00h

LCALL CAL_IP_LEN ;CALIP
HEADER LEN FOR OTHER USE

; [A] CONTENT IP

PROTOCOL TYPE

CINE A,#01,NOT_ICMP

LCALL ICMP_RSP ; ICMP
HANDLER

SIJMP END_CHK
NOT_ICMP:

CINE A,#06,NOT_TCP

LCALL STROUT

DB  "TCP",0DH,0AH,00H
; LCALL WATCHDOG

LCALL TCP_RSP ; TCP
HANDLER
NOT_TCP:
END_CHK:

LCALL RECV_PACKET

JB ISRECV,ISPACKET ;
RING IS NOT EMPTY

SETB  EXO
NOPACKET:

INB 19H,NOCONN

JB 1CH,ISWAIT

JB 1BH,ISWAIT

; Do Server Job Here....

CLR  EXO

LCALL CHK_HTTP_STAT

SETB EXO
NOCONN:

; Do Another Job Here....
ISWAIT:

LJMP MAIN_LOOP

END
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; NETWORK INTERFACE CONTROLLER
HANDLE MODULE (NIC_ISR)
; FOR USING WITH NSC DP83902A ST-
NIC (SEE DP83902A DATASHEET FOR
MORE DETAIL)
; THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB
SERVER
; BY KRERK PIROMSOPA
;  COMPUTER ENGINEER.
;  CHULALONGKORN UNIVERSITY
; USING: MEM 21H

EXTERN C_IN

EXTERN C_OUT

EXTERN STROUT

EXTERN SHOWHEX
; UTIL FUNCTION

EXTERN HEXSTR

; Convert HEX 2 ASCII

; INPUT : A - Hex Value

; Return : RO - First Byte

; R1 - Second Byte

EXTERN RECV_PACKET

PUBLIC NIC_ISR
PUBLIC SEND_PACKET

; Input Buffer

IBUFH EQU FOH
IBUFL EQU  O0O0OH

; Output Buffer

OBUF EQU  EOOOH
OBUFH EQU EOH
OBUFL EQU OOH

; CONSTANT CONFIG DATA
MASTER_ADD  EQU  0000H
SLAVE_ADD EQU 1000H
PSTOP EQU 3FH
PSTART EQU O1H
ISRBUF EQU 21H

; CONST ISRBUF POINTER
PRX EQU 08H

PTX EQU 09H

RXE EQU OAH

TXE EQU OBH

OVvW EQU OCH

CNT EQU ODH

RDC EQU OEH

RST EQU OFH

IMR EQU 00011011B ;
INTERRUPT MASK REGISTER (EDIT IN
NIC_INIT TOO)

TMP  EQU 2AH



TRBUF EQU 041H ; TRANSFER
BUFFER (NIC LOCAL) DO NOT MATCH
WITH(PSTART&PSTOP)

: SEND PACKET

: MOVE BUFFER TO NIC THEN TRANSMIT
SEND_PACKET:

LCALL STROUT

DB 'TX',0AH,0DH,00H
: MOV  DPH,#OBUFH
: MOV  DPL,#OBUFL

MOV  DPTR,#OBUF

MOVX A,@DPTR

MOV  R1,A :
GET LOW BYTE
MOV  R7,A

INC DPTR ; INC COUNTER
MOVX A,@DPTR

MOV  RO,A :
GET HIGH BYTE
MOV  R6,A

MOV  DPTR,#SLAVE_ADD
CHK_SNDNOW:
MOVX A,@DPTR
; CHECK IF STILL SENDING OR NOT.
CINE A,#26H,SEND_NOTNOW
; IF DO THEN WAIT(POOLLING).
JMP
CHK_SNDNOW
SEND_NOTNOW:
; CLR  EXO

MOV  DPTR,#SLAVE_ADD
MOV  DPL,#0AH : SET
RBCR[0,1] RSAR[0,1]
MOV ARl
MOVX @DPTR,A
MOV  DPL,#0BH

MOV  A,RO

MOVX @DPTR,A

MOV  DPL,#08H : SET
RSAR[0,1]

MOV  A,00H

MOVX @DPTR,A
MOV  DPL,#09H
MOV A #TRBUF ;
THE START OF TRANSFER PAGE
MOVX @DPTR,A
; SET RD[2,1,0] -> [0,1,0]
MOV  DPL,#00H
MOV A #12H ; Remote
Write
MOVX @DPTR,A
; MOV  DPH,#0BUFH
; MOV  DPL,#0OBUFL
MOV  DPTR,#OBUF+2
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: INC DPTR :
SKIP 2 BYTE LENGTH
: INC DPTR
INC R6
PUSH DPH
PUSH DPL
WDMALP2:
WDMALP1:
POP DPL
POP DPH
MOVX A,@DPTR
INC DPTR
PUSH DPH
PUSH DPL
INB  P1.0,$ : WAIT
FOR PRQ
MOV  DPTR,#MASTER_ADD
MOVX @DPTR,A

; LCALL SHOWHEX

DINZ R7,WDMALP1
DINZ R6,WDMALP2

WDMA_DONE:

MOV  DPTR,#SLAVE_ADD-+07H
: MOV  DPL,#07H :
READ ISR

MOVX A @DPTR

MOV  ISRBUF,A

JNB RDC,WDMA_DONE
;' INB RDC,WDMALP1

POP  DPL

POP DPH
:  CLEARRDC

MOV  DPTR,#SLAVE_ADD+07H

MOV A, #40H

MOVX @DPTR,A

: Set TPSR , TBCR1 , TBCRO

MOV  DPTR,#SLAVE_ADD-+04H
: MOV  DPL,#04H TPSR

MOV A #TRBUF

MOVX @DPTR,A

INC DPTR :TBCRO
MOV ARl

MOVX @DPTR,A

INC DPTR :TBCR1
MOV  A,RO

MOVX @DPTR,A

MOV  DPL,#00H

MOV A, #26H ;
Transmit Packet

MOVX @DPTR,A

LCALL STROUT
DB '..Complete’,0AH,0DH,00H



; SETB EXO
RET

; INTERRUPT SERVICE ROUTINE FOR NIC
NIC_ISR:

PUSH DPH
PUSH DPL
PUSH A

; CLR EX1 ;

DISABLE INT1

CLR EXO

: LCALL STROUT
: DB 0AH,0DH,"ISR :",00H
MOV  DPTR,#SLAVE_ADD ;
CHANGE TO PAGE 0
MOVX A @DPTR
ANL A #00111111B
MOVX @DPTR,A
MOV  DPL,#07H :
READ ISR
MOVX A,@DPTR
MOV  ISRBUF,A

PUSH A

LCALL SHOWHEX
LCALL STROUT

DB  0AH,0DH,00H
POP A

Ne N® N® Ns N= N

JNB  PRX,NOT_PRX
CHECK IF PRX (PACKET RECV)
IS_DAT:
: LCALL STROUT
: DB "START RDMA
READ",0Dh,0Ah,00h

LCALL RECV_PACKET
: LCALL STROUT
: DB "RDMA DONE",0DH,0AH,00H
NOT_PRX:

; LCALL CHK_RING
; CINE A,#00,IS_DAT

MOV  DPTR,#SLAVE_ADD+7
; WRITE TO ISR TO CLEAR INT

MOV A, #OFFH

MOVX @DPTR,A

MOV  DPL,#0FH ;
CLEAR IMR

MOV A #0

MOVX @DPTR,A
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SETB EXO ;
ENABLE INTO

MOV  DPL,#O0FH ;
SET IMR

MOV A #IMR ; (THE
8051 will WILL NOT MISS INT)

MOVX @DPTR,A

POP A
POP  DPL
POP  DPH
RETI



; String Utility...
; By Krerk Piromsopa

A

EXTERN C_OUT

PUBLIC SHOWHEX
; PRINT OUT HEX TO SERIAL
; INPUT : A - HEX VALUE

PUBLIC HEXSTR

; Convert HEX 2 ASCII

; INPUT : A - Hex Value

; Return : RO - First Byte

; R1 - Second Byte
PUBLIC STRHEX

; CONVERT STR TO VALUE
; INPUT : RO - First Byte

; R1 - Second Byte

; Return : a - Hex Value

PUBLIC MOVSTR
; Move Sequence of String
; INPUT : RO -SrcH
; R1-SrclL
R2 - Des H
R3 - Des L

Ne N Ns N«

R7 - Byte Count L

PUBLIC MOVBUF
; Move Sequence of String
; INPUT : RO -DESH

: R1 - DES L
STRTABLE DB
"0123456789ABCDEF"
HEXSTR:
PUSH A
PUSH DPH
PUSH DPL
MOV  DPTR,#STRTABLE
MOV R1,A
SWAP A
ANL A, #OFH
MOVC A,@A+DPTR
MOV  RO,A
MOV ARl
ANL A, #OFH
MOVC A,@A+DPTR
MOV  R1,A
POP DPL
POP DPH
POP A
RET
SHOWHEX:

MOV BA

R6 - Byte Count H

MOV  ARO
PUSH A
MOV  AR1
PUSH A
MOV A,B
PUSH A
LCALL HEXSTR
MOV  ARO
LCALL C_OUT
MOV  AR1
LCALL C_OUT
MOV A #X
LCALL C_OUT
POP A
MOV B,A
POP A
MOV  R1,A
POP A
MOV  RO,A
MOV AB
RET

STRHEX:
MOV  A,RO

JB  A.6,ALPHAL
SIMP  DIGIT1
ALPHAL1:
ADD A, #9
DIGIT1:
ANL A, #OFH
SWAP A
: LCALL SHOWHEX
PUSH A
MOV  AR1
JB  A.6,ALPHA2
SIMP  DIGIT2

ALPHA2:
ADD  A,#9
DIGIT2:
ANL A, #OFH
MOV R1,A
: LCALL SHOWHEX
POP A
ORL ARI1
: LCALL SHOWHEX
RET
MOVSTR:
PUSH A
PUSH DPH
PUSH DPL
INC R6
MOVSTR_LOOP:
MOV  DPH,RO
MOV  DPL,R1
CLR A
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MOVC A ,@A+DPTR
; MOVX A,@DPTR

INC DPTR

MOV  RO,DPH

MOV  R1,DPL

MOV  DPH,R2

MOV  DPL,R3

MOVX @DPTR,A

INC DPTR

MOV  R2,DPH

MOV  R3,DPL

DINZ R7,MOVSTR_LOOP

DINZ R6,MOVSTR_LOOP

POP  DPL

POP DPH

POP A

RET
MOVBUF:

POP DPH ;get in-line
string address from stack

POP  DPL

;PUSH A
MOVBUFLOOP:

CLR A

MOVC A,@A+DPTR ;Read
next byte.

INC DPTR

;Bump pointer.

