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Abstract characteristic of these advarnced trnes is
that packet capability will be
This paper cutlines the incorporated  ivnto true gereral purpose
PacketMaster system, a flexible packet {(gp) computers by simple extensicorns ta
program and simple peripheral hardware their hardware. The major advartage of
to add AX.25 to the repertoire of the this integration is that the power of
personal computer. N.B.: This is much the gp computer can be applied to either
more tharn & trivial variation on ore of the executicr of an urmodified packet
the many terminal emulaticorn programs program or to the permarnent modification
coammonnly used with external self- af  it. Not only carn extended packet
contained TNCs. I describe here a true furctions be easily accomodated by the
packet peripheral intimately conmected host  computer  but  the packet systern
with & host computer unlike the typical itself may be readily custon o
terminal emulator/trne combo. Im the utilizing the rescurces of the sawe
gereric trnecy  the trc is only loosely computer.
coupled to  the computer (or  termiral)
usually via & sinple RE-I38 1208 baud The capabilities of current first
serial  line. The advantages of the generaticn trnes will be extended iwn
peripheral approach over the serial secarnd gerneraticn trics. These
method are the enumerated later in this extersicms will be discussed rext.
paper.

. DISFLAY CHARACTERISTICS-——
Chservatiomns own

. e ~a e D Lmd Oyt = - : ;
Eivst Beveration Packet Svsiems a)The 82 character x &4 1lire display
will became the standard format.

There bhas beern a great emphasis on

h elopment armyfactur ERg] I i : . D q s
zhz de;r;;pv e maw”iihti’:‘ d;dtLLE o b)Split—-screen scrolled operation will
natenr crpmurrity Cr : ~ . )
. C””f‘”‘ Yy @ w a are be the rnorm with  two independent,
essentially black DR appliances—-- : o . ;
. T approximately eqgually sired wirndows for
elegantly packaged micrccoomsuters wits :
. N , received and trarsmitted packets,
firmware documented at onmly the st respect ivel
basic user level. This was acceptable iw P Y
the earl stage of the development of
amateur :acketjradi~ (aril *;p';: *“F o) There should be & command area rea-
X 3 [} t Ve ™ R 1
"y ' ! v the bottom of the soreen when in ithe

ears ago!) whenr:
Y 3 command mode.

a)Users were unsaphisticated so _ .
about anything that performed at all diT:EFE ihu:;d be“a stazus é;ﬁe]at E:i
considered adecuate. th cm o & screen = rEplay whe

time, the cuwrrent link status, and any

ather interesting tranmsient activity.

b) There was minimal freedom of choice:

there were only two or three trics tao
e)If multiple comects are inmitiated,

choose from. ) .
the windows should auntomatscal iy

o) There were only hundreds of users subdivide to display maximal irnformatios.

dispersed across the United States. B
there were rnoa great concerntrations of
activity anywhere and there werse large
segmernts of the country where packet
activity was virtually nill.

fySereen updates and scrolling will  He
fast, i.e. they will not be limited by
the baud rate of a serial iire.
COMMANDS~—

Secornd Gerneraticr Facket Systems

a) The command set should be extendescd arnd
simplified for operation with ViGien
displays. The WABDEZD firmware for the

TNC—-1 is a excellent illustration  of

I propose & secontg  geveratiocrm  of
virtual tnces. The unifyirng
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what cart be dorme i n t h is doma in.

B) The trnc should be aopticornally wnder
complete computer controal. Cormects
shcoutld be accepted and appropriate  data
logged to disk. There should be  an
extended, integrated mailbox and message
facility. Operational characteristics
could be varied ard optimized for a
particular application by editing =]

simple command file.

©) There should be =onl ire help available
at a user selectable level of
completeress. ireve 1 @ cou ld be expert
level with mirnimal prompt ing; level 3
cold  be defi rnedas mavice level with
the gquantity of help giver/availabie

correspondirigly greater.

FERFORMANCE~~

a) The system should utilize a high
per-f crmarnce modems that wt i 1i ze stable
internal crystal carntycalled claock
gererators, A good choice 18 the Am79 i@
farni ly of modems. These LBI devices da

not not  require either iwitia3 oy
periaod ic calibraticm.

b) Even more exci t i ngly, these modems may
be switched from 1&2@ baud to 322 baud
aperaticon  under computer control or

marmally via a simple toggle switch!

c)Arct her advantage of the 7918 family
of modems @0 s that they per farm  well
without the necessity of exterral act ive
analog or digital filtering.

