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INTRODUCTION

The ISIS cluster board (iIMDX 581) was introduced
into the NDS-II product line to reduce dramatically the

cost of a personal workstation. It achieved this goal and .

gave the network numerous expansion opportunities.
All of the applications discussed in this note are avail-
able through the NDS-II toolbox.

ADDING ADDITIONAL USERS

The cluster board is a single MultibusR board with an
8085-2 processor, 64 K of RAM, an RS232 serial port,
and other supporting circuitry. Figure 1 shows a block
diagram, and a complete circuit diagram is included in

Appendix A. A cluster board may be installed into any
master slot of a network Model 800 or Series II, III, or
IV development system to support an additional net-
work user via a dumb terminal. This low-cost method
of adding extra users to the network served as the pri-
mary motivator for the development of the cluster
board.

With the exception of Multibus slot, some power, and
access to the host’s Ethernet controller board, the clus-
ter board uses none of its host development system’s
resources. The cluster board does not slow the host,
which generally has no knowledge of its presence in the
system. A host may support multiple cluster boards.
Figure 2 shows the maximum number that may be add-
ed to each host system.
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Figure 1. Cluster Board Block Diagram

During initialization of the host system, an operating
system is loaded from the network resource manager
(NRM) into the RAM of the cluster board. While ISIS
operating system was chosen to ensure compatability
with previous development environments, CP/M-80
may also be used (see AP 253). During operation, ISIS
accesses data files and programs from the protected hi-
erarchical file system of the NRM using the Ethernet
controller boards. Access to local host devices, such as
floppy disks or Winchester disks, is not permitted.

In normal use, a dumb CRT would be connected to the
RS232 port of the cluster board. The user would then
have access to all of the 8-bit network tools, including
full-screen editors, program management tools, and
electronic mail. While some 8-bit compilers are also
available, the cluster board is generally used for interac-
tive work supportng the engineer (or the support staff).
Access to 16-bit advanced tools is available via the Ex-
port facility of the networks’ distributed job-control
system, where the cluster user may generate a job using
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local tools and then request its execution on a more
capable system upon the same network. This produc-
tive shared-tool environment is described further in AP
244,

It is not mandatory to install a dumb CRT. In fact, any
RS232 device will suffice. The possibilities are endless,
since RS232 is one of the few standards in the electron-
ics industry today. Although this article will discuss
various applications, the solution is general in nature,
and anysystem with an RS232 interface could be con-
nected to the cluster board.

REMOTE NETWORK OPERATION

Figure 3 shows the connection of an Intel iPDSTM
portable development system. The iPDS system is espe-
cially suited to 8-bit microprocessor applications devel-
opment. It has many tools for individual development
but does not include advanced network tools, such as
electronic mail or program management. In this appli-
cation, the iPDS system is at a remote site, and a mo-
dem link connects the iPDS system to the NDS-II net-
work.

A dumb terminal emulator program called REMOTE
has been written for the iPDS system. This program, as
part of the network toolbox, includes autodialing a
Hayes smart modem. While running in terminal emula-
tion mode, the iPDS can access all facilities of the net-
work, including electronic mail and distributed job con-
trol facilities. REMOTE also includes a file-transfer
protocol that enables data transfer between the iPDS
system and the NRM. -

If the iPDS system is at a service location, you need a
diagnostic program from the NRM. Or, the iPDS could
have data gathered from a remote site to be analysed
back at base. The possibilities are endless.

Maximum
System Clusters
Model 800 2
Series Il 3
Series |l 1
Series IV 3
Expansion Chassis 4

Figure 2. Adding Cluster Boards

to Host Systems
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Figure 3. Attaching the iPDST™ System to the
Network via an ISIS Cluster Board

ADDING AN ADDITIONAL PRINTER

An additional printer is often required on an NDS-II
system. Letter quality printers are popular and their
RS232 connection makes them a natural for connection
to the cluster board. One problem - how does an output
device such as a printer LOGON to6 the network and

. initiate file transfer from file to paper.
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Server is a slight modification of the standard cluster
PROM - it includes a PROM based console to solve the
initialization problem. After power-up the LOGON
program calls the console input routine to input the
user name and password - within server a user name
and password is supplied from PROM (Refer to the
AP-242 — Additional printer support for the NDS II
— for more complete information.)
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Once logged on the system executes an initialization file
ISIS.INI from the users home directory. In this server
example a program that never exits will be chosen -
PRINCE, a versatile serial printer driver, is such a pro-
gram. Following initial drive assignments PRINCE
polls a directory looking for files, once a file is identi-
fied it is copied to the serial printer and then deleted -
simple but most effective.

