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INTRODUCTION 

The ISIS cluster board (iMDX 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. 

USER 
TERMINAL 

DUAL 
PORT 

,--....,..+1 CONTROL 
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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 mes and programs from the protected hi
erarchical me system of the NRM using the Ethernet 
controller boards. Access to local host devices, such as 
floppy disks or Winchester disks, is not permitted. 

4-94 

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 stafi). 
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. 

System Maximum 
Clusters 

Model BOO 2 
Series II 3 
Series III 1 
Series IV 3 
Expansion Chassis 4 

Figure 2. Adding Cluster Boards 
to Host Systems 
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Figure 3. Attaching the iPDSTM 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 to the network and 
initiate file transfer from file to paper. 

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 

1---------- } THREE ADDITIONAL USERS 

1-_________ } SBC® 550 ETHERNET BOARDS 

'----------- ISBC®CHASSIS 
231483-3 

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

4-96 



.r:-
eD ...., 

~ ;r 
I!IiJ c:a 

H<# ". 
C~.e...... -....... ~ 

·Sl:.ar£. 
ISV 1''IOIj 

t.IOT!~' ~!6 OTtIe~ 7'Ec.o~ 
I.C..-.cIT""";E'IIIII.I.Ie~"'E"hIIICaCF_ 

L~T .... c.cY~"..n!IN~V<lw.'S .... 

NOTES: unless otherwise specified 
1. Capacitance values are in microfarads. 
2. Resistance values are in n, 1/4W, 5%. 
3. CuStomer installed capacitor. 

c,n·u,s, 
~.:: . 

~ft.IU'-1,,:n.!IS~ ..... 
'" 

A I 

231483-4 

l 
0 r-c: 
tA 
-I m 
::rJ 
a:J 
0» 
»"U ::rJ"U em ». 
»z "U . 

N 

eS! .j:Io .... 
c>< 
tA» 
0 » 
"U » 
a:J 
r---I 
-< 



.. 

,,~ 
~-.. ' 

Q
 

, ~
 

! 

A
P

-247 

.. 
. 

., 
~
~
§
 

• 
i 

4·98 

III 

~ . . i .. 
§ 

iii 

I -
~
 

"', 
~
 

~
 

.... 

... .. 

III 



! \ 
! 

I 

.... 
i 

\ 

! 
-

I
-

I ~ 

----

~
 

-

"' w w
 

~
 

-ifi' 
G

) I!!I;} 
liili~f 
l!,iiti 
~i!!iif 

o 
I 

~
g
 

i] ~ 

~
s
 

~ 

r
:
~
g
 

~ 
• " ~~
g
 

• • 
£ 

<
 

" ~
~
 

'" ~ 

~
g
 

" ~ 

~ " ~ • ;; . o 

A
P

-247 

u 
+

 
ID

 

88 
~ 

t:i~ 
~. . ~ 

" "" 
~ 

~~ 
Q

 

~
.
 

~ 
~
~
 

" 

a ~ • 

~ . g~
 

5 " 
" 

8 ~
 

~
-... 8~

 
I-

• 

6
~
 

" 
~ 

g
~
X
 • ~ 

§
~
 

il 
w

 
B

 

~ 
~ " 

~ 
~
 

a ~ 

I 
u 

t 
ID

 

4"99 

[ 
<

 

~ 
• ~ 8 ~ 

~
 

~ 
ri 

~ 
.. 

0 
fi 

~ ~ S ~ 
~ -

~ 
n ~s 

,,. 
~~ 

~ 
3 

It 
g ~ S

 11 
P1 

a 8 
~
 

I--
0 

~~ 
~ , • 0 S 

L
-
-
-

.. f-I-'" 
~
 -
. :i:!!: .... 

0Il 
.......... ... 

~
2
~
B
 ~~~ 

I-.. 
~
 
~
 
~
 
~
 
~
 " S ~ ~ 

~ ~ H
 " " 
" 

~ 
.. 

~
 

! ~ ~ 
u U

 II H
! 

0 
f 

.I 
0: 
~
 : :: 

~
 :. ;: 

f-
~ 

2
"
 -. -

9 -. -
~
 

~ 
~ 

Q
 · -

-
Q

 
Q

 
-

-

~ . • • . --
--

.... 

, 
'" 

~ 
!l 

~ :: ~ 
~ 

<
 ; 

• ~ 
~ , 

-
f-

a 
co 

9 ~ - . ~ 
~ 

~ 
~ 

~;;2 
; 

~
 

~ 
-

g 
~ 2 

~
 ; 

0
)
 

~ 
~ 

~
 

g e 
~ 
~
 

'" g 

I 
<

 



A
p·247 

.... 
0 

(
)
 

CD 
C

 
I 

CO 
C

 
~ 

• 
CO 

s 
a s 

~ 
'" 

~ 
U

 
Q

 

§ 
, 

.. 
; 

.. 
&

 
, , 

~ 
J 

~ 
~ 

~ 
~ 

t 
§ 

!! 
~ 

~ 
~! 

3 
§ 

~ 

~ 'J 
r 

r 
• 

N
 

I-~ 

i 

.. 
.. ... 

... 

.. 
.. .. .. 

r ~~K 
• 

• 
e
, 

~ 
a 

~ 
~ 

R
 

Ui 
~~~'~~~'i 

~ 
3 Ii 

0 

B
 

g li~ is
 

J 
a 

g 
~ ~ 

5 
i 

I 
.. 

a~ an 
a ~ 

~ 
~ ~ ~ 

§ 
8 

U~ 
a 

~ 
0 

(
)
 

CD 
c 

4-100 



intJ co .. 