CINE A,#0,MOVBUF1

SIJMP  END2BUF
MOVBUF1:

PUSH DPH

PUSH DPL

MOV  DPH,RO

MOV  DPL,R1

MOVX @DPTR,A

INC DPTR

MOV  RO,DPH

MOV  R1,DPL

POP  DPL

POP  DPH

SIJMP  MOVBUFLOOP
END2BUF:

;POP A

CLR A

JMP  @A+DPTR ;Return to
program.
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; TCP Module

; THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB
SERVER

; BY KRERK PIROMSOPA
COMPUTER ENGINEER.
CHULALONGKORN UNIVERSITY

; Debug Serial routine

EXTERN S_INIT
EXTERN C_IN

EXTERN C_OUT
EXTERN STROUT
EXTERN HEXSTR

; Convert HEX 2 ASCII

; INPUT : A - Hex Value
; Return : RO - First Byte
; R1 - Second Byte

; NIC HANDLER ROUTINE
EXTERN SEND_PACKET

EXTERN CHECKSUM
;OUTPUT : R6 CHECKSUM H
; R7 CHECKSUM L
;INPUT : RO STARTADD H

; R1 STARTADD L

; R2 BYTECOUNT H

; R3 BYTECOUNT L

EXTERN MOVSTR

; Move Sequence of String
; INPUT : RO -SrcH

; R1 - Src L

; R2 - Des H

; R3 - Des L

; R6 - Byte Count H
; R7 - Byte Count L

EXTERN MOVBUF

; Move Sequence of String
; INPUT : RO -DESH

; R1-DESL

EXTERN TCP_SYN_RSP
EXTERN TCP_CHK_ACK
EXTERN TCP_PSH_RSP
EXTERN TCP_FIN_RSP
EXTERN TCP_CHK_ISEQ
EXTERN INIT_TCP_SEND
EXTERN CHECK_TCP_SEND

; WEB SERVER COMMAND

EXTERN HTTP_INIT
EXTERN HTTP_IN
EXTERN CHK_HTTP_STAT
EXTERN START_TIMER



PUBLIC TCP_RSP
HTTP_PORT EQU 80

OBUF EQU EOOOH
OBUFH EQU OEOH
IBUF EQU  FOOOH
IBUFH EQU OFOH

TCPFLAG EQU 22H ;(BYTE)

FIN EQU 10H ;(BIT)
SYN EQU 11H
RST EQU 12H
PSH EQU 13H
ACK EQU 14H
URG EQU 15H

STAT EQU 23H ; (BYTE)

TCPINUSE EQU 18H ; (BIT) O - LISTEN,
1 - SYNRECV

TCPCON EQU 19H ; (BIT) O - WAIT FOR
OPEN, 1 - CONNECTION ESTABLISH
WFIN  EQU 1BH ; (BIT) 0 - NO WAIT,
1 - WAIT FOR FIN

WACK  EQU 1CH ; (BIT) O - NOWAIT,
1 - WAIT FOR ACK PACKET

ACKFAIL EQU 1EH ; (BIT) O - PASS, 1 -
FAIL

NOT_ESEQ EQU 1DH ; (BIT) O - PASS, 1
- NOMATCH

BOH EQU 16

: MEM

BOTCP EQU 30H
TCPHEADLEN EQU 31H
IPHEADLEN EQU 32H
DATALEN_H EQU 37H
DATALEN_L EQU 38H
TCPPORT EQU 3BH

TCP_RSP:
:CREATE PSUEDO HEADER FROM
LAST 12 BYTE OF IP
MOV  RO,#IBUFH
MOV  R1,#BOH+8
MOV  R2,#OBUFH
MOV  R3,#00H
MOV  R6,#00H
MOV  R7,#12
LCALL MOVSTR
MOV  DPTR,#OBUF

CLR A ; INSERT 0 TO
TTL FIELD

MOVX @DPTR,A

INC DPTR

INC DPTR ; CLEARIP
CHKSUM & REPLACE WITH TCP LENGTH
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MOVX @DPTR,A
INC DPTR
MOVX @DPTR,A

:GET IP HEADER LEN

MOV  DPH,#IBUFH

MOV  DPL,#BOH+2

MOVX A @DPTR

MOV  DATALEN_H,A

INC DPTR

MOVX A @DPTR

MOV  DATALEN_L,A

MOV  A,IPHEADLEN

ADD  A,#BOH ; %A CONTENT
THE BEGIN OF TCP HEADER

MOV  BOTCP,A

ADD A, #3

MOV  DPLA

MOVX A @DPTR

: GET TCP PORT

MOV  TCPPORT,A

MOV  A,BOTCP

ADD A, #12 ; ADD 12 BYTE
TO GET TCP HEADER LEN (H)

MOV  DPLA

MOVX A,@DPTR

SWAP A

ANL  A,#OFH

MOV  B,#4

MUL AB ; YoA

CONTENT THE LEN OF HEADER
MOV  TCPHEADLEN,A
MOV  DPH,#OBUFH
: MOV  DPL,#3
: MOVX @DPTR,A ; PUT THE
LEN TO PSUEDO HEADER
CLR C
MOV  A,DATALEN_L
SUBB  A,IPHEADLEN
MOV  DATALEN_L,A
MOV  A,DATALEN_H

SUBB A,#0
MOV  DATALEN_H,A
MOV  DPL,#2 ; PUT LEN

TO PSUEDO HEADER

MOVX @DPTR,A

MOV A ,DATALEN_L

INC DPTR

MOVX @DPTR,A

; MOVE TO OBUF (SKIP 12 BYTE
PSUEDO HEADER) FOR DO CHECKSUM

MOV  R7,DATALEN_L

MOV  R6,DATALEN_H

MOV  RO,#IBUFH

MOV  R1,BOTCP

MOV  R2,#0OBUFH



MOV  R3,#12 ; FOR 12 BYTE
PSUEDO HEADER
LCALL MOVSTR

; PAD 1 ZERO

MOV  DPH,R2
MOV  DPL,R3
MOV  A,#00H

MOVX @DPTR,A

MOV  RO,#OBUFH

MOV  R1,#00H

MOV A ,DATALEN_L

CLR C

JB  ACC.0,0DD

ADD A #12 ; + PSUEDO
HEADER

SJMP  ODD_NXT

ODD:
ADD A #13
ODD_NXT:
MOV R3,A
MOV A DATALEN_H
ADDC A, #0
MOV R2,A

LCALL CHECKSUM

CINE R6,#0,TCP_FAIL

CINE R7,#0,TCP_FAIL

SIMP  TCP_CHKSUM_PASS
TCP_FAIL:

LCALL STROUT

DB "TCP CHKSUM
FAIL",0AH,0DH,00H

RET
TCP_CHKSUM_PASS:

LCALL STROUT

DB "TCP CHECKSUM
PASS",0AH,0DH,00H

: RECALC FOR TRUE DATALEN

CLR C

MOV  A,DATALEN_L

SUBB A, TCPHEADLEN

MOV  DATALEN_L,A

MOV  A,DATALEN_H

SUBB A, #0

MOV  DATALEN_H,A

MOV  DPTR,#IBUF

MOV  A,BOTCP

ADD  A,#13 ; FIND THE FLAG
BYTE

MOV  DPLA

MOVX A @DPTR

MOV  TCPFLAG,A

JNB  SYN,NOT_SYN

JB  TCPINUSE,TCP_FAIL INUSE

SIMP  NOTINUSE
TCP_FAIL_INUSE:
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LCALL STROUT
DB  "FAIL: TCP
INUSE",0AH,0DH,00H
RET
NOTINUSE:

MOV A TCPPORT

CINE
A,#HTTP_PORT,NOT_HTTP_PORT ;
CHECK IF NOT HTTP_PORT

SJMP  PORTMATCH
NOT_HTTP_PORT:

LCALL STROUT

DB "NOT HTTP",0AH,0DH,00H

RET
PORTMATCH:

LCALL HTTP_INIT

LCALL TCP_SYN_RSP ;
PACKET IS SYNC

LCALL STROUT

DB "SYN
COMPLETE",0AH,0DH,00H

SETB WACK ; MUST WAIT
FOR TCPACK

LCALL SEND_PACKET

LCALL START_TIMER

RET
NOT_SYN:

LCALL TCP_CHK_ISEQ ;
CHECK FOR INCOMING SEQ

JB
NOT_ESEQ, TCP_FAIL_NOTSEQ

INB
TCPINUSE, TCP_FAIL_NOCONN ;
CHECK IF CONN

JNB  ACK,NO_ACK

; PACKET GOT ACK

; Check for EXPECTED ACK no...

LCALL TCP_CHK_ACK

JB ACKFAIL, TCP_ACK_FAIL

SETB  TCPCON ; TCP
NOW CONNECTING

LCALL STROUT

DB "ACK PASS",0AH,0DH,00H

CLR  WACK
NO_ACK:

; IF WACK IS SET MUST WAIT ...
DO NOTHING

IJNB  WACK,NOWACK

LCALL STROUT

DB "WACK",0AH,0DH,00H

; CHECK IF SEND QUEUE IS
EMPTY

; LCALL
CHECK_TCP_SEND

RET
NOWACK:



JNB  FIN,NOT_FIN

LCALL TCP_FIN_RSP

RET

; PACKET IS FIN ; WILLING TO
MANAGE
NOT_FIN:

INB
TCPCON,TCP_FAIL_NOCONN ; CHECK
IF NO CONN

INB  PSH,NOT_PSH
LCALL STROUT
DB "PSH",0AH,0DH,00H
LCALL HTTP_IN
LCALL TCP_PSH_RSP
LCALL SEND_PACKET
NOT_PSH:
RET
TCP_FAIL_NOCONN:
LCALL STROUT
DB "FAIL : NO TCP
CONN",0AH,0DH,00H
RET
TCP_ACK_FAIL:
LCALL STROUT
DB "ACK FAIL",0AH,0DH,00H
RET
TCP_FAIL_NOTSEQ:
LCALL STROUT

DB "NOT EXP
SEQ",0AH,0DH,00H
RET
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; TCP Util Module (MISC...)

: THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB
SERVER

; BY KRERK PIROMSOPA

: COMPUTER ENGINEER.

: CHULALONGKORN UNIVERSITY

; Debug Serial routine
EXTERN S_INIT
EXTERN C_IN
EXTERN C_OUT
EXTERN STROUT

EXTERN CHECKSUM
;OUTPUT : R6 CHECKSUM H
; R7 CHECKSUM L
;INPUT : RO STARTADD H

; R1 STARTADD L

; R2 BYTECOUNT H

; R3 BYTECOUNT L

EXTERN MOVSTR

; Move Sequence of String
; INPUT : RO -SrcH

; R1-SrcL

; R2 - Des H

; R3 - Des L

; R6 - Byte Count H
; R7 - Byte Count L

EXTERN MOVBUF

; Move Sequence of String
; INPUT : RO -DESH

; R1-DESL
EXTERN SWAP_MAC
EXTERN SWAP_IP

PUBLIC CREATE_ACK

; CREATE ACK AT THE TCP HEAD
; INPUT : R6 - Byte Count H

; R7 - Byte Count L

; USING R2,R3,R4,R5 AS TEMP
PUBLIC SWAP_PORT

PUBLIC CREATE_TCP_CHECKSUM
; CREATE TCP CHECKSUM

; INPUT : OUTLENH,OUTLENL

PUBLIC TCP_CHK_ISEQ

; CHECK FOR EXPECTED
INCOMING SEQ

PUBLIC CREATE_BLK_HEADER

TCPFLAG EQU 22H

FIN EQU 10H
SYN EQU 11H
RST EQU 12H



PSH EQU 13H
ACK EQU 14H
URG EQU 15H

INUSEFLAG EQU 23H
TCPINUSE EQU 18H :(BIT)
NOT_ESEQ EQU 1DH :(BIT)

IBUF  EQU FOOOH

OBUF EQU EOOOH
BLK_RSP_HEAD EQU  FFCOH
BOH EQU 16 ; BEGIN OF IP
HEAD

: MEM

BOTCP EQU 30H

TCPHEADLEN EQU 31H
IPHEADLEN EQU 32H

OUTLENH EQU 39H

OUTLENL EQU 3AH

: EXPECTED NEXT INCOME SEQ
ESEQO0 EQU 2CH

ESEQ1 EQU 2DH

ESEQ2 EQU 2EH

ESEQ3 EQU 2FH

SWAP_PORT:

MOV  RO,#FOH : SWAP
PORT ADDRESS

MOV  R1,BOTCP

MOV  R2,#EOH

MOV  R3,BOTCP

INC R3 :( +2 BYTE FOR
DES PORT)

INC R3

MOV  R6,#0

MOV  R7,#2

LCALL MOVSTR

MOV  RO,#FOH

MOV  R1,BOTCP

INC RI1 ; ( +2 BYTE FOR
DES PORT)

INC Rl

MOV  R2,#EOH

MOV  R3,BOTCP

MOV  R6,#0

MOV  R7,#2

LCALL MOVSTR

RET

; CREATE ACK AT THE TCP HEAD
; INPUT : R6 - Byte Count H

; R7 - Byte Count L

; USING R2,R3,R4,R5 AS TEMP

; SET ESEQ[O0..4]

CREATE_ACK:
MOV  DPH,#FOH
MOV  A,BOTCP

NO

NO
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ADD A, #4 ; FORIBUF SEQ

MOV  DPLA
MOVX A,@DPTR
MOV  R2,A
INC DPTR
MOVX A @DPTR
MOV  R3,A
INC DPTR
MOVX A,@DPTR
MOV  R4,A
INC DPTR
MOVX A @DPTR
:MOV  R5,A
CLR C

ADD AR7
MOV  ESEQ3,A
MOV AR4
ADDC A,R6
MOV  ESEQ2,A
MOV  AR3
ADDC A, #0
MOV  ESEQ1,A
MOV  AR2
ADDC A, #0
MOV  ESEQO,A

; OUTPUT TO OBUF

MOV  DPH,#EOH

MOV  A,BOTCP

ADD A,#8 ; FOR OBUF ACK

MOV  DPLA
MOV  A,ESEQO
MOVX @DPTR,A
INC DPTR

MOV  AESEQ1
MOVX @DPTR,A
INC DPTR

MOV  A,ESEQ2
MOVX @DPTR,A
INC DPTR

MOV  AESEQ3
MOVX @DPTR,A
: COMPLETE

RET

; CREATE TCP CHECKSUM FIELD
CREATE_TCP_CHECKSUM:

LCALL STROUT
DB "GEN TCP

CHKSUM",0AH,0DH,00H

: GEN PSUEDO HEADER
MOV  RO,#EOH

MOV  R1,#16+8
MOV  R2,#COH

MOV  R3,#00

MOV  R6,#0
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MOV  R7,#12 MOV DPLA

LCALL MOVSTR MOV ARG
MOV  DPTR,#COOOH MOVX @DPTR,A
CLR A MOV  AR7
MOVX @DPTR,A INC DPTR
: PUT LEN TO PSUEDO HEAD MOVX @DPTR,A
MOV  DPL,#3 LCALL STROUT
MOV  A,OUTLENL DB
ADD A, TCPHEADLEN "CHKSUM_CMP",0DH,0AH,00H
PUSH A RET
MOVX @DPTR,A
CLR A TCP_CHK_ISEQ:
ADDC A, OUTLENH : CHECK FOR EXPECTED INCOMING SEQ
MOV  DPL,#2 CLR NOT_ESEQ
PUSH A MOV  DPH,#FOH
MOVX @DPTR,A MOV  A,BOTCP
; CLEAR OBUF CHECKSUM ADD A,#4 :FOR IBUF SEQ
MOV  DPH,#EOH NO
MOV  A,BOTCP MOV  DPLA
ADD A #16 MOVX A,@DPTR
MOV  DPLA CINE A,ESEQ0,WRONG_SEQ
CLR A INC DPTR
MOVX @DPTR,A MOVX A @DPTR
INC DPTR CINE A,ESEQ1,WRONG_SEQ
MOVX @DPTR,A INC DPTR
: COPY TCP HEAD & DATA MOVX A,@DPTR
MOV  RO,#EOH CINE A,ESEQ2,WRONG_SEQ
MOV  R1,BOTCP INC DPTR
MOV  R2,#COH MOVX A @DPTR
MOV  R3,#12 CINE A,ESEQ3,WRONG_SEQ
POP A SIMP ETCP_ISEQ
MOV  R6,A WRONG_SEQ:
POP A SETB NOT_ESEQ
MOV  R7,A ETCP_ISEQ:
PUSH A  LENL RET
MOV ARG
PUSH A  ;LENH CREATE_BLK_HEADER:
LCALL MOVSTR : UPDATE IDENT NO.
; RUN CHECKSUM MOV
MOV  RO,#COH DPTR, #BLK_RSP_HEAD+14+5
MOV  R1,#00H MOVX A,@DPTR
POP A ADD A, #2
MOV  R2,A MOVX @DPTR,A
POP A MOV
MOV  R3,A DPTR, #BLK_RSP_HEAD+14+4
CLR C MOVX A @DPTR
ADD  A,#12 : ADD PSUDO ADDC A, #0
HEAD LEN MOVX @DPTR,A
MOV  R3,A : MOV TO OBUF
MOV  AR2 MOV  RO,#HIGH
ADDC  A,#0 (BLK_RSP_HEAD)
MOV  R2,A MOV  R1,#LOW
LCALL CHECKSUM (BLK_RSP_HEAD)
MOV ~ DPH,#EOH  ; PUT MOV  R2,#HIGH(OBUF)
BACK THE CHKSUM MOV  R3,#LOW(OBUF)+2
MOV  A,BOTCP MOV  R6,#0

ADD  A,#16 MOV  R7,#53



LCALL
MOV
MOV
MOV
RET

MOVSTR
IPHEADLEN, #20
TCPHEADLEN, #20
BOTCP,#2+14+20

; PHP-LITE SCRIPT INTERPRET
; THESIS : DEVELOPMENT OF A

RECONFIGURABLE EMBEDDED WEB

SERVER
; BY KRERK PIROMSOPA
; COMPUTER ENGINEER.

; CHULALONGKORN UNIVERSITY

EXTERN C_IN
EXTERN C_OUT
EXTERN STROUT
EXTERN SHOWHEX
EXTERN HEXSTR
EXTERN STRHEX

EXTERN MOVSTR
EXTERN EXPRESSION
EXTERN ISCHAR
EXTERN ISNUM
EXTERN INITSYMTABLE
EXTERN SETVAR
EXTERN GETTOKEN
EXTERN DOINP
EXTERN DOOUTP
EXTERN DOIF

EXTERN DOWHILE
EXTERN DOSTRCONV
EXTERN PHPENV
PUBLIC GETDAT
PUBLIC SKPDLIM
PUBLIC SEMICOLONEND
PUBLIC PHP

PUBLIC DOSTATEMENTS

STOP EQU 0
VAR EQU 1
WHILE EQU 2
IF EQU 3
ECHO EQU 4
INP EQU 5
OUTP EQU 6
COMMA EQU 7
OB EQU 8
CB EQU 9
SCOLON EQU 10
START EQU 11
PLUS EQU 12
MINUS EQU 13
DOT EQU 14
CONST EQU 15
EQ EQU 16
STRCONV EQU 17
ERROR EQU FFH

; ORG  0000H
; LUMP  PHPMAIN

;PAGE O

118



;R2 - curptr h
;R3 - curptr |
;R4 -

;R5 -

;R6 - TMP
;R7 - TMP

;PAGE 1 FOR OTHER MODULE

VARNAME
BYTE BUFFER
VARBUFF
SYMBUFF
EXPOUT

BYTE DPH,DPL

ASSBUFF
BUFFER

DOECHO:

; ECHO DATA -

LCALL
DB
LCALL
CINE
LCALL
MOV
ECHOLOOP:
MOVX
INC
CINE
SIMP
ECHOEMIT:
MOV
LCALL
SIMP
NOTOB:

EQU  ODFAOH ; 256
ODFA8H

ODFCOH

ODFOOH ; FIRST 2

EQU
EQU
EQU

EQU  ODFS0H ; ASSIGN

> ECHO (EXP);
STROUT
"ECHO",0DH,0AH,00H
GETTOKEN
A,#0B,NOTOB
EXPRESSION
DPTR, #EXPOUT+2

A,@DPTR
DPTR
A, #00,ECHOEMIT
SEMICOLONEND

R6,A
EMIT_CHAR
ECHOLOOP

SEMICOLONEND:

LCALL
CINE

GETTOKEN

A,#SCOLON,SEMICOLONEND

RET

DOASSIGN:
LCALL
DB
SETB
MOV
MOV
MOV
MOV
MOV
MOV
LCALL
CLR
LCALL

STROUT
"ASSIGN",00H
RSO
RO, #HIGH(SYMBUFF)
R1,#LOW(SYMBUFF)
R2, #HIGH(ASSBUFF)
R3,#LOW(ASSBUFF)
R6,#0
R7,#8
MOVSTR
RSO
GETTOKEN

CINE

SIMP
NOTEQ:
ENDASSIGN:

119

A, #EQ,NOTEQ
ASSIGNEXP

; UMP SEMICOLONEND ;
ALREADY END WITH SEMICOLON

LCALL STROUT
DB "END ASSIGN",00H
RET
ASSIGNEXP:
LCALL EXPRESSION
SETB RSO
MOV  RO,#HIGH(ASSBUFF)
MOV  R1,#LOW(ASSBUFF)
MOV  R2,#HIGH(VARNAME)
MOV  R3,#LOW(VARNAME)
MOV  R6,#0
MOV  R7,#8
LCALL MOVSTR
MOV  RO,#HIGH(EXPOUT+2)
MOV  R1,#LOW(EXPOUT+2)
MOV  R2,#HIGH(VARBUFF)
MOV  R3,#LOW(VARBUFF)
MOV  R6,#0
MOV  R7,#24
LCALL MOVSTR
CLR RSO
LCALL SETVAR
SJMP  ENDASSIGN
DOSTATEMENTS:

; CHECK FOR MATCH FUNCTION
; IF MATCH JUMP TO ROUTINE

STMLOOP:
LCALL
CINE
LCALL
SIMP
NOTWHILE:
CINE
LCALL
SJMP
NOTIF:
CINE
LCALL
SJMP
NOTECHO:
CINE
LCALL
SJMP
NOTINP:
CINE
LCALL
SIMP
NOTOUTP:
CINE
LCALL

GETTOKEN

A, #WHILE,NOTWHILE
DOWHILE

STMLOOP

A, #IF,NOTIF
DOIF
STMLOOP

A,#ECHO,NOTECHO
DOECHO
STMLOOP

A, #INP,NOTINP
DOINP
STMLOOP

A,#0OUTP,NOTOUTP
DOOUTP
STMLOOP

A, #VAR,NOTVAR
DOASSIGN



SJMP  STMLOOP
NOTVAR:

CINE
A,#STRCONV,NOTSTRCONV

LCALL DOSTRCONV

SJMP  STMLOOP
NOTSTRCONV:
; NOT SUPPORT / END SO RETURN

LCALL SHOWHEX

LCALL STROUT

DB  "END STATEMENTS",00H

RET

EMIT_CHAR:

: EMIT DATA

: R6 - CURDAT
PUSH DPH
PUSH DPL
PUSH A

: MOV  AR6

: LCALL C_OUT

MOV  DPTR,#D000H
MOVX A,@DPTR

PUSH A

INC DPTR
MOVX A,@DPTR
MOV  DPLA
POP  DPH

MOV  AR6
MOVX @DPTR,A
INC DPTR

CLR A ; TERMINATE
OUTPUT

MOVX @DPTR,A

PUSH DPH

PUSH DPL

MOV  DPTR,#D001H

POP A

MOVX @DPTR,A

MOV  DPTR,#DO000OH

POP A
MOVX @DPTR,A
POP A
POP  DPL
POP  DPH
RET
GETDAT:
; INPUT R2,R3

; OUTPUT R6 - *(CURRDAT)
: R7-*(CURRDAT+1) .. LOOK
AHEAD

PUSH DPH

PUSH DPL

PUSH A

MOV  DPH,R2
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MOV  DPL,R3

MOVX A @DPTR

MOV R6,A :CURR DAT
INC DPTR

MOVX A @DPTR

MOV R7,A :LOOK AHEAD

MOV  R2,DPH
MOV  R3,DPL
POP A
POP DPL
POP DPH
RET

FINDESC:

; FIND THE ESC BLOCK <%
LCALL GETDAT
CINE R6,#00,CHKESC
SJMP  ENDFINDESC
CHKESC:
CINE R6,#'<',TOEMIT
CINE R7,#'%', TOEMIT
LCALL GETDAT ; SKIP %\
SJMP  ENDFINDESC
TOEMIT:
LCALL EMIT_CHAR
SJMP  FINDESC ; LOOP
ENDFINDESC:
RET

SKPDLIM:
; skip delimeter
LCALL GETDAT
CINE R6,#'',NOTBLK ; IF''
THEN SKIP
SIJMP  SKPDLIM
NOTBLK:
CINE R6,#0DH,NOTOD ; IF
ODH THEN SKIP
SIJMP  SKPDLIM
NOTOD:
CINE R6,#0AH,NOTOA ; IF OAH
THEN SKIP
SIJMP  SKPDLIM
NOTOA:
; CHECK IF END ESC BLOCK
CINE R6,#'%',ENDSKPDLIM
CINE R7,#'>'ENDSKPDLIM
LCALL GETDAT ; SKIP >
LCALL FINDESC
CINE R6,#0,SKPDLIM ;
SHOULD NOT BE HERE
ENDSKPDLIM:
RET

PHPMAIN:
PHP:
PUSH DPH
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PUSH DPL ; Computer Engineer Senior Project

; INIT STACK & POINTER ; String Routine
LCALL INITSYMTABLE ; By Krerk Piromsopa (3817166)
LCALL PHPENV ; Date : 29 July 1998 (0.2a)
MOV  DPTR,#DO000H ; Rewrite / Optimize for Thesis
MOV A, #HIGH(DOO2H) ; Date : 23 February 2000
MOVX @DPTR,A ; Reversion : 0.3a
INC DPTR
MOV A #LOW(D002H) EXTERN SHOWHEX
MOVX @DPTR,A
MOV  R2,#HIGH(B020H) ; Usage Internal MEM : 2BH
MOV  R3,#LOW(B020H) ; String must Terminate with null (00H)
LCALL FINDESC TMP EQU 2BH
CINE R6,#0,PHPDO NUL EQU OOH
SIJMP  PHPEND
PHPDO: PUBLIC STR_CX_COMP
LCALL DOSTATEMENTS ; Compare CODE String with EX DATA
PHPEND: String
POP  DPL ; Input
POP  DPH ; R1 - Hi byte address pointer to STR1
RET ; R2 - Low byte address pointer to STR1
; using

; R3 - Hi byte address pointer to CODE
STR2 ( not use )
; R4 - Low byte address pointer to CODE
STR2 ( not use )
; how change to immediate
; Output
; RO - 0 if same
; 1 if difference
STR_CX_COMP:
POP DPH ;get in-line
string address from stack
POP  DPL
MOV  R3,DPH
MOV  R4,DPL
NXT_CHR:
MOV DPH,R1
MOV DPL,R2
MOVX A,@DPTR
INC DPTR
MOV R1,DPH
MOV R2,DPL
MOV TMP,A
MOV DPH,R3
MOV DPL,R4
; MOV A, #0
CLR A
MOVC A,@A+DPTR
INC DPTR
MOV R3,DPH
MOV R4,DPL
; MOV TMP,R5
CINE A,#NUL,STR_NOT_NULL
SIJMP STR_NULL
STR_NOT_NULL:



CINE
A, TMP,STR_CX_COMP_NOTEQ

SIJMP NXT_CHR
;END
STR_NULL:

MOV RO,#0

SJMP STR_END_RET
STR_CX_COMP_NOTEQ:

MOV RO,#1
STR_END:

CLR A

MOVC A,@A+DPTR

CINE A,#00H,STR_END_SRC

SJMP STR_END_RET
STR_END_SRC:

INC DPTR

SIJMP STR_END
STR_END_RET:

CLR A

JMP  @A+DPTR

PUBLIC STR_FIND_CHR
; Find First Position of CHAR in String
; Input
; R1 - Character to find
; DPTR - Pointer to the String. ; End with
NUL
; Output
; RO - OFFSET
; FF if not found..
STR_FIND_CHR:

MOV RO,#00H

MOV TMP,R1
STR_FIND_LOOP:

MOVX A,@DPTR

CINE
A, TMP,STR_FIND_CHR_NOTEQ

RET
STR_FIND_CHR_NOTEQ:

INC RO

INC DPTR

CINE A,#NUL,STR_FIND_LOOP
STR_FIND_CHR_NOTFOUND:

MOV RO, #FFH

RET

PUBLIC STR_NCX_COMP
; COMPARE CHAR UNTIL NULL with CODE
DATA
; input
; R1 - Hi byte address pointer to STR1
; R2 - Low byte address pointer to STR1
; R3 - Hi byte address pointer to CODE
STR2
; R4 - Low byte address pointer to CODE
STR2
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; Output
; RO - 0 if same
; 1 if not found..
STR_NCX_COMP:

MOV DPH,R1

MOV DPL,R2

MOVX A,@DPTR

INC DPTR

MOV R1,DPH

MOV R2,DPL

MOV R6,A

MOV DPH,R3

MOV DPL,R4

MOV A,#0

MOVC A,@A+DPTR

INC DPTR

MOV R3,DPH

MOV R4,DPL

MOV TMP,R6

CINE
A, TMP,STR_CX_COMP_N_CHAR_NOTEQ

CINE A,#NUL,STR_NCX_COMP
; END

MOV RO,#0

RET
STR_CX_COMP_N_CHAR_NOTEQ:

MOV RO,#1

RET



; HTTP AUTHENTICATION
; THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB
SERVER
; BY KRERK PIROMSOPA
;  COMPUTER ENGINEER.
;  CHULALONGKORN UNIVERSITY
EXTERN C_OUT
EXTERN STROUT
EXTERN SHOWHEX
EXTERNSTR_CX_COMP
EXTERN STR_NCX_COMP
; COMPARE CHAR UNTIL NULL with CODE
DATA
; input
; R1 - Hi byte address pointer to STR1
; R2 - Low byte address pointer to STR1
; R3 - Hi byte address pointer to CODE
STR2
; R4 - Low byte address pointer to CODE
STR2
; Output
; RO - 0 if same
; 1 if not found..
EXTERN STR_FIND_CHR

EXTERN MOVSTR

; Move Sequence of String
; INPUT : RO -SrcH

; R1-SrclL

; R2 - Des H

; R3 - Des L

; R6 - Byte Count H
; R7 - Byte Count L

EXTERN HTTP_SEND
PUBLIC HTTP_HEAD_SHOW
PUBLIC AUTH_CHECK
PUBLIC AUTH_SHOW
PUBLIC BASE64DECODE
PUBLIC DECODE1

TMP EQU  2BH

HTTP_IBUF EQU  DOOOH
AUTHDAT EQU  DFEOH
FILEBUFF EQU  BOOOH

AUTH_CHECK:
; RETURN 0 IF FOUND AUTHDAT
; SEND AUTH AND RETURN FF IF NOT
FOUND

LCALL STROUT

DB  "CHECK
AUTH",0DH,0AH,00H

MOV  DPTR,#(HTTP_IBUF+2)
AUTH_CHECKFINDA:
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MOV  R1,#'A'
LCALL STR_FIND_CHR
MOV  A,DPH
LCALL SHOWHEX
MOV  A,DPL
LCALL SHOWHEX
INC DPTR
CINE RO,#FFH,FOUND
SJMP  AUTH_NOTFOUND
FOUND:
PUSH DPH
PUSH DPL
MOV  R1,DPH
MOV  R2,DPL
LCALL STR_CX_COMP
DB "uthorization: Basic ",00H
; MOV  ARO
; LCALL SHOWHEX

Ne Ns N N

POP  DPL

POP  DPH

CINE
RO,#0,AUTH_CHECKFINDA

MOV  A,DPL

ADD  A,#20

MOV  DPLA

MOV  A,DPH

ADDC A,#0

MOV  DPH,A

SJMP  AUTH_CHECKEND
AUTH_NOTFOUND:

LCALL STROUT

DB  "NO AUTH",0DH,0AH,00H

SJMP  AUTH_SHOW
AUTH_CHECKEND:

LCALL BASE64DECODE

LCALL STROUT

DB  "AUTH
PASS",0DH,0AH,00H

MOV  R1,#HIGH(FILEBUFF+15)

MOV  R2,#LOW(FILEBUFF+15)

MOV  R3,#HIGH(AUTHDAT)

MOV  R4,#LOW(AUTHDAT)

LCALL STR_NCX_COMP

CINE RO,#0,AUTH_NOTFOUND
; AUTH FAIL

MOV  A#0

RET

HTTP_HEAD_SHOW:
MOV  RO,#HIGH(RSP_HEAD)
MOV  R1,#LOW(RSP_HEAD)
MOV  R6,#HIGH(101)
MOV  R7,#LOW(101)
LCALL HTTP_SEND
LCALL STROUT
DB "SEND HTTP
HEAD",0DH,0AH,00H



RET

AUTH_SHOW:

MOV  RO,#HIGH(AUTH_TEXT)
MOV  R1,#LOW(AUTH_TEXT)
MOV  R6,#HIGH(426)

MOV  R7,#LOW(426)

LCALL HTTP_SEND

LCALL STROUT

DB  "SEND
AUTH",0DH,0AH,00H

MOV A #FFH

RET
BTAB DB  "ABCDEFGHIJKLMNOP"

DB  "QRSTUVWXYZabcdef"

DB "ghijklmnopgrstuv"

DB "wxyz0123456789+/",00H
DECODET1:

PUSH DPH

PUSH DPL

MOV  TMP,A

CLR A

MOV  RO,A

MOV  DPTR,#BTAB
DECODE1LOOP:

MOV  ARO

MOVC A ,@A+DPTR

CINE A,#00,CHK1

SIJMP ENDDECODE1
CHK1:

CINE A, TMP,DECODENXT

SIJMP ENDDECODE1
DECODENXT:

INC RO

SIJMP DECODE1LOOP
ENDDECODEL1:

MOV  ARO

ANL A, #3FH

POP  DPL

POP  DPH

RET
BASE64DECODE:
; MOV  A,DPH
; LCALL SHOWHEX
; MOV  A,DPL

LCALL SHOWHEX

MOV  R2,#HIGH(AUTHDAT)
MOV  R3,#LOW(AUTHDAT)

B64LOOP:

MOVX A,@DPTR
INC DPTR
LCALL DECODE1l
RL A

RL A

MOV  R1,A

MOVX A,@DPTR
INC DPTR
LCALL DECODE1l
PUSH A

SWAP A

ANL A #03H
ORL ARl
:  HERE COME DIGIT 1
PUSH DPH
PUSH DPL
MOV  DPH,R2
MOV  DPL,R3
MOVX @DPTR,A
; LCALL SHOWHEX
INC DPTR
MOV  R3,DPL
MOV  R2,DPH
POP  DPL
POP  DPH
POP A
SWAP A
ANL A, #FOH
MOV  R1,A
MOVX A @DPTR
INC DPTR
LCALL DECODE1
PUSH A
RR A
RR A
ANL A, #OFH
ORL ARI1
;' HERE COME DIGIT 2
PUSH DPH
PUSH DPL
MOV  DPH,R2
MOV  DPL,R3
MOVX @DPTR,A
: LCALL SHOWHEX
INC DPTR
MOV  R3,DPL
MOV  R2,DPH
POP  DPL
POP  DPH
POP A
SWAP A
ANL A, #FOH
RL A
RL A
MOV  R1,A
MOVX A,@DPTR
INC DPTR
LCALL DECODE1
ORL ARI1
:  HERE COME DIGIT 3
PUSH DPH
PUSH DPL
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MOV  DPH,R2

MOV  DPL,R3

MOVX @DPTR,A
; LCALL SHOWHEX

INC DPTR

MOV  R3,DPL

MOV  R2,DPH

POP  DPL

POP  DPH

MOVX A,@DPTR

CINE A,#0DH,B64LOOP
; TERMINATE STRING

PUSH DPH

PUSH DPL

MOV  DPH,R2
MOV  DPL,R3
CLR A

MOVX @DPTR,A
POP  DPL

POP  DPH

RET

AUTH_TEXT:

0000000000111111111122222222
2233333333334444444444

0123456789012345678901234567890123
4567890123456789

DB "HTTP/1.1 401
Authorization Required",0DH,0AH ;38
Byte

DB "Server: Krerk(EmWeb)/1.0
(Thesis)",0DH,0AH ; 35 Byte

DB "WWW-Authenticate: Basic
realm=",22h,"EmWeb",22h,0DH,0AH ; 39
Byte

DB "Connection:
close",0DH,0AH ; 19 Byte

DB "Content-Type:
text/html",0DH,0AH,0DH,0AH,0DH,0AH ;
29 Byte

DB "<HTML>" ;6

DB "<HEAD><TITLE>Krerk
(EmWeb)/Thesis</TITLE></HEAD>" ; 47

DB "<BODY>" ;6

DB  "<H1>Authorization
Require</H1>" ; 30

DB "<P>Server <I>Krerk
(EmWeb)/1.0 (Thesis)</I> " ; 43

DB  "Could not verify your user
name and password " ; 45

DB "to Access the Control
System..</P>"; 34

DB  "<A>Copy Right &copy;
Krerk Piromsopa.</A>" ; 41

DB  "</BODY>" 7
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DB  "</HTML> ",00H ;7

RSP_HEAD:

DB  "HTTP/1.1 200
OK",0DH,0AH ;17 Byte

DB "Server: Krerk(EmWeb)/
1.0 (Thesis)",0DH,0AH ; 36 Byte

DB "Connection:
close",0DH,0AH ; 19 Byte

DB "Content-Type:
text/html!",0DH,0AH,0DH,0AH,0DH,0AH ;
29 Byte

DB O00H ;0



; CONSOLE 1/0 ROUTINES AND

; S_INIT - Initializes Serial port.

; C_IN - waits for character from serial
port. Returns it in A.

; C_OUT - sends character in A.

; C_STS - console status. if char RXD,
C=1, A=char, else C=0.

; STROUT - Sends in-line character string
to console. String is terminated

; by last character's MSB set.
Hence, can only handle 7 bit ASCII.

’
;**********************************
kokokoskokoskoskoskkk

; Baud rate manually set to desired rate
; Using TIMER 1
; This version uses 1x baud rate

public S_INIT

public C_IN

public C_OUT

public STROUT

public Ser_isr

A

;Baud_Rate = Fosc/12 * (2”smod/32) /

(256-TH1)

; where 2smod = 2 for smod=1,
and 1 for smod=0

; Fosc is oscillator frequency; and

TH1 is timer 1 reload value.
;TH1 = 256 - (Fosc/12 * (2”smod/32) /
Baud_Rate)

;Fosc = 12MHz 16MHz 20MHz 11.0592
14.745618.4320smod

;Rate

;150  030H -- -- 040H
000H -- 0

;300 098H 075H 052H OAOH
080H O060H O

;600 OCCH OBBH O0A9H ODOH
OCOH O0BOH O

;1200 OE6H ODEH OD5H OE8H
OEOH O0D8H O

;2400 OF3H OEFH OEAH OF4H
OFOH OECH O
* *

;4800 OF5H OFAH
OF8H OF6H O

;9600 - -- * OFDH
OFCH OFBH 0
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;19200 -- - - OFDH
OFCH OFBH 1

;38400 - - - -
OFEH -- 1

;76800 -- - - -
OFFH -- 1

;* These baud rates available by using the
previous value, and setting SMOD=1
BaudLoad equ OFDh ;9600 baud
@ 11.059
Ser_isr:

reti
S_INIT:

CLR  TR1

MOV  SCON,#01011010B

; TI set indicates transmitter ready.

; mode
1,REN
MOV  TMOD,#00100001B
;Timer 1 is set to 8 bit auto reload
mode

; orl  PCON,#SMOD ; Set to
double rate.

mov  thl,#BaudlLoad ; Set
reload value

setb trl ; start
timer.

ret
C_IN:
; Console character input routine.
; Waits for next input from console
device and returns with character
; code in accumulator.

JNB RIS ;Wait until
character received.

MOV  A,SBUF ;Read input
character.

CLR RI ;Clear
reception flag.

ret ;
C_OuUT:
; Console character output routine.
; Outputs character received in

accumulator to console output device.

I

JNB  TL$ ; Wait until
transmission completed.
CLR TI ;Clear interrupt

flag.



MOV  SBUF,A
character.
RET

;Console Status

; Returns C=0 if no character is ready

; if character ready, returns C=1 and
character in A

; Note: Serial input status can be checked
by RI bit, also.

C_STS: MOV C,RI
INC CNTRET
;Poll whether character has been

typed.

CALL C_.IN
CNTRET: RET
;STROUT

; Copy in-line character string to
console output device.
; uses: DPTR,ACC

STROUT: POP  DPH

;get in-line string address from
stack

POP  DPL
STRO_1: CLR A

MOVC A,@A+DPTR ;Read
next byte.

INC DPTR ;Bump
pointer.

; JBC ACC.7,STRO_2 ;Escape
after last character.
CINE A,#0,STRO_3

SIJMP STRO_2
STRO_3:

CALL cC.ouTt ;Output
character.

SIMP STRO_1 ;Loop
until done.
STRO_2:
; CALL C.ouTt ;Output
character.
; CLR A

JMP  @A+DPTR
;Return to program.

; end

;Write out
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; HTTP URL / FILE HANDLER
; THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB
SERVER
; BY KRERK PIROMSOPA
;  COMPUTER ENGINEER.
; CHULALONGKORN UNIVERSITY
EXTERN C_OUT
EXTERN STROUT
EXTERN SHOWHEX
EXTERN STRHEX
; RO,R1 -> A
EXTERNSTR_CX_COMP
EXTERNSTR_FIND_CHR

EXTERN MOVSTR

; Move Sequence of String
; INPUT : RO -SrcH

; R1-SrcL

; R2 - Des H

; R3 - Des L

; R6 - Byte Count H
; R7 - Byte Count L

EXTERN HTTP_SEND
EXTERN HTTP_HEAD_SHOW
EXTERN AUTH_CHECK
EXTERN PHP

PUBLIC HTTP_URL
PUBLIC READCHAR

TMP EQU  2BH

HTTP_IBUF EQU  DOOOH
FILEBUFF EQU  BOOOH
URL EQU DFDOH

: DEFAULT PAGE FOR UPLOAD FILE
HTTP_URL:

MOV  DPTR,#HTTP_IBUF+2
: PUSH DPH
: PUSH DPL

MOV  R1,DPH

MOV  R2,DPL

LCALL STR_CX_COMP

DB "GET/",00H
: POP DPL
: POP  DPH

CINE  RO,#0,NOTSUPP

MOV  DPTR,#HTTP_IBUF+7

MOV  R1,#HIGH(URL)

MOV  R2,#LOW(URL)
URLLOOP:

MOVX A,@DPTR

LCALL C_OUT

CINE A#'',CHK1



SIJMP  ENDURLNAME

CHK1:
CINE A, #'?' TOURLBUF
SJMP ENDURLNAME
TOURLBUF:
PUSH DPH
PUSH DPL
MOV  DPH,R1
MOV  DPL,R2
MOVX @DPTR,A
INC DPTR
MOV  R1,DPH
MOV  R2,DPL
POP DPL
POP DPH
INC DPTR
SJMP  URLLOOP
ENDURLNAME:
PUSH DPH
PUSH DPL
; TERMINATE STRING
MOV  DPH,R1
MOV  DPL,R2
CLR A
MOVX @DPTR,A
MOV  DPTR,#URL
MOVX A,@DPTR
CINE A,#0,NOTHOME
POP  DPL
POP DPH
SJMP HOMEPAGE
NOTHOME:
MOV  R1,#HIGH(URL)
MOV  R2,#LOW(URL)
LCALL STR_CX_COMP
DB "upload",00h
POP DPL
POP DPH
CINE RO,#0,0THER
SJMP  UPLOAD_FILE
NOTSUPP:
HOMEPAGE:
LCALL HTTP_HEAD_SHOW
MOV  RO,#HIGH(DEFAULT)
MOV  R1,#LOW(DEFAULT)
MOV  R6,#HIGH(1278)
MOV  R7,#LOW(1278)
LCALL HTTP_SEND
RET
OTHER: ; OTHER URL ; ASSUME TO BE
THE SCRIPT
; CHECK AUTH

LCALL AUTH_CHECK
CINE  A,#0,NOAUTH

: SEARCH END OF STRING
LCALL PHP

LCALL HTTP_HEAD_SHOW

UPLOAD_FILE:
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MOV  R1,#0
MOV  DPTR,#DO00H ; START
OF OUTPUTFILE
LCALL STR_FIND_CHR
; CAL LENGTH THEN SENDOUT
MOV  A,DPL
CLR C
SUBB  A,#LOW(DO002H)
MOV  R7,A
MOV  A,DPH
SUBB  A,#HIGH(DOO2H)
MOV  R6,A
MOV  RO,#HIGH(DOO2H)
MOV  R1,#LOW(DO02H)
LCALL HTTP_SEND
NOAUTH:
RET

; SAVE THE UPLOAD FILE TO FILEBUFF
; E5H, 14 BYTE FILENAME , 17 BYTE
USERNAME:PASSWORD

MOV
PUSH
PUSH
MOV
MOV
MOVX
POP
POP
MOVX
INC
CINE
LIMP
NOTEND:
CINE
GETFILENAME:
INC
MOV
MOV
GFNAMELOOP:
LCALL
CINE
SIMP

DPTR, #HTTP_IBUF+14
DPH
DPL
DPTR, #FILEBUFF
A, #E5H
@DPTR,A
DPL
DPH
A,@DPTR
DPTR
A, #20H,NOTEND
ENDUPLOAD

A, #'f', GETUNAME

DPTR ; SKIP =
R6,#HIGH(FILEBUFF+1)
R7,#LOW(FILEBUFF+1)

READCHAR
A,#00H,NOTENDGFNAME
ENDUPLOAD

NOTENDGFNAME:

CINE
LCALL
SIMP
GFNAME:

PUSH
PUSH
MOV
MOV
MOVX
INC
CLR
MOVX

A, #FFH,GFNAME
READCHAR
NOTEND

DPH
DPL
DPH,R6
DPL,R7
@DPTR,A

DPTR

A
@DPTR,A



MOV  R6,DPH

MOV  R7,DPL

POP  DPL

POP  DPH

SJMP  GFNAMELOOP
GETUNAME:

CINE A,#'p',GETCODE

INC DPTR ; SKIP =

MOV  R6,#HIGH(FILEBUFF+15)

MOV  R7,#LOW(FILEBUFF+15)
GUNAMELOORP:

LCALL READCHAR

CINE A,#00H,NOTENDGUNAME

SJMP  ENDUPLOAD
NOTENDGUNAME:

CINE A, #FFH,GUNAME

LCALL READCHAR

SIJMP  NOTEND

GUNAME:
PUSH DPH
PUSH DPL
MOV  DPH,R6
MOV  DPL,R7
MOVX @DPTR,A
INC DPTR
CLR A
MOVX @DPTR,A
MOV  R6,DPH
MOV  R7,DPL
POP  DPL
POP  DPH
SIJMP  GUNAMELOOP
GETCODE:

INC DPTR ; SKIP =

MOV  R6,#HIGH(FILEBUFF+32)

MOV  R7,#LOW(FILEBUFF+32)
GCODELOOP:

LCALL READCHAR

CINE A,#00H,NGCODE

SJMP  ENDUPLOAD

NGCODE:
PUSH DPH
PUSH DPL
MOV  DPH,R6
MOV  DPL,R7
MOVX @DPTR,A
INC DPTR
CLR A
MOVX @DPTR,A
MOV  R6,DPH
MOV  R7,DPL
POP  DPL
POP  DPH
SIMP  GCODELOOP
ENDUPLOAD:

LCALL HTTP_HEAD_SHOW
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MOV  RO,#HIGH(UPLOAD)
MOV  R1,#LOW(UPLOAD)
MOV  R6,#HIGH(29)

MOV  R7,#LOW(29)
LCALL HTTP_SEND

RET
READCHAR:
; RETURN A - THE CHAR (DECODE IF
NEEDED)
MOVX A,@DPTR
INC DPTR

CINE A #'%' ,NOTPCT
MOVX A @DPTR
; LCALL C_OUT
MOV  RO,A
INC DPTR
MOVX A @DPTR
; LCALL C_OUT
MOV  R1,A
INC DPTR
LCALL STRHEX
: LCALL C_OUT
SIMP ENDREADCHAR
NOTPCT:
CINE  A,#20H,NOTSPC
MOV  A,#00H ; END OF
STRING

NOTSPC:
CINE A, #'+',NOTPLUS
MOV  A,#20H
NOTPLUS:
CINE A, #'& ,ENDREADCHAR
MOV A #FFH
ENDREADCHAR:
LCALL C_OuT
RET

DEFAULT:

0000000000111111111122222222223333
333333444444444455555555556

0123456789012345678901234567890123
456789012345678901234567890

DB "<HTML><HEAD><TITLE>
EmWeb Script Upload..</TITLE></HEAD>
<BODY"

DB " BGCOLOR=#ffffaa>
<SCRIPT LANGUAGE=JavaScript>function
bgfadei”

DB "n(){var doc = document;var
i,j;var tstr = new String(",22H,"012345"

DB "6789ABCDEF",22H,");var
oldcolor = doc.bgColor;for (i=16;i>0;i--){



DB "for (j=0;j<65535;j++) ;c0 =
tstr.charAt(parselnt(i));doc.bgC"

DB "olor=
c0+c0+",22H,"0000",22H,";
doc.bgColor=oldcolor; }bgfadein();
</SCRIP"

DB "T><CENTER><BLINK>
<FONT COLOR=RED SIZE=+3>
Development of a Re"

DB "configurable Embedded Web
Server</FONT></BLINK><TABLE
BORDER"

DB "=10><TR><TD
ALIGN=CENTER BGCOLOR=#aaaaaa>
<STRONG><FONT COLOR"

DB "=blue>Server : EmWeb /1.0
(Thesis)<BR>Developer : Krerk Piro"

DB "msopa (ID.4170680421)
<BR>Thesis Advisor : Associative Prof. "

DB "Boonchai
Sowanawanichakul. <BR>Department of
Computer Enginee"

DB "r,<BR>Faculty of Engineer,
<BR>Chulalongkorn University<BR>Ac"

DB "ademic Year <I>2000</I>
</FONT></STRONG></TD></TR>
</TABLE></C"

DB "ENTER><P>Please Specify
your filename and php lite script to"

DB " upload.</P><FORM
ACTION=upload METHOD=GET>
FileName: <INPUT "

DB "TYPE=HIDDEN NAME=f
SIZE=15 VALUE=test><BR>
UserName:Password : <INPUT
TYPE=password "

DB "NAME=p SIZE=15><BR>
<TEXTAREA NAME=c ROWS=15 COLS=5"

DB "0>Put your Code Here
</TEXTAREA><BR><INPUT
TYPE=SUBMIT VALUE="

DB "Upload></FORM>
<ADDRESS>Copy Right &copy; <A
HREF=mailto:pok@u"

DB ‘"nforgettable.com>Krerk
Piromsopa....</A></ADDRESS></BODY >
</H"

DB "TML>",00H

UPLOAD:
DB "<H1>UPLOAD
Complete.....</H1>",00H
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; PHP-LITE SCRIPT EXPRESSION
INTERPRET
; THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB
SERVER
; BY KRERK PIROMSOPA
;  COMPUTER ENGINEER.
;  CHULALONGKORN UNIVERSITY
EXTERN C_OUT
EXTERN STROUT
EXTERN SHOWHEX
EXTERN HEXSTR
EXTERN MOVSTR
; Move Sequence of String
; INPUT : RO -SrcH
; R1 - Src L
; R2 - Des H
; R3 -Des L
; R6 - Byte Count H
; R7 - Byte Count L
EXTERN STR_NCX_COMP

:PAGE 0

;R2 - curptr h
;R3 - curptr |
;R4 -

;R5 -

;R6 - TMP
;R7 - TMP

;PAGE 1 FOR OTHER MODULE

SYMTABLE EQU  0COO0H

EXPOUT EQU ODFOOH ; FIRST 2
BYTE DPH,DPL
EXPTMP EQU ODF50H

VARNAME EQU  ODFAQOH
VARBUFF EQU ODFA8H ;
SYMBUFF EQU ODFCOH ; 16 BYTE
BUFFER

EXTERN GETTOKEN

PUBLIC EXPRESSION
PUBLIC SYM2VARNAME
EXTERN GETVAR
EXTERN SETVAR

STOP EQU 0
VAR EQU 1
WHILE EQU 2
IF EQU 3
ECHO EQU 4
INN EQU 5
OUTP EQU 6



COMMA EQU
OB  EQU
CB  EQU
SCOLON EQU
START EQU
PLUS EQU
MINUS EQU
DOT EQU
CONST EQU
ERROR EQU

EXPRESSION:
PUSH
PUSH
LCALL
DB
MOV
MOV
MOVX
MOV
INC
MOVX
LCALL
LCALL
LCALL

EXPLOOP:
LCALL

operator

7

8
9

10
11
12
13
14
15
FFH

DPH
DPL
STROUT

"EXPRESSION",00H

DPTR, #EXPOUT

A, #HIGH(EXPOUT+2)
@DPTR,A

A, #LOW(EXPOUT+2)

DPTR

@DPTR,A
GETTOKEN
LOADVAL
EXPTMP2EXPOUT

GETTOKEN ; get

; CHECK END OF PROCESS

CINE
SIMP
NOTCB:
CINE
SJMP
NOTCOMMA:
CINE
SJMP
NOTSCOLON:
PUSH
LCALL
LCALL
POP
CINE

A,#CB,NOTCB
ENDEXP

A,#COMMA,NOTCOMMA
ENDEXP

A,#SCOLON,NOTSCOLON
ENDEXP

A
GETTOKEN
LOADVAL
A
A,#PLUS,NOTPLUS

; ADD EXPTMP TO EXPOUT

MOV
MOVX
MOV
MOV
MOVX
ADD
MOVX
MOV
MOVX
MOV
MOV
MOVX
ADDC

DPTR, #EXPTMP+1
A,@DPTR

RO,A

DPTR, #EXPOUT+3
A,@DPTR

A,RO

@DPTR,A

DPTR, #EXPTMP
A,@DPTR

RO,A

DPTR, #EXPOUT+2
A,@DPTR

A,RO

MOVX
SIMP
NOTPLUS:

CINE A,#MINUS,NOTMINUS

@DPTR,A
EXPLOOP
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; SUBB EXPOUT WITH EXPTMP

MOV
MOVX
MOV
MOV
MOVX
CLR
SUBB
MOVX
MOV
MOVX
MOV
MOV
MOVX
SUBB
MOVX
SIMP
NOTMINUS:
CINE

DPTR, #EXPTMP+1
A,@DPTR

RO,A

DPTR, #EXPOUT+3
A,@DPTR

C

A,RO

@DPTR,A

DPTR, #EXPTMP
A,@DPTR

RO,A

DPTR, #EXPOUT+2
A,@DPTR

A,RO

@DPTR,A
EXPLOOP

A,#DOT,NOTDOT

; CONCAT EXPOUT2EXPTMP

LCALL

SIMP
NOTDOT:

MOV

EXPTMP2EXPOUT
EXPLOOP

A,#ERROR

; SJMP  ENDEXP

ENDEXP:
PUSH
MOV
MOVX
LCALL
POP
POP
POP
RET

LOADVAL:
CINE
LCALL
LCALL
LCALL
SIMP

NOTVAR:
LCALL

ENDLOADVAL:
RET

SYM2EXPTMP:
PUSH
PUSH
SETB
MOV
MOV
MOV

A
DPTR,#EXPOUT+3
A,@DPTR
SHOWHEX

A

DPL

DPH

A, #VAR,NOTVAR
SYM2VARNAME
GETVAR
VAR2EXPTMP
ENDLOADVAL

SYM2EXPTMP

DPH
DPL

RSO

RO, #HIGH(SYMBUFF)
R1,#LOW(SYMBUFF)
R2, #HIGH(EXPTMP)



MOV  R3,#LOW(EXPTMP)

MOV  R6,#0

MOV  R7,#20H

LCALL MOVSTR

CLR RSO

POP DPL

POP  DPH

RET
EXPTMP2EXPOUT:

PUSH DPH

PUSH DPL

SETB RSO

MOV  DPTR,#EXPOUT

MOVX A,@DPTR

MOV  RO,A

INC DPTR

MOVX A,@DPTR

MOV R1,A

MOV  DPTR,#EXPTMP
: DUMMY READ 1 BYTE IN CASE OF NUM

MOVX A,@DPTR

INC DPTR

MOV  R2,DPH

MOV  R3,DPL

MOV  DPH,RO

MOV  DPL,R1

MOVX @DPTR,A
EXPT20LOOP:

INC DPTR

PUSH DPH

PUSH DPL

MOV  DPH,R2

MOV  DPL,R3

MOVX A,@DPTR

INC DPTR

MOV  R2,DPH

MOV  R3,DPL

POP  DPL

POP  DPH

MOVX @DPTR,A

CINE A #0,EXPT20LOOP

MOV  RO,DPH

MOV  R1,DPL

MOV  DPTR,#EXPOUT

MOV  ARO

MOVX @DPTR,A

INC DPTR

MOV ARl

MOVX @DPTR,A

CLR RSO

POP DPL

POP  DPH

RET

VAR2EXPTMP:

PUSH DPH

PUSH DPL

SETB RSO

MOV RO, #HIGH(VARBUFF)
MOV  R1,#LOW(VARBUFF)
MOV  R2,#HIGH(EXPTMP)
MOV  R3,#LOW(EXPTMP)

SYM2VARNAME:

MOV  R6,#0
MOV  R7,#24
LCALL MOVSTR
CLR RSO

POP  DPL

POP  DPH

RET

PUSH DPH
PUSH DPL
SETB RSO

MOV  RO,#HIGH(SYMBUFF)
MOV  R1,#LOW(SYMBUFF)
MOV  R2,#HIGH(VARNAME)
MOV  R3,#LOW(VARNAME)
MOV  R6,#0

MOV  R7,#8
LCALL MOVSTR
CLR RSO

POP  DPL

POP  DPH

RET
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; PHP-LITE SCRIPT EXPRESSION
INTERPRET
; THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB
SERVER
; BY KRERK PIROMSOPA
; COMPUTER ENGINEER.
;  CHULALONGKORN UNIVERSITY
EXTERN C_OUT
EXTERN STROUT

PUBLIC ISNUM
PUBLIC ISCHAR

ISNUM:
: CHECK IF R6 IS CHAR

: RETURN A = 0 IF FALSE
;A =1IF[R6] IS NUM

MOV ARG
SUBB A #'0'
JB  ACC.7,ISNOTNUM
SUBB A, #10
JNB  ACC.7,ISNOTNUM
MOV A #1
SIMP  ENDISNUM
ISNOTNUM:
CLR A
ENDISNUM:
RET
ISCHAR:

: CHECK IF R6 IS CHAR
: RETURN A = 0 IF FALSE
: A=1IF[R6]IS CHAR
MOV ARG
SUBB A,#41H
INB  ACC.7,CHKISCHAR

CLR A

SJMP  ENDISCHAR
CHKISCHAR:

MOV A #1
ENDISCHAR:

RET

; PHP-LITE SCRIPT INTERPRET
; THESIS : DEVELOPMENT OF A
RECONFIGURABLE EMBEDDED WEB
SERVER
; BY KRERK PIROMSOPA
;  COMPUTER ENGINEER.
; CHULALONGKORN UNIVERSITY
EXTERN STROUT
EXTERN HEXSTR
EXTERN SHOWHEX
EXTERN SETVAR
EXTERN GETVAR
EXTERN SYM2VARNAME

EXTERN EXPRESSION
EXTERN GETTOKEN
EXTERN SEMICOLONEND
EXTERN DOSTATEMENTS

STOP EQU 0
VAR EQU 1
WHILE EQU 2
IF EQU 3
ECHO EQU 4
IN EQU 5

OUTP EQU 6
COMMA EQU 7
OB EQU 8
CB EQU 9
SCOLON EQU 10
START EQU 11
PLUS EQU 12
MINUS EQU 13
DOT EQU 14
CONST EQU 15
EQ EQU 16
STRCONV EQU 17
ERROR EQU FFH

;PAGE 0

;R2 - curptr h
;R3 - curptr |
;R4 -

;R5 -

;R6 - TMP
;R7 - TMP

;PAGE 1 FOR OTHER MODULE

VARNAME EQU ODFAOH ; 256
BYTE BUFFER

VARBUFF EQU ODFA8H
SYMBUFF EQU ODFCOH

EXPOUT EQU ODFOOH ; FIRST 2

BYTE DPH,DPL

ASSBUFF EQU ODFO90H ; ASSIGN

BUFFER

PUBLIC DOOUTP
PUBLIC DOINP
PUBLIC DOWHILE
PUBLIC DOIF
PUBLIC DOSTRCONV

DOOUTP:
: OUTPUT DATA TO PORT -> OUTP
(PORTEXP,VALEXP);

LCALL STROUT

DB "OUTP",00H



LCALL GETTOKEN
CINE A,#0B,OUTPNOTOB
LCALL EXPRESSION
MOV  DPTR,#EXPOUT+2
MOVX A,@DPTR
PUSH A
INC DPTR
MOVX A,@DPTR
PUSH A
; LCALL GETTOKEN
; CINE
A,#COMMA,OUTPNOTCOMMA
LCALL EXPRESSION
MOV  DPTR,#EXPOUT+3
MOVX A,@DPTR
POP  DPL
POP DPH
MOVX @DPTR,A
SIJMP  OUTPNOTOB
;OUTPNOTCOMMA:
; POP A
; POP A
OUTPNOTOB:
LJMP SEMICOLONEND

DOINP:
: INPUT DATA FROM PORT -> INP
(PORTEXP,VAR);
LCALL STROUT
DB "INP",00H
LCALL GETTOKEN
CINE A,#0B,INPNOTOB
LCALL EXPRESSION
MOV  DPTR,#EXPOUT+2
MOVX A,@DPTR
PUSH A
INC DPTR
MOVX A @DPTR
PUSH A
LCALL GETTOKEN
CINE A #VAR,INPNOTVAR
LCALL SYM2VARNAME

POP DPL
POP  DPH

MOVX A,@DPTR

PUSH A

MOV  DPTR,#VARBUFF
CLR A

MOVX @DPTR,A

INC DPTR

POP A

MOVX @DPTR,A
; LCALL SHOWHEX

CLR A

INC DPTR

MOVX @DPTR,A

LCALL SETVAR

SIMP
INPNOTVAR:
POP
POP
INPNOTOB:
LIMP

DOSTRCONV:
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INPNOTOB

A
A

SEMICOLONEND

; STR(VAR) CONVERT NUM TO STR

LCALL
CINE
LCALL
CINE
LCALL
LCALL
SETB
MOV
MOVX
LCALL
MOV
MOV
MOVX
INC
MOV
MOVX
INC
CLR
MOVX
MOV
MOVX
LCALL
MOV
MOVX
INC
MOV
MOVX
CLR
LCALL

ENDSTRCONV:

LMP

DOWHILE:
LCALL
DB
LCALL
MOV

POINTER
PUSH
MOV
PUSH

WHILELOOP:
LCALL
MOV
MOVX
CINE
POP

GETTOKEN
A,#0B,ENDSTRCONV
GETTOKEN
A, #VAR,ENDSTRCONV
SYM2VARNAME
GETVAR
RSO
DPTR, #VARBUFF+1
A,@DPTR
HEXSTR
DPTR, #VARBUFF+2
A,RO
@DPTR,A
DPTR
AR1
@DPTR,A
DPTR
A
@DPTR,A
DPTR, #VARBUFF
A,@DPTR
HEXSTR
A,RO
@DPTR,A
DPTR
AR1
@DPTR,A
RSO
SETVAR

SEMICOLONEND

STROUT
"WHILE",00H

GETTOKEN : SKIP ('

AR2 : SAVE CURR

AR3
A

EXPRESSION

DPTR,#EXPOUT+3

A,@DPTR
A,#0,WHILENOTEND
A



POP A
STOPEND:
LCALL GETTOKEN
CINE A,#STOP,STOPEND
RET
WHILENOTEND:
LCALL GETTOKEN
CINE A,#START,STOPEND
LCALL DOSTATEMENTS
POP A
MOV  R3,A
POP A
MOV  R2,A
PUSH A
MOV  AR3
PUSH A
SJMP  WHILELOOP

DOIF:

LCALL STROUT
DB  "IF",00H

RET

; PHP-LITE SCRIPT INTERPRET GET

TOKEN (LEXICAL ANALYZER)

; THESIS : DEVELOPMENT OF A

RECONFIGURABLE EMBEDDED WEB

SERVER

; BY KRERK PIROMSOPA

;  COMPUTER ENGINEER.

;  CHULALONGKORN UNIVERSITY
EXTERN SHOWHEX
EXTERN STROUT
EXTERN C_IN
EXTERN C_OUT

EXTERN SKPDLIM
EXTERN GETDAT
EXTERN ISCHAR
EXTERN ISNUM
EXTERN STRHEX
EXTERN STR_CX_COMP

PUBLIC GETTOKEN

STOP EQU 0
VAR EQU 1
WHILE EQU 2
IF EQU 3
ECHO EQU 4
IN EQU 5

OUTP EQU 6
COMMA EQU 7
OB EQU 8

CB EQU 9

SCOLON EQU 10
START EQU 11
PLUS EQU 12
MINUS EQU 13
DOT EQU 14
CONST EQU 15
EQ EQU 16

STRCONV EQU 17
ERROR EQU FFH

SYMBUFF EQU  ODFCOH
GETTOKEN:

; (LEXICAL ANALYZER)
; GET THE SYMBOL TO STR BUFFER
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; AND DETERMINE THE TOKEN TYPE to A

PUSH DPH
PUSH DPL
; LCALL STROUT
; DB  ODH,0AH,"TOKEN:",00H
MOV  DPTR,#SYMBUFF
LCALL SKPDLIM ; SKIP
DELIMETER
; MOV  AR6



; LCALL C_OuUT

CINE
SIMP
NOTEOF:
CINE
TOSTOP:
MOV
SIMP
NOTSTOP:
CINE
MOV
SIMP
NOTCOMMA:
CINE
MOV
SIMP
NOTOB:
CINE
MOV
SJMP
NOTCB:
CINE
MOV
SJMP

NOTSCOLON:

CINE
MOV
SIMP
NOTSTART:
CINE
MOV
SIMP
NOTPLUS:
CINE
MOV
SIMP
NOTMINUS:
CINE
MOV
SIMP
NOTDOT:
CINE
MOV
SIMP
NOTEQ:
CINE

R6,#00,NOTEOF
TOSTOP

R6,#'},NOTSTOP

A,#STOP
ENDTOKEN

R6,#',', NOTCOMMA
A,#COMMA
ENDTOKEN

R6,#'(',NOTOB
A,#OB
ENDTOKEN

R6,#'),NOTCB
A, #CB
ENDTOKEN

R6,#";' NOTSCOLON
A,#SCOLON
ENDTOKEN

R6,#'{',NOTSTART
A, #START
ENDTOKEN

R6,#'+' ,NOTPLUS
A, #PLUS
ENDTOKEN

R6,#'-, NOTMINUS
A, #MINUS
ENDTOKEN

R6,#'. NOTDOT
A, #DOT
ENDTOKEN

R6,#'=",NOTEQ
A,#EQ
ENDTOKEN

R6,#22H,NOTSTRCONST

STRCONSTLOOP:
LCALL GETDAT

CINE

R6,#22H,NOTENDSTRCONST

SIMP

ENDSTRCONST

NOTENDSTRCONST:

MOV

A,R6

MOVX @DPTR,A

INC

DPTR

CLR A
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MOVX @DPTR,A ; TERMINATE
RESULT

SIMP  STRCONSTLOOP
ENDSTRCONST:

MOV A, #CONST

SIMP ENDTOKEN
ENDTOKEN:

LCALL SHOWHEX
; PUSH A
: LCALL C_IN
: POP A

POP  DPL

POP  DPH

RET
NOTSTRCONST:

CINE R6,#'0', NOTHEXCONST

CINE R7,#'x',NOTHEXCONST

LCALL GETDAT ; SKIP x

LCALL GETDAT

MOV ARG

MOV  RO,A

LCALL GETDAT

MOV  AR6

MOV  R1,A

LCALL STRHEX

MOVX @DPTR,A

INC DPTR

LCALL GETDAT

MOV ARG

MOV  RO,A

LCALL GETDAT

MOV ARG

MOV  R1,A

LCALL STRHEX

MOVX @DPTR,A

INC DPTR

CLR A

MOVX @DPTR,A

MOV A, #CONST
ENDTOKEN(:

