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Log AAx5 7 °2E Bus topology, CSMA /
CD base band protocol, 1Mbps9 AF S£X
E 731, Coaxial cableo] v} Twisted pair A&
Ag5hed 256702 Stationzk 64K 8] usersE
addressing 7t538h=, =& IBM PC2l 33k4
o] ¢} Computer&% Supportdtr},

o] Networkdl] A& ¥E 2 Server® 473}
=) ¢t3 = A= Personal Computer (PC) 7}
NMS (Nework Management Station) 2 52t
H(zd 1).

Nms || Shared | | U ]| User User
Device Station Statiok Station
Sha‘red | Shared User'
Device Device Station
T2l 1. EENET2| Configuration,

28 19 7 node & Statione IBM PC 9]
= 7Zb2-e EENET Network Interface Board
2 o] 838 Networks &= o] glel. Stat-
iond install® S/Wdll =gl NMS2} User
station®. & T2= 1= NMSE & Networkiol
shvbal 9low s

NMS+ EENETS®] #db& ¢l =elel ofefr}
=] Service s A -E3dt7] 218ted Network Aol
&2 8=

(1) Network 2] %3t 2% table®] =z
EIS

(2) User station® 2582 Command requ-
esto] & Service

(3) Electronic mail®] Service % Mail box¢]
Rinal

(4) NetworkA}re] abel 4|7k #x] e
o} 2 J5E Tyl

User station® Networks ©]£3lE Station
22 553x Shared device (Hard disk,
Printer )& 7} 4 9o = 34 Shared
device® 5 &3 Network4 2| usergldd
T L device® o] &% 4 Urh
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2. hardware
E:NET NIB (Network Interface Board)
+ IBM PCE Networks} #4717 9|5k
7 Stationo] 25 2%m glojop @eh. o
Boarde 7]& &<l Network Control BoardZ,
Z8 7152 Host(IBM PC)2l2] Interface,
CSMA/CD control, Serial interface 5-o}c}.
E Station9} Physical address+ Board Aol
4215 IA (Individual Address) setup-¥ DIP
switch® Z A==, Transmission media®] 4l
2% Board4 9 jumper® A¥ 4 gl

3. Software ;

Networkst o 2 % Statione]; Network-® o]
£3}7] Y4+ EENET S/W7F . g3}tc) o]
S/We 2A vpg3t 2 A7z S gleh

~EENET Network Command Program

—EENET Network Service Manager

—EENET Device Driver

o] % Network Command Program& =z
Network command£-2 3477 $3 Pro-
gram® & 7+ Commandete}l MS -DOS e o &l

exteranl® implement| of gle}b. Network com-

mandoll & manager®l A}8-& 4 9= Manager
command$}t Networkare] 7} 488 4+ 9
+ User command7} 9th.

Network Service Manager+ NMS7} 7%
Service® ALE 4 YEE & Programol™,
Device Drivert NIBE #lojsti 7] EAql
transmit / receive 7153 Shared deviceol] tf
gt Service® AFék+= Programe]t}.

Network% supportdl+ Software® IS0
(International Standard Organization) 2] OSI
(Open System Interconnection) 3% X W] 7
layor& &R el B3 o}E LANER 4
xE Beb(E1).