Q
 

N
 

• 
.. . C

 
:J 

G
 

A
P

-247 

(J
 

.. 
<

 

.. • .. • 

4-101 



0 

c 

B 

A 

IElf ,. 

If,jil tl'llTI\ 71 

1111!i, IN"TRbj 
UIl!':;'! 

(,'it II,nl\41 

,i!!I:1 IN.T''~1 
INTRLI 
INTI"! 
Ir·JTl<al 

3Z01 PlOIZI-DI07 

, "tun ltuf'" 
&v>'L BZ!:I,,)C!!) / 

nc'l IJOWl:T / 
'llb'l 110£0/ 

'1UTl I>.ZJZ.1t.E;J1 

I\I1TU5EO 

6 

PI .. ''10 ,., 
~. ". ,., ,e1 
07 

'"' ... Ie.: ,., ,e. 
41 

'" ., 
'"~ o ~~.."v IGo ~'O.II(. 

VlO(l) II SF' 

I~~ ~: 02: Ie 
I010~ e g; 12.1 1"1 

~04 lIi:2~~ 
,OlOO Go O~ H~.~ 't2 

'I~~~ ! ~ ~~: ~ 
'ZCio '''"'' 12(" '25 

I C~ lin 17 

"~\\Ie ~~ 

~ .. : P.~!) c,~ 
'----

~ ~i~ II 

T.~" .. 
~ 

+~v VI 

"'" ~rr ZZII&"MHl. 
C~ COO [J ~, 

,000,1 P .00,,", (I ~ce 'K~~ ::V" ~ :;;; '" ~ ;ngg~ ~ W>. 104 

~~~ !ltl~~ 'l VOD fEN7(~ 
---1!. vee etTTI. c. 

,P1'~ (v<, lT~ 
~W<."".':4 C£I ~ P.J 1 2.-4576. 

IN"l'<\r. IfJ(lK ~ ~ ~"T~~~ ~ Mill. ~ 'All 
7 tel", 9)7 ~ .l~ QD II 

;~ eZZ4 ~J.f., 
IDlI' !J W'fl~ 
roll -=- nSET ~ 

M? osc~ ~~ .,. 
!~' ~y~ lK 

rID" '" ~ 

6 

~~' ,HV 

~:! S3 

j 

f' .. .. 
'k 

I ~ 9U SIiEE.T 

-f't " " ~ 0 " " 
'-'IIIL'3e4 AlL ... 11 :t~" All j,71 1<.,1 ",0 ql) 

1. I'Z. 'iZI e c. 1'1. Ie 
1"1::; 

~ ! ~ ; ~ ~ ; ! ~ 
o,~: 

'" '" 

~I" ". J'!~ 

'" '" oz. '<12-
I,,;, , , 
'" ~ i Y ;; ; ; '" 

~:, Tl ,~ 

'''~!:.'2 

"l4lSCI", 

• ~ .----
"0 MOO ~m 

~~ our0~ 
~o!> 

oon ~ 
~: 
~or. 

OU1'l. ~' ~Ol 
~14b 
~"'I~Th4 
~:'~:Zl 

'21 c.~ 

501"1 
t:i4Tf\~ ., 9 - GAT£CII-1L--

""" .. ( se \tl CL.K.'1 
II!> Cl~1 ",:liZ ~ 
"'-

-' 

r-
r-

f-

+ 

+5v .... 
'K 

'" .. 

Tv-P "Z.l.&tI 
lW1E.1.'=' 'llCe 
1~T2c...~ 'l1C~ 
1)Jn:.~.S '1.1.[;0 
51TJI,i. "..IT£. SICI 

." ~TIlAeOIlT/41.&'2!I 

B' 

e •• 

01. 

o 

c 

A 



inter 
A

P
-247 

a 
I 

--

. =
 , 

i!_ '" 

'" .. .. 

j .. a 

a 
I 

c.> 
ID

 
I 

4-103 



A
p·247 

0 
(,) 

ID
 

C
 

~
 

'i 
! 

I 
CO 

~ ~ 
~ 

II 
~ 

01 
~
 

! 
\ 

~ 
S 

i 
~ 

,; 
, 

t 
'S

 
\ 

~
 , 

i 
5 

i 
, 

~~. 
, 

~
 

, 
i 

ill 
~ 

I'll 

I 
~ 

L 
I 

~ 
i~ 

I ~ 
J 

t • 
.. 

. -
~ 

! 
, 

N
 

ii 
~
 

... 

~ 
i~ 

if 
i~ 

'il" 
:l 

! 
i .. , 

II 
U

 
!~ a i! 

s
o

&
! 

'c 
' 

; S 
W

i" 
,i 

8 
q
~
 

~
~
 

u
~
 

fi 
; 

~ 
aI 

~
 

~ ga~ 
* 

ID
 

~ 
; 

i! 
.. 

ID
 

~~ 
~ 

·c
 

a 
5E=1tZ~ 

~ 

u
' 

ID
 

c 

4·104 