AUTOBOOT CLUSTER BOARD

BOOTUP is an extensively modified cluster PROM.
Rather than rely upon a host system to provide its op-
erating system BOOTUP allows a cluster board to load
its own ISIS operating system from the network. Fol-
lowing power-up BOOTUP initializes an SBC550
Ethernet controller and then logs on to the NRM under
a predefined name of ISIS. Once logged on BOOTUP
loads its operating system from the network. Before
passing control to the user BOOTUP seeks out and
initializes any other cluster boards also installed within
the same chassis.

BOOTUP provides the network user with a low cost
method of adding software developers - take any iSBC
chassis, add an Ethernet Comm set and a cluster board
containing the BOOTUP PROM and the system is
complete. Up to seven additional cluster boards may be
added to provide a very low cost eight-user environ-
ment as shown in Figure 4. BOOTUP also supports the
server concept. The BOOTUP PROM is provided with
the Network/Series IV Toolbox product.

CONCLUSION

I hope I have explained some of the versatility of the
ISIS cluster board. Think of it as a universal interface
board between the complex multi-protocol world of
Ethernet and the straight forward start-data-stop world
of RS232. I am sure this will prompt many new appli-
cations for the product - feel free to experiment and
benefit from your findings.

|

]

CLUSTER WITH BOOTUP PROM

THREE ADDITIONAL USERS

SBC™ 550 ETHERNET BOARDS

ISBC™ CHASSIS

®

®
231483-3

Figure 4. BOOTUP Aliows a Low Cost iISBC® Chassis to Act as a Host for Software Developers

4-96



I ! s L s o4 T L2 TR

= o L R 8 S )
* |gori-iassa |z~
S v

“nldow
o . DEVICE TABLE
POMER P
wer oes % [ o LE
74505 635
ava Raisor [as5-4
A% [7as03 A2 308
2534051 C8 [0~
0.1 [Satson [A-s,
A 74208
- [ £ [Yaisoe 1
v s Fasio T
P a7 =
£ I [Ris-enz
fng “f‘ s eses
Lo . = [eaSTy A48
o aaz
a5y cm2.es| TEU-28,3% Az
323038~ Dississ a2
o . C2EO)
. e Tas | daF ) D
e |2V A0,50
v ASe 1]
. x T
iz
1 s b
b = - (AS354
o
05
o Cy
X o3 e
ATI-ea
-v (Aot h
Al
- . o
12v e
A
"1
CD) y
503 B226
Az [8z51a e
() B254 7
0 5259 |4 |8
. AtaszTTs  [oee: )
£z 3
— NOTES: UNLESS OTRERWISE SPECIFED. REFERENCE DESKSNATION
I CAPACITANCE VALUES ARE M MICROFARADS. .
T RESISTANCE VALLES ARE W OMMS, VAW, ST
e
S




s ¢ 4 | 3 | 2 | 1

=L — = [=]=
RESET 11 BEEEESGE =1=1=
RESET/ 1108 l J l
TR/ 410,508
8OB5CLEOUT 1788 D
PROM ENLBLE 2727
ABD - ABE AB- ABF 3108, 5180 0B ATAD
050 - 057 418, 8200 .
74504
LYo
%)
BUFFERED ALE  BUCB
- Ale/ azas c
nmu ‘usun
s /0 AR 3785, SIND
3 X
- MEM ADR 2208
o BLSST
3 20 WMEMWE/ 20D, BIDB
-i@:‘ ot 5180 Lac8, 1208 le
z > vengos B10m, TIDD
n > )
) R7-1--74 5180 LB, TIVB
sy
B
]
2
74504 Lol [14517% .
Sn. e o K>e 4108, 5708
L) "I_!‘L [ «a ADV MEM RD/ 3ZAL 82C8
S ' -
. (X1 Ml ) - ADVNEN WET/ BB —
] Lo - 2] uSDD WS04
. i) n S~ 6 SN b
v ;% :@»——D’%‘— REFEESH BT . DB
w 4 Al Q) . °
>ln "
=+ MLSIST ae
1
| ASED R A
A o Misn2 GCMD/ TICB .
- < )
4284 BUS WR DELAY T304 .
3 D 4 S\ ans, 808 Ca
sl A