el MS -DOSWal 4 Network Support -
Programs®} $12+= (29 2)¢t 2l

EENET. SYS+ Network Interface Board
IBVDOS. COM #}ololl &3} Software inter-
face§-¥-2 2 DOSe}e] 472 Config. sys file
S E8f o]Folxlw, EENETe] oddsl =&
Sta#tion%% BEE= 4] System disketteol] o] File
o 73 glejof gl o] Fileo| b2 EENET
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7 Applications ssword entry, virtual disks, print spooler, print formatting, ,, file transfer,
disk backup file transfer 3270emulation electronic mail lcommand processors
P tati X Net
6 Presentation Constellation PLAN4000 3COM erox Network EENET
5 Session Systems Courier devi
4 Transport . Xerox Network Xerox Network |Xerox Network e?/lce
Omninet driver
3 Network Systems Systems Systems
M |
2 Data link otorota EENET
ADLC(CSMA/CA)
Network
RS -422A ARCnet Ethernet Ethernet
Interface
1 Physical twisted - pair
Board
cable
{IBM PC A)
M Device Driver
[ !
Network COMMAND, COM IBM PCel} 4] #l&8ld] HLEo] o 2
Commands l Fu71718¢ Belsts =2aw 2zl EDevice
i ] - Z5+E] o] &
IBMDOS. COM Drivergt 3rr}. MS-DOSel] T3 = o] M‘f
Default Device Driversoll = Console3}2] 9}3
I # . Printerol ] 8, 2F2432 (RS-232C%),
EENET. SYS IBMBIO. SYS Real time clock, Disk#}e] &5 #HL sl ¢
} g 57071 B% F8=5e] ek Userst MES
R O M BIOS Device Driver& Systemol] F71%¥ 5 9
| 71& Device Driver?] 7]%o] nl&Eslx] Z3ld
EENET | [ [ M2 Device Driver@ 2|ZE 5 glu}, o]
Board PRN|DISK COMfCRTCLOCK A 2 24 = Device Driver=CONFIG.SYS
fileo] H-Ful slw 7| & Ajadd] 2LEH0 2
T A A=A Fof glr},
Network Communication -
o (IBM PC B) 1. 7=
Device Driver+ device s A¢}d}7] ¢3 =
CENET 229 F3 Device Driver& Fe|shevl 4
Board 8% ARE 23 9+ Device header® T4
Asof et (la‘ 3) MS-DOSelA cf&
* PRN : Printer Deviceoll = 2 1= Holl gt 332 Aolol] v}
« DISK : Floppy Disk & Hard Disk a]_ b]ock?_si }_ haracterﬁéﬁ_i 2=} zi;z}‘
¢ COM: Asynchronous Communication _ B
« CLOCK : Clock device = DlSkg}- ] ﬁ‘l- ﬂioﬂ O‘}Ld Z[)]’GH ZJ. oo}:gl Data
& read/write® % 23 Random access7} 7}
Zigl 2. EENET Supp0ft Program@| 2|X| %538t Device® wale], Fxl 3 o 3t byte
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# read/writedtE Device® 2% Random ac-
cessE & 9 gl& Device® w3t} EENET.
SYS+

lock® Device Drivero]tk,

2 Pointer to
words next device header
1 Attribute
) word
Fixed | Device 1 Pointer 1o
Length | Header | word device strategy
1 Pointer to
word device interrupt
8 Name / Unit
bytes field
Variable ! Device
Length  Driver
Program
T8 3. Device driver2] =

2. Device Header

1) link A2

MS-DOSe} A A}-83l+= Device Driver 52
gAY linkE A= g3, olF 9% AE
7} Device Header$] 4A-F 2 words (segment--
offset) ol 9le}t. Users} M2 F7138FE Device
ol 7% ¢ fieldell = 2704 FFFFH(—1) ¥
g}

2) 44 (Attribute)

Device 5%, 1/0 control 7}5 F%, Device
ol 4 #&3s}t+ Disk7} IBMES formatqlr} of
WU7HE setdhE 1 word fieldo]v},

3) Entry pointer

£A4 tlgol& 2712 Entry pointer& e}
W+ address (segment-offest) 7} Eof ¢lrt
shub= Strategy pointero|i v}& dfubE In-
terrupt pointergldl] ¢} pointer&-& MS-DOS
2A o A 2l & &5 (call) 5lo] 1I/0 requestr}t
o] &2},

4) Device®d &2 Unit

g2 Devicedol] wel & & st AdEle
dl, character® ¢l 7-%¥ devicew o] Eo] 7}
L block® o] & Device Driver”} support s+
device 7} & wla byted] Hof7kc},

EENET Device Driver® headert X 2%}
zhel},

L=
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H 2. Device Header

DD} -1, —1 Next Device Driver
DW.{ 2000H Non-IBM Format
DW | STRATEGY | Strategy Pointer
DW | DRV-INT
DB | 4

Interrupt Pointer
Number of Unit

3. Device Driver Program

Device Headerol] ¢]oj4 @3 Program=})
ol & 2+ I/0 requsetAlo] I8 = sl
mand packets I/0 request command¥°] &
SIS

1) Command packet

Com-

Command packet-2 Command®| &F2} Co-
mmand packet®] #o] T2 ARE 7ta UA
gl Zo]al “Request header” %2} command
whel 7bH ol parameter AEH2 F gdo
o] 2lcl #3-& INPUT OUTPUT command

2] cornmand packet ¢] Ef.

