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The Hybrid isoa medilumes
a4k bytes  of memory  and an TEE
contigured and used for a variety
geclogical research.

‘zéd microcomputer  utilizing
S (S 188 s . It can be
{rmxutirmg applications  in

Five applications ot the Hybrid G- 1 GiA HEE
described: laboratory aubomation, p“ﬁC$$$ cmnt.MLg data inventory,
field data reducticon, and word pro i

Experience  has  shown that the Hybreid 5-1880 is5 & ﬁ?axihl@
device useful for many applications. & list of syvstem cooponent
and vendors and photographs of & frmndnurt'kl Hybirid S-188 are
presented.

b

Geological investigations reguire computing support in three
fundamaental domains: the field, the laboratory, and the office.
Typically & gesologic project wuses computers in at least two  of
these domains. Although the role of the microcomputer may differ
with  each application, recent advancss in mioroconputers  have
made  Lthem & valuable tool in  each of these domains.

Ficrocomnpl are  very appsaling because of  their 1lower
ﬁu"L il : = of wse compared with larger  maln-

sthems. Conssguently, inore Lrig numbers of microcomputers
Fiﬂding their way into earth ience applications.

This report describes & miorocomputer syvstem equipped  with
enerally  acocepted standard accessories  including  fFloppy-—-disc
drives, magnetic tape drive, printer, and termingl. This svestem,
called the "Hybrid 5-108Y, has been applied to geologic projects
in o bthe field, laboratory, and office.
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The tHybrid S-180 has replaced an obsolete minicomputer as
the off-line controller of a high-resclution rotating-drum micro-
densitomneter used in image analvsis.

Bacausse the phyﬁical location of the Branch Data  Libre
malkes dlr@¢“m‘
imprachical,
data storage

R Y
Lo the Branch @ multi-user syslam
is ussed there for word-processing and

In the sediment analysis laboratory, the Hybrid S-188
contrals the flow of deta from the analvibtical devices to  the
appropriate  database, which is maintained in the @in Branch
multi-user syshten.

b Hybrid S-188 is being wused abosrd ship to display data as
they are recovered from submersible ocean  bobtitom data-capture

-



e i 3 permititing modification and refinement of subsegquent
dlevice drp}m rmEnh S .

The Hybrid S-180 is used on various
prepars manusoripts and sncode programs.

"r:

~anch  projects  to

A wide range of 5100 compatible components is  available,
anid can be integrated as needed into the system. Once in use, the

SG-10E ds & r@11£"1e, simple and dependable system.

f..‘

To  assist  those who might decide to pursue a similar
erdeavor,  Dbas aysten featuwes and brief descriptions of some
tvpical applications are presented. A list of  vendors  and
conponent parts is provided in Appendix 11,
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tions discussed in this report, the Hybrid 5-1808
- employs an  8-bit microprocessor.
s el e of this 288 Central Processing Unit (OFW
complimented with ot memory and  variows peripheral
devices. 1nt&rﬂnilf“ an [EEE-&%& (5-1088) bus is uwsed to  inter-
connect the controllers of the peripheral components with the OFU
and pmw%” aUQFJV- taimr  peripheral  components, on separate

sarols bhat plug into the S5-100 bus, include a %-track
and  an analogue-to-digiital (/1) converter.
: connscted directly to the ZEBO computer board inclode
twu ﬁw1n“h floppy-dise drives, a printer, and a cathode ray tube
(CRTY terminal. dhen pwrtaqxle“ is reguired, the H'brxd S 136
chassis., togebher wiith  powsr supply and floppy-disc drives and
"trm-k tape drive, ig houwsed in & shook-mounted rack in & hard
ibhreboard  Fitted with fow casters. Mot included in the
case  are  the terminal and printer, which are transported
separately.

o appllos
& wlnflf’lw

The S- chosen for two principle reasons: 1) the
ability to @xpand chamﬂw§ and otherwise provide a dynamic system
arnd ) the wide selection (hundreds of  boards)  of  mnodules
available for  the $5-180 bus. The bus ilseld is merely a
standardized medium by which component parits can comnunicate. Thes
bus provides & means for powsr distribution and consists of  a
s of integrated connector sockets for ir" srtion of  ocirouit
boards.  These ocirocuit boards are the functional parts of  the
system and  they can perform a wide variety of tasks  such
containing the OFU,  memary, and peripheral interfacing. Indeed,

e S-100 can consist of only one suoh board (which contains  a
microprooessEnr ., menory, and  some peripheral ports), or 1t can
consist of  more  than 28 civowit  boards, @ach capable of
performing tas that rival the capabilities of minicomputers.
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The principal point to be made here is  that & bus-—

structured system such s the S5-1880 can be tailored to the needs
of  the application wibthout owverkilling the dob with unnecessary
eguipment  or  sacrificing  real neesds because  of  the lack of
expansion capability.