USER EXTENSION AND MODIFICATION--

appl icat ion code is not
effectively hiddert in EPROM arid segmenrts
of comment ed sowrce code wi 1 1 be made
available, the moderately sophist icated
user may customize the user interface at
will. This is important when a user
wishes to handle messages in a specific
predef i ried format (suuch a s an NTS
messages ) « TCR/IP network functions
could be included as a true amateur
network evolves. Ot her eriviroments could
be created for d i f ferent purposes.

a) Because the

b) The system interface (RIOS) code st i 11
isolates the user from the vagaries of
the hardware operatiocon. This well~-
document ed firmware shcould enable the
programmer without art electrical
engineering background ta effectively
utilize the packet interface.
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The initial
des i gri/devel opment prio) ect WAaS
provide a simple, i MexX pers i ve means
adapt my Kaypro 1@ comput er syst em
packet rad imo. The Kaypro is a moderat e
performarce packaged CRr/M syst ent
utilizing early-82" s techrology. It is
the latter cfafireli rneof computers
start ing with the Ferguson Ei g Board and
the Xerox 820 (of packet radia fame!),
As such, its CFRU is the 8@
microprocessor arid | t s bus is compat i bile

goal af

with the Z8@& family of peripheral chips.
Most  import ant 1y, it contains the Z8@
SI0 chip. The conboard 810, wher

properly init ial ized, is capable of SDLC

(i.e., packet ) operaticonwith a minimum
of external circuitry (the 282 and SIO
camba  form  the basis of the TARR TNCE
and i t s many cl ores for those of you who
still have doubts about its packet
capabi 1 ity).

Why didn’ t1I 3 ust purchase a TNCEZ

and use art intelli gent

termina3”?

the Kaypro as
Because ':

a) The TNC2 or ore of its many Cl  ornes was
rut yet available when this progect was
started .

b)Yl felt (and still feel) that the use
of a 'Yreal" comput er as a terminal
emul at er i s a waste of resources. This

the haost comnput er
r:vf

is evert more true when
cantains a Z8@ and Z8@-S510, the basis

the TNCZ2. I ask, “Why ruot 3 ust buy or
build a terminal capable af high baud
rate o per-at i o arid standard Bx24
display?“.

c) The modem in the TAFR kits uses the
superannuated, relatively low—
performance 2Z2@&/2211 chips; t heref cre,

it must be ca 1 i brat ed f requenrt ly and is
susceptible to t emperature irtduced
drift.

d) The saftware for the TNC is hidden in
proms (firnware), undacument ed, and
t heref cre Yic t easi ly medified or
extended.

e) The rich CR/M eriv i rorment is nct
directly available for use in file
transfers, split screen displays, arid

ex t ended command process i wg and logyl ng.

f)I wanted t o leave aperi the apt i o tao
adapt the concepts developed for the Z80
urider CR/M  ta other processors and
operating systems for advanced TNCs and
retwork controllers.

g)The TNC firmware is urembellished.
There are noo d i agrnost ic modes, rnc hel p
modes, nor i S menu  dri vert operation
avai lable.



A St at us Report on the
Packet Master Syst em

arid have been
version of the
the Xeraox 8&@
of computers
Lyicwr as the

Packet Master-
The praogramis
modularized

| have devel cped
running a experimental
PacketMaster system faor
and the Kaypra line
(hereafter to be
PacketMaster—-82@ ard the
Kaypro, respectively) .

of a few t housand 1 i res of

782 assembly code execut ing under CF/M.
The additicnal hardware isconsists of
an exterrnal Am79 1@- based mademn and
NRZ/NRZI conversicm circuitry.
Fhysical ly, i t is simply a board that

cormect s t o are of the ser i al part 5.

The system as it riow exists is alsa
campatible with the Ferguson Big Board
computer line since the Xerox 8I@,
Kaypra, arnd Big Board are al 1 closely
related. It is probably passible to
adapt the system t o arny CF/M computer
with a Z82 and a Z8&-5I0 cormected tuo

allow t h e use of nmode & interrupts.

AVAILABILITY
=f t he Packet Master Syst em

If youware interested in increasing

t he Packet 1. Q. of your computer by
rurming  t he Packet Master syst em or your
CR/M cir DOS computer send a S.A.s. E.
business sized envelope to  wme for
current infcrmaticm. Give me at |east a
curscory descripticm of your  computer
system S I car det ermive the

The

appl icable informat ion to send youy !

external modem board is being 1 ayed-out

presently (2/86) and should be avai lable
SO Us | describe in the next (final)
secticn of this  paper-, 1 am also
working, along with scme cal 1 eagues, on
an IBM-PC packet; interface.