ZIAT BID3 CLK

32C1 BAMRD/

BIAL AND-AMF/

2107 NDD-ABF ——oif—
A

21C27 MEW ADR

ABD [ Wi DI
2

| 7 6 | 5 3 2 1
o5y T wmow
L | mane e Jorlem
|- 1 se€ sheeTi T=1=1=
OM® - DM

P2
NOT USED[ZB}
11A7 REFRSH RQT

2202 PROM ENABLE

ABE
ABF =
A
0
f‘
SV
£50
oK.
oo
. 157 8
3. o Aldss M
R3S = o alasd
10K
Ases 2 >
C-le) AL
== ESPNIS 53
™y G
{ Al o assz

RAM XACK/ 8208

NACK 7 B1CD

OMZ-DUT TUAB, 8103

82CI OFF BOCW

7107 MEMRD/

Leal ¢ a80-287

72C2 1/0ADR

RROM SELECTION

ON BOARD RAM

QRAMRD/ 71BB

DIO®-DIOT7 41D, 51CO, WO

272732 [AeFTRee[re0] e T e AoORESS | RPE 42V
Beto| 84 [og;| 85 | 8F ?|o|o|= |oooe] IFFF ::’ ' ADV MEM RD/ 2282
o0 [101 [ 101 | 101 | 99 o | @ | 1 |9 |2000]2FFF a PROM ENABLE / 4208
04 70| ICE | 103 153 | 16z © | \ | @ |92 008 |FFF =3 PROM AALL/ 41CB, T2LD
n2Toliz | we i ne © | 1 |1 |93 |oowa)IFFF oy OUEOBAMERT 828
1570|154 154 [15e]193 ] I (@ [ |94{econ] 2FFr A —————— CUBD BAURATS 720D
13870 159 {159 167 ] 157] " | o | 1 |95 | noD0| BFFF W87z
" [ 1 | @ |9« |comd | DFFF
v ]9 jEoom | FREEF
s UONE | % o -
- - cine | D ng2zo  JA
8 T 7 T 6 T 5 3 2 | 1

>



vosuscer  ni0e

L o—-{“ (3] caxs
PU-3 8w
L2 wzo8

SLAVE WA RAT/  B2CB

READY 288

(5723

28T COMMAND /
SIA
2202 A/
SIAI PROM ENABLE/
uor
e =
s
L]
ADRW
DR/
aomies
”
somiss [B—
7D -5
arm
s
\} SLAVE AACK/
sz —| i g LS
ne s cs D5
LB BAVE MK/
ol —1
> 22 -3 T,
ot wses axour
e Y

]. I 114280 I‘ IA

1 1



a3
TEANSIMTTED DATA [}

J3
REC 56 ELE TiMmde [T }— ]

ID £25i BALD RATE CLX.