The major disadvarntage of bus systems like the 5-18
Burden placed on the end wssr to have the available eupe k
otk hardware and software with which to effectively as
and maintain & viable system. A good working knowledge of digi
slectronic tand occasionally, analogd is reguired not only  to
resclve 4 onal bus dnterface problems,  bobt also to interface
the bhus clirouwit boards with external devices. In addition, all 5-
TR boards are not oreated sgual ., and the user must be careful to
srnsure that components will interftace properly on the bus before
acguisition. venn though the Institute of Electrical ard
vl Erginsaring (IE standards have dons  much  to
Leviate  common S5-180 interda problems,  some still  exdist.
After suwocessful slectrical interfacing, the specialized software
rnesded Lo cmﬁtru} the components on the bus is often comples. It
may regquire s considerable knowlsdge, of nobt only the operating
svabten  and  assembly  language programming, but  also of the
peculiarities o the mhy%iaal devices. Al though HOTE
manufactwrers provide software to be emploved with their S5-108
ciroult bosrds, this cannot be taken for granted nor can the user
e conftident that the softwares supplied is appropriate to his
task.

£
s
i
3

DESCRIFTION OF COMPONENTS

It ds commonly accepted that the best computer hardware is
useless withowt appropriate software to drive the sy and
serve the user. Im general, 1t is wise to utilize software that
to accepted standards as  possible.  Therefore, we
gelected the S-bit CF/M operating system with O as the principal
prcqr«mmlmq language, the WORDETAR  word- processing progeram,
SELTD data-base managsment svstem, and & nunber of in-house and
proprieftary ubility programs. The tape drives are driven through

im as  close

a  series of in-house, O-language programs  reguived by specific
applications. At praesent, the eguipment discussed in the
following paragraphs is entively operational.

Cantral Frocessing Unit

The OPFL is & Telstek Systemaster 80 (8-bit) microcompuber.
The microcomputer and &4F byvtes of memory ocoupy a single  board
which  was  designed for an S-100 bus. This board is & complete
starnd-—al one computing svshams it bhas two RE-Z2E32 serial ports and
two parallel ports. It contains circuitry o drive either B-inch
or S-inch floppy disc drives, or a mixtwe of both. This board
{with software, printer and terminal? can function as a stand-
along  word processor oF even as a  programming-development tool
{again, with sappropriate softwared.




Dise Drives

Twe  Ghamss i se drives were  installed in the
3 L@@, ] ] v-diss drives were chosen bherause
the broad = Lection andard software available on irmoh
Ry @¢mg1&mﬂ@n51ty5 floppy discs. 3 1ioh are
format-standardized to & much greater sitent  than  are  other
floppy disc zan bhe used as & primary data and  progeam
dissemination (Ln!mrchamn@, meactium. The Gume drives are capable
of reading both the standerd single-sided discs and doubles-sided
double-~density discs.

Tape Driwve

The Cipher FEBEX ¥-track tapes drive was chosen as the most
desirable tape drive for this syvstem because it generates tapes
that can  be read by any other computer (including large main-
frame COFU s} using Amserican Mational Standard Institote  (ANSID)
compatibility. Mt is a compact, horizontal, front-loading, self-
threading device that can be rack-mounted and included in the
tramsportable fibreboard case discussed later.

o

The tape controller is an Alloy ITS-1080 (5100 board)  fhat
is  comnpletely contained on one prihtmd circuit  board.  The
convenience of this interface greatly influenced the selection of
this tape drive.

Chassis

The chassis of the hyvbrid computer is an Integrand  SRBBRV/T,
complets  with powsr supply and 5188 bus. It provide for our
current and anticipeted needs, in this present application, of up
T SHERVET cirouit boards. IF enguired, other chassis
configurations can be selected with as many 20 positions.