Although t he CR/M  enviromert was
useful and adequate to develop and apply
such a packet system, better choices are
now available. Nanel y, the massively
popular IBM-PC and its myri ad cl ocres ard
compatibles that run one of the marny
1 avers of DOS i s probably the mast
intel 1 igent choice today. In fact, CF/M

is a progeri t ar of DOS ; the cther st rang

influence onn DOS is Bell Lab’'s weli-—
leved UNI X aperat i ng system. All the
development tocls of CR/M  (assemblers,

1i brar ians, linkers, debuggers) are

available under DOS. Their f unct ion is
gererally extended because ore of the
major 1 imitat ions of CR/M and the Z87--—

the 64K addressing 1 imi tat ior of the
system is el iminated. Moire
furctionality, speed, arnd intelligerce
may be bui 1t into t hese prog rams because
of the simple fact that there is up to
1@x more space available for them to run
ari a f ul 1y endowed FC ! This makes high
| evel language programming a real
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possi bi 1 i ty whenever- speed of execution

is not a may o concern. It is alwyb
passi ble to  link high level larnguage
routines to assembly language roubirnes
that perf crim  time—-critical furicticrms.
The skillful usage of a2 structured high
level larguage (example: the c

programming  language) with reasornable

in cammert ivng results in cade that

care
is much easier to comprehend aricl
modify/extend.
The Future:
The Packet Master-PC

Th erefore, | intend to adapt t he
PacketMaster corcept to DOS machines
(the IEBM-FC, FC/XT, and its legiorn of
clones and compat ibles) after t h e madem
and sof t war-e have heer provern i field
test 1 rig usirg Xerox 82s. The
Packet Master-PC w i 11 coms i st of a  ctleap

and simple plug-in board for the PC with
ar autc—canfi gurabl e Kl 0SS interface. OF

course, the software recessary for a
high guality, user friendly interface
wi 11 be included in the system exterding
the packet services that are Yicia
avai lable urder CR/M to DOS. Direct
BIOS calls will Dbe available to madify
the state of the packet | /0 system and
t ctrarsm it and rece i ve packet s for  the
advanced user.
CONCLUSION

I have briefly related some aof my
thoughts on second gereratl ontres and
the advancements embod i ed i n them. The

PacketMaster- and PacketMaster—Kaypro
are a reality. Ard by a somewhat
cbscure andcircuitousroute, a f lexible
packet environment forthe 1BM-EC Wil
soor be areality, too!



APPENDI X

descripticon of current
FacketMaster system hardware

7910:

The Am731@ i s an LSI madem ch i p capable
of both 32@ and 1 @2 baud operation
selectable via 4 input 1 ires to the
chip. The dual baud rate option is
highly advantageous wher shifting
between hf cperation (where 222 band is
the maximum baud rate al lowed) and vhf
(where 1&22@ baud is the nrarm), Its
ot her major advantage is that is crystal
controlled arnd thusvreeds ro initial
calibration ar adjustmerntsduring rormal

operation. It is ruzt view t o amateur
radic-— i t i s wused in the HKantronics
Packet Commuricat or. I1t5 original high

price (row dropping) and a fair amcunt
of quirkiness in aperation, and Just
plain inert i @ may have d i scauraged the
TAFR ogroup fram designing it into their
praducts. Orce these init ial hurdles
are overcone the Am73 12 proves t o be an
excel lent , high perf ormarce choi ce as

the basis for a modem withaut the
req u i remert of ariy external active
filtering.

descr i pt i cm of current
Packet Master syst emn soft ware

pack:

mairn module—— corntrols the startup of
the Packet Control Fraogram [§=im =02
corntains the main program loops allows a
graceful exit af program back to
caperating system’s CCP (CP/M's consale
command processor)

paklib:
library module for PCP—- corntains six
routines necessary f or the cperat i on of
the PCPR

the 1i brary routines iri pakl i b are—-—
dispack:
packet disassembly rout ire

nrmadd:

receive buffer address ricovrmalizaticom
rout ine

asspack:

packet assembly raut ine

cmdprc:

cammand process i nig rout i ne

statex:

routine that uses a state table
represent i an of AX. &5 level 4 to
determine (re)acticoms ivw response to
external stimuli. Stimuli may be
received packet s, commands  from  the
user, ortimesutsof T1, T2, or T3 as

defined in RX, 85 protoccl documerts.
basspacks:
auxi 1 iary packet assembly rout ive
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