¥ 3 Command packet2] 2!z

1byte Record length

1byte Unit code

Request header

1byte Command code
(13bytes)
, 1word Status
8bytes | Reserved area

1byte Media descriptor from DPB

Parameters 2words | Transfer address
(variable) lword | Byte/sector count
lword Starting sector number

2) 1/0 Request commands

Device Driverdll 4 A zl& + 2+ comma-
nd+ 137F2l 2 Request headerW 2l Command
code fieldoll E¢7F= 1 byte codeolvH(E 4).
EENET#| Device Driverl 4+ ¢]% % INIT,
MEDIA CHECK, BUILD BPB, INPUT, QU-
TPUT, OUTPUT & VERIFY, 6 712 comm-
ands®b ARESEI ¢leh

INITo| A+ Network controller 3] 82588 2
%7)3} (CONFIGURE, IA-SETUP, MG-SET-
UP, Software reset &), DMA controllersl
8237A- 59| 715l FRZE2I level oA
82588 commandE% A TEstE o 4k&s

¥ Sdftware interrupt vector address?| set-



up ¥ Command packet 2] Unit-ﬁ‘i BPB Array
pointer, Break address®l Status
Done bit set-& #3tc}

MEDIA CHECK command+ disk®] media
w7 o5 Z4bsle o2 EENET. SYSoe
A+ Command packet?] Return information
byte® 022 e}

word 9]

H 4 1/0 Request Commands

' Command | Device
Code: ‘ JaType
0 INIT
1 MEDIA CHECK Block
2 BUILD BPB Block
3 TOCTL input (only called if IOCTL bit is 1)
4 INPUT (read)
5 NON-DESTRUCTIVE INPUT NO WAIT Character
6 INPUT STATUS Character
7 INPUT FLUSH Character
8 OUTPUT (write)
9 QUTPUT (write) with verify
A OUTPUT STATUS Character
B OUTRUT FLUSH Character
C JOCTL. output {only called if IOCTL bit is 1)

2.2l BUILD BPB commandt non-IBM
format® 2 % Device Driverdl 7Z-% 7 Disk
9 typed] =& BIOS Parameter block$ #t
A8tiL 7L BPB 4| pointer & Command packet
W el pointer to BPB tableol setdr ¥ Media
descriptor bytedl FDHE ¥ Status word
¢] done bit¥ setgteh

e Al commandel INPUT, OUTPUT, OU-
TPUT & VERIFY+ Network42] Station
72l & frame® data® F31 uHg = A}EE)
+ commandEolvh (¥ 4, 5)

INPUT commandt ¢} 2=} 8= Station &
2 Input request® M UlE L Stationoff A b
2 &% frame %ol 4 Data HEu+& A=
buffere| #&Agtel, OUTPUT & OUTPUT
VERIFY command+ Diskell write® Data®
Z3%F8 Output request frame® write 3+8 &
Stationol} E Wi, Z ZA3tE who} Status wo-

rdE setdrrl

(- START )

wanted frame
received ?