£
TeANs S5 ELE TRING[D ]——

J
DATA TEEMNAL ROY [1D

o RAR WTR 101

3
%] 2ec cv>

—{E] aec ec DO
—{77] TeANS =6 BLE TING

21cz V0

68D
SAD
PROTECTIVE GAD 8
e

PORY FC-FF AL/ Basmcss Qo

BIB4CD/ 610D

TIOAACK / awo,7ee | A

e
« 1D naw20 1A

T 2 1 1
97R14R2_8



2 | 1
——
e - |
INTR7/ REEEEA —1=1=
INTRs/
INTES/.
INTRA/
INTRZ/ D
INTRZ/
INTFI/
ITRE/ > 1w n o & | |n
4 Al T TAVANVA NV VA NVARAVERVARY
2 [n]ols Jo o [w
2280 DIOD- DIOT o S S ° LIRXR WIR SICI
3 [P P
0 I-T.w 2oy Too o1 AP 218D -
[EY RS 2108
BEIDY
ETDY INTRG.> 22C8
1255 INTR 5.5 2200
ize,, 2 SITAR INTR S2CH
127 2 -
2107 INTA/ ﬁo-o T
SIAl 8759CS /
71C2 VOWRT
2182 1/DRD/ INTE 72C0 c
2107 ABD-ABI " 1 BREAX SZCI
s
ABD 13 . TIME OUT/ 418D
— & Fasn2 us
7437
vz ey <
noT useD (2} i
SIAl  BI54CS/
1 (=g pe 8751 BAUD eaTe CLE S0 | B
c
oot a0l oy E—n
sS4 + 5Vv
7 —q R3%
45y 3
47
e - s0 5'1 —
wéae a ( 52 8} e o
(L} 2
it T
zov
= 8231 clx 51BB
LE1d . A
%mo
‘¥ BI@3CLX 3ID8, BlC®
e hONE[ = [ [ N
6o | D na220 1A
8 | 5 ¥ 3

2 | 1



| ) v 4 | 3 | 2 | 1
—
Pu-s  s108 C I X )
-~ | SEE SHEETI —-]=]-
UMK D weT/ 5208
DD, sl
164 e L]
6] BPRO/
a
S| peeas
wepc/
o 78| MWIC /
ey
%Rz TASaa - 74503 22} 1owes
1 D°“. ]i@‘“ {z7) cera/
] %3
1z BUS CTL/ <zBB
g Jusez N
2242 aQtMD/ 2Tae | asen
) T B o
MBe oue —&g = [75] oave
1ol e =] 2 vezp'2 4| DATI/
c L “ae o2 Lo b -
== m
X ous 2 3
- Y ] - 72| DAt/
Hs00 (-]
A1 NEODW ) "’”b -j\l )
» BLAI PROM ANK/ L b oxas
o>
5]
Al 1/DANK/ oW 12 Do . oaTe/
ooz
K3 on oo p @7 NG,
oo
e oW, >
= KD cupy | o 2300 2a200 = [
D = 2 el
= b~
@ W52 e
B8 BICI SUNE DR/ O G
201 ARNM DD/ 5504
s e tol> 7] ADKD/
S Y
RMB/ o ool Py
hana s o
" B ADRA/
A e aDRS/
__J Vi »0) S1] AORG/
At B ey
21co
Uve
|
504
2 I et avxn/,
s = NS =y
o4 ANORA 7
s s ol aDRB/
A oD L < §§ % aoeD/
LI DMWY ~ DKT =1} ot 2| RS/
e 4
/- T, T —RET R 4] AOEF/
1IN G AV 28T/ e
Lar
e 10 114220 A
1 1 T T i 1
8 4



8 | 7 | | 5 4 3 | .2 | 1
T ——
O S [=T=]=
1107 DBD-0D7 DMD-DMT * 3201 [-] ste sweETH =1=1=
=
4207 1O DS OFF AU pV Y
k1124 (D“’!lﬂ/ RI® R
TION SLAVE RAM WRY/ K [Ty
4701 SLWE RAM RGT/ RAWWRT/ 3708
OFF BDCS/ D108
TION SLAE RAM RD/ eAMRD/ D708
4182 PU-4 .
. 2 jusit ! ]
B2CH EAM MK/ < et o moes | e, w
a1c2 m@u————’ﬁ_b I}E . 24
SIAL_ONBORAN ERT = ’ 9 uf oy 2
61N B3 X o qusm
aw ]
. W00
P L Sy )
U7 ADV HEM WET/ o 1)
2252 ADV MEW KD/ el SUME WOOR/ TIBS
41cz PU-D
BICI EAMXACK, SUME XACK/ 4188
74367
T wome “
7415240 Sasoa
y e Ere
3w/ . RAM GMACK 7 420D
oen
o Ave/
4 AMG.
P~ awi/]
2192, oW suve ks aen
[y Ad 74867 - .
%/
bl AA/
b- AND/
< 5 AMC/]
W :
AME /] .
i . = SINE RAT/ TIAB
21027 KBB- ARF b AP/ BB, TIAS
. AND/-DMF /
] ! 7 ! T 5 4 3 I 2