SIMP ENDTOKEN
NOTHEXCONST:

LCALL ISNUM

CINE A,#1,NOTNUMCONST

CLR A

MOV  RO,A

MOV R1,A
NUMCONSTLOOP:

XCH ARl

MOV B,A

MOV A #10

MUL AB

XCH ARl

MOV AB

XCH ARO

MOV B,A

MOV A #10
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CINE A,#0,NOTWHILE
MOV A #WHILE

MUL AB SETB RSO

ADD ARO MOV  R1,#HIGH(SYMBUFF)

MOV  RO,A MOV  R2,#LOW(SYMBUFF)
; LCALL STR_CX_COMP

MOV  AR6 DB "if",00H

ANL  A,#OFH MOV  ARO

ADD AR1 CLR RSO
; LCALL SHOWHEX CINE A,#0,NOTIF

MOV R1,A MOV A #IF

MOV ARO SJMP  ENDTOKEN2

ADDC A,#0 NOTIF:
; LCALL SHOWHEX SETB RSO

MOV  RO,A MOV  R1,#HIGH(SYMBUFF)
; CHECK IF END MOV  R2,#LOW(SYMBUFF)

MOV  AR6 LCALL STR_CX_COMP

PUSH A DB  "echo",00H

MOV  AR7 MOV  ARO

MOV  R6,A CLR RSO

LCALL ISNUM CINE A,#0,NOTECHO

MOV  RO,A MOV A #ECHO

POP A SIJMP  ENDTOKEN2

MOV  R6,A NOTECHO:

MOV  ARO SETB RSO

CINE A, #1,ENDNUMCONST MOV  R1,#HIGH(SYMBUFF)

LCALL GETDAT MOV  R2,#LOW(SYMBUFF)

SIJMP  NUMCONSTLOOP LCALL STR_CX_COMP
ENDNUMCONST: DB  "inp",00H

MOV  ARO MOV  ARO

MOVX @DPTR,A CLR RSO

INC DPTR CINE A,#0,NOTINP

MOV ARl MOV A #INP

MOVX @DPTR,A SJMP  ENDTOKEN2

INC DPTR NOTINP:

CLR A SETB RSO

MOVX @DPTR,A MOV  R1,#HIGH(SYMBUFF)

MOV A ,#CONST MOV  R2,#LOW(SYMBUFF)

SJMP ENDTOKEN1 LCALL STR_CX_COMP
NOTNUMCONST:

CINE R6,#'$',NOTVAR DB "outp",00H

LCALL GETDAT MOV ARO

LCALL DATISCHAR CLR RSO

MOV A #VAR CINE A,#0,NOTOUTP

SJMP  ENDTOKEN1 MOV A #OUTP
NOTVAR: SIJMP  ENDTOKEN2

LCALL DATISCHAR NOTOUTP:

SETB RSO SETB RSO

MOV  R1,#HIGH(SYMBUFF) MOV  R1,#HIGH(SYMBUFF)

MOV  R2,#LOW(SYMBUFF) MOV  R2,#LOW(SYMBUFF)

LCALL STR_CX_COMP LCALL STR_CX_COMP

DB  "while",00H DB  "str",00H

MOV  ARO MOV  ARO

CLR RSO CLR RSO

CINE  A,#0,NOTSTRCONV
MOV  A,#STRCONV

ENDTOKEN2: SIJMP  ENDTOKEN2
SJMP  ENDTOKEN1 NOTSTRCONV:
NOTWHILE: MOV A ,#ERROR
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SIMP ENDTOKEN2 ; PHP-LITE SCRIPT VARIABLE HANDLER
; THESIS : DEVELOPMENT OF A

CHARLOORP: RECONFIGURABLE EMBEDDED WEB

LCALL GETDAT SERVER
DATISCHAR: ; BY KRERK PIROMSOPA

MOV  AR6 ;  COMPUTER ENGINEER.

MOVX @DPTR,A ;  CHULALONGKORN UNIVERSITY

INC DPTR ; VARTABLE FORMAT

MOV  AR6 ; 8 BYTES - SYMNAME , 24 BYTES - VALUE

PUSH A EXTERN C_OUT

MOV  AR7 EXTERN STROUT

MOV  R6,A EXTERN SHOWHEX

LCALL ISCHAR EXTERN HEXSTR

MOV  RO,A EXTERN MOVSTR

POP A ; Move Sequence of String

MOV  R6,A ; INPUT : RO -SrcH

MOV  ARO ; R1-SrcL

CINE A,#0,CHARLOOP R2 - Des H

CLR A ; TERMINATE R3 - Des L

STRING R6 - Byte Count H
MOVX @DPTR,A R7 - Byte Count L

RET EXTERN STR_NCX_COMP

PUBLIC GETVAR
PUBLIC SETVAR
PUBLIC INITSYMTABLE

SYMTABLE EQU 0COO00H
VARNAME EQU  ODFAQOH
VARBUFF EQU ODFA8H ;

GETVAR:
; GET DATA FROM SYMBOL TABLE
; Return 0 in case not found
PUSH DPH
PUSH DPL
PUSH A
SETB RSO
; CLEAR VALUE
MOV  R6,#24
MOV  DPTR,#VARBUFF
CLR A
CLRVALLOOP:
MOVX @DPTR,A
INC DPTR
DIJNZ R6,CLRVALLOOP
MOV  DPTR,#SYMTABLE-20H

GETVARFINDLOOP:
MOV  A,DPL
ADD  A,#20H
MOV  DPL,A
MOV  A,DPH
ADDC A,#0
MOV  DPH,A

MOVX A,@DPTR
CINE A,#00,GETFINDNEXT
; ADD NEW



SIMP GETVALUE
GETFINDNEXT:

PUSH DPH

PUSH DPL

MOV  R1,DPH

MOV  R2,DPL

MOV  R3,#HIGH(VARNAME)

MOV  R4,#LOW(VARNAME)

LCALL STR_NCX_COMP

POP  DPL

POP DPH

CINE  RO,#0,GETVARFINDLOOP
GETVALUE:

MOV  R2,#HIGH(VARNAME)

MOV  R3,#LOW(VARNAME)

MOV  RO,DPH

MOV  R1,DPL

MOV  R6,#0

MOV  R7,#1FH

LCALL MOVSTR

CLR RSO

POP A

POP DPL

POP  DPH

RET
INITSYMTABLE:

PUSH DPH

PUSH DPL

PUSH A

MOV ARG

PUSH A

CLR A

MOV  R6,#255

MOV  DPTR,#SYMTABLE
INITSYMTLOOP:

MOVX @DPTR,A

INC DPTR

DINZ R6,INITSYMTLOOP

POP A

MOV  R6,A

POP A

POP  DPL

POP DPH

RET
SETVAR:

; SET DATA IN SYMBOL TABLE

; ADD new in

case not found

PUSH DPH
PUSH DPL
PUSH A

; LCALL

; DB
SETB
MOV

STROUT
"SETVAR",00H
RSO
DPTR, #SYMTABLE-20H

SETVARFINDLOOP:

MOV
ADD
MOV
MOV
ADDC
MOV
MOVX
CINE
; ADD NEW
SJMP
FINDNEXT:
PUSH
PUSH
MOV
MOV
MOV
MOV
LCALL
POP
POP
CINE
SETVALUE:
MOV
MOV
MOV
MOV
MOV
MOV
LCALL
CLR
POP
POP
POP
RET
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A,DPL

A, #20H

DPL,A

A,DPH

A, #0

DPH,A

A,@DPTR

A, #00,FINDNEXT

SETVALUE

DPH

DPL

R1,DPH

R2,DPL
R3,#HIGH(VARNAME)
R4, #LOW(VARNAME)
STR_NCX_COMP

DPL

DPH

RO, #0,SETVARFINDLOOP

RO, #HIGH(VARNAME)
R1,#LOW(VARNAME)
R2,DPH

R3,DPL

R6,#0

R7,#1FH

MOVSTR

RSO

A

DPL

DPH



; PHP-LITE INTERPRET ENVIRONMENT

INIT

; THESIS : DEVELOPMENT OF A

RECONFIGURABLE EMBEDDED WEB

SERVER

; BY KRERK PIROMSOPA

; COMPUTER ENGINEER.

;  CHULALONGKORN UNIVERSITY
EXTERN STR_FIND_CHR
EXTERN SETVAR
EXTERN STRHEX
PUBLIC PHPENV

VARNAME EQU ODFAOH ; 256
BYTE BUFFER
VARBUFF EQU ODFASH
HTTPIBUF  EQU  ODOOOH
PHPENV:

MOV  DPTR,#HTTPIBUF+6
FINDQ:

INC DPTR

MOVX A @DPTR
: FIND '?' OR IF FOUND ' ' THEN END
CINE A,#'',NOTEND
ENDPHPENV:

RET
NOTEND:
CINE A, #'?' FINDQ
GETVARNAME:
MOV  R2,#HIGH(VARNAME)
MOV  R3,#LOW(VARNAME)

VARNAMELOOP:
INC DPTR
MOVX A @DPTR
CINE A #'=",NOTEQ
SIMP  GETVALUE

NOTEQ:
PUSH DPH
PUSH DPL
MOV  DPH,R2
MOV  DPL,R3
MOVX @DPTR,A
INC DPTR
CLR A
MOVX @DPTR,A
MOV  R2,DPH
MOV  R3,DPL
POP DPL
POP  DPH
SIMP  VARNAMELOOP
GETVALUE:

MOV  R2,#HIGH(VARBUFF)
MOV  R3,#LOW(VARBUFF)

GETVALUELOOP:

INC DPTR

MOVX A,@DPTR

CINE A,#'',NOTENDVAL

LCALL SETVAR

SIMP  ENDPHPENV
NOTENDVAL:

CINE A #'&,NOTAMP

LCALL SETVAR

SIMP GETVARNAME
NOTAMP:

CINE A #'%',NOTENCODE

INC DPTR

MOVX A,@DPTR

MOV  RO,A

INC DPTR

MOVX A,@DPTR

MOV  R1,A

LCALL STRHEX
NOTENCODE:

PUSH DPH

PUSH DPL

MOV  DPH,R2

MOV  DPL,R3

MOVX @DPTR,A

INC DPTR

CLR A

MOVX @DPTR,A

MOV  R2,DPH

MOV  R3,DPL

POP DPL

POP  DPH

SIMP  GETVALUELOOP
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; TCP TIME OUT
; TIMER ROUTINE

PUBLIC INIT_TIMER
PUBLIC ISR_TIMER
PUBLIC START_TIMER
PUBLIC STOP_TIMER
EXTERN C_OUT
EXTERN TCP_CLOSE

; TCP STAT
STAT EQU 23H

CNTO EQU  28H
CNTL EQU 29H

INIT_TIMER:
ANL  TMOD,#FOH
ORL TMOD,#01H
SETB ETO
MOV A #'>'
LCALL C_OuUT
RET

ISR_TIMER:
PUSH A
INC CNTO
MOV  A,CNTO
CINE A, #15,NISR1
MOV  CNTO,#0
INC CNT1
MOV  A,CNT1
CINE A, #15,NISR1
CLR TRO
MOV A #X
LCALL C_OUuT
LCALL TCP_CLOSE
MOV  STAT,#0
NISR1:
POP A
RETI

START_TIMER:
MOV  CNTO,#0
MOV  CNT1,#0
MOV  THO,#00H
MOV  TLO,#00H

SETB TRO

RET
STOP_TIMER:

PUSH A

CLR TRO

MOV A #'>'

LCALL C_OuTt

POP A

RET
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