< RETURN )

frame receive flow

T1Elg

START

retry_cnt={
issue transmit

command to 82588

Yes
No.

increment
retry, cnt

Acknowledge
frame revd ?

retry_cnt=
max_retry_cnt ?

issue retransmit

commard to 82588

L1

L

set error
[
RETURN
1815 Transmit frame flow
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4. Frame® T4 % &5

1) Frame? T4

EENETel AF£-%+ framed T4-L Ether-
net frame¥ Fel7t 5 Ushl Network 4H¢]
trafficE Fol7l 2l35be] 825880 A A F% +
o= Wl el A 7h5EtE frame lengths &
929, 3 bytes®| Type Field®  4h&3}4
frame® 474 % FHE TEsI9ct EENET
frame® TA-L olais} o},

Preamble| Destination | Source | Information CRC

Address Address Field Field

{8bytes) (9bytes) (2bytes) (4bytes)
112l 6. EENET frame2| A

o] 7] 4 Information Fieldt & 3 —bytes

| Type Field?t 7F#ige] Data Field® %
Erl Type Fieldt framed %5 #AAH
9 Data Field® framed £%o] olg}l 8
T 5= Data®® T A=l Data Field®] #ol
ol 520-byteso] =,
Input/Outpute] sector wHe]E
off s} &8l 512-bytes?} sector
Y 7le} Informationd H3¥ 8-bytes® E3F
Zlolel weld 512-bytesE dE Data®-2 o
2] 708 Framel & vi¥lolx =Esic)

2) Frame$?| &%

EENETH A A&5+& framee 1 47|
wel ZA chgal e 3FHFE FERCC

—CLASS 00: NMS<2} User Station A}o]

ol A A}2E = frame.

o] 72 Device Driver
Helg|lg

B fr

address

o

—CLASS 01 : User Station® AFo]olj A 2}
== frame.
—CLASS 10 : Communication Control2 $|

shed AHE-E = frame.

A714 Awla B5F2  frame2 Network
Commands®] request/reply £ o2 <&
Fulal BF2 frame-® F2 Device Driver&
L2 ARgEE AdH $F9 frame B
frameo] AFeiu} Stationoll 4 Aju] 2 wigki==z|
grolshe o Ab&sich

olo} L frame®| TH& ozl L4 /H X

ulo} Zro] Type Fieldell =hzl &l =z =,

HEutel frame®| Ao web AlE=c}
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7 6 5 4 3 2 1 0

CLASS | BUSY ] ] reserved I

Q/Y | CMD | EXT

reserved | EOM | FR-NO
1817, Type fielde| F4d

%2 Lol 4 Eojzl Type Field® # H-&

of dlgk WEL ke

10 :

CLASS=00:
01:
BUSY=0
1
Q/Y =0
: 1
CMD+EXT
EOM =0
1
FR-NO

11

. Data is continued to

z zhel

Frame used between NMS
and User Station (Command
Request and Reply).
Frame used between User
Stations (Device Driver and
WRITE Message).

Frame used for Communica-
tion Control.

Not used.

: Acknowledgement(valid when

CLASS=10).

> System-Rx-Buffer is full(").
. Request,

. Reply.

: Command and detail,

! Data is ended to this frame.

next

frame,

- Number of frame minus 1.

IV: Network Commands

thef] 4]

. Command+&
o] g3l Rk whelq dEs s
2451-‘5] FA] 8 =

o] 88 & ul+ 84 Network
frame?®|

=& 2hlsks] 9

&l 3+4F Control procedure®] =& confirmo]

3 He),

o 7] A

At

User command®} Manager command
2 FEsted 7 command®] formata}

Rbeks

1. User commands

E & User command®

?ﬂﬂ%*%@*?%%

LOGIN (usrname)

LOGOUT



PASSWD

PROTECT f{filenamel, filename, --+] | /D}
(/mode)

WHO (/L) [/P)

STN [({stnnamel[, stnname, ---}| /A}] [/P)

GRP ({usrname(, usrname, ---]| grpname

(,grpname, -} | /At] [/P)

DLINK [device : {stnname/ device : }])

UNLINK (device : ]

SDMAIL

RDMAIL

WRITE (usrname {stnname}! | grpname

/A [{ filename)
HELP {cmdname)
2. Manager commands
NMSell 4 AF8-5+= commandE® Network

4 #e)dt7] Y manager?t AHEERCE

LSUSR [(usrname) [/P)

MKUSR (usrname)

RMUSR usrname [passwd)

MKGRP \[grpname]

RMGRP grpname

ADDGRP grpname usrname [, usrname,-}
DELGRP grpname usrname[ usrname, -]
MKSTN [stnname)

RMSTN stnname
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