Terminal

The ohoice of terminal is the least coritical decision  made
for system components. For simplicity and price, we selected a
Televideo 9180 terminal (CRT) with optional speeds up b 19.2M
braud. This non-pricnting terminal  can be configured for  many
programming  applications (e.g., special key commands  for  word
processing) ,  and  past experience has shown it to be acceptably
durable and reliable.

G

Frimter

spson RX-88 printer, soguippsd with a 2 buffer and an RS-
AR %é? ial  interfeace, was added to the svstem. This provides
dot-matrix impact ouwtput on 9172 perforated paper.



Rack and Uase

Ty contain the basic components of the system we designed a
that contaeined a foam-insuwlated, industry standard 19-inch
rack. The case has remnovable front and back panels, and is fitted
with fouwr o for mobility. The case was built by &TS Cases,
Inc.

AFFLICATIONS

The U.5,. Geological SBurvey’'s Branch of &tlantic HMarine
Geology regquivres a tull range of scientific computing for  the
broad spectrum of marine geologic projects that are generally in
GO E Most of the computing is carried out on in-house malti-
uwssr systems.  There are, howesver, & few aspplicsations that are
particularly  well suited to fthe Hybrid S-1088. Thess incluade
laboratory antomation, process control, data inventory, field-
data reduction, armd word processing.

Laboratory Subomation

The sadiment  analysis laboratory performs grain Ssize
analyses  on samples collected from the many regions swrveyed by
the Branch. Bobth & mwltichannel particle counter and & rapid
sediment anal vz are  wused to determine the desired range  of
grain sizes in each sample. The particle counter owbputs digiltal
a directly into the Hybrid 5-180. The rapid sediment analvezer
generates voltages that are fed directly to an &/D converter &S-
108 bosrd mournted in the Hybrid svstem. The digital data are then
raduc and  Fformatted for direct remobte entry in the larger
multi--user  computer system that hosts the sediment analysis data
base. The opsrator executes a telecommunications program, which
allows him to link with the data-base host. He then transmits the
to the host machine, where the data are merged with an
aesisting data base and further processing is performed.

The  unigus  aspects of  this application  are: (1Y the
incorporation oif arn  S9-100  compatible analogue—to-digital
converter as & peripheral devioces (2) that data are reducesd and
retformatted:; and 3 that by using a tele-communications program,
the S--188 computer is as & bterminal for remote data entry to
a  host  compubter. Basic and O were the principal  progreammiog
languags usaecd  For  generating the MECesSary applications
I P SIS .

Frocess Donbtrol

One  of the devices used in the analysis of image data is &
high-resolution rotating—drum microdensitometer. In the past, the
device was driven by & minicomputer for which neither spares nor
support  are now available. HRather than drive the device from a
valuable port in ouwr large svstem, we chose to drive the devics
with the Hybrid 5-108. In this way the microdensitometer is  a
stand-alone device that will not interfere with other Branch




processing and wnnecessarily ocoupy an 170 port on a busy system.
I-88  fszembler  and O are the principal programming  languages
Lismecd .

Data Inventory

The Branch data library is 1%uaien such that a direct  line
to the principal Branch computer svstem is impractical. Further,
only a @ few prourum% are needed to  support  the data-library
tivity., Eesoau af this, and given the highly specific naturs
of  the application, thse S-100 was selected as  the principal
support computer for data-inventory processing within the Branch.
This application further reduces the worklosd on the main  system
ard  provides dedicated swupport for the library, utilizing
principally  dBASETD and WORDETAR.

Field Data FReduchtion

Most  Branch  date are collected at ses. Some of the data-
capture devices, mounted in watertight recoverable containers,
AarE designed to sit on the ocsan bottom and record data on
internal magnetic—-taps cartridoes, At ter rECOVEIY B OTE
mechanism  is  regquired to dimmediately play-back and partially
reduce the ocollected data so that the scientist-in-charge can
determine paramstars for subsequent deployvments.

The Hybrid 5-188, interfaced to a peripheral drum plobtter
and cartridoge readsr and wtilizing an Alloy Enginesring Co. 5-100
interface card, was selected to perform the task of shipboard
play-back and reduction.  The svstem has been successfully tested
i the laboratory, and abt-sea testing will be undertaken in  the
rear  fubturs.  This application was programmed primarily in O
language with some Z2-80 assembler language.

Word Frocessing

This application has become popular with the programming and
scientific stafd for composing and sditing letters, reports, and
hratt scientific manuscripts. It is also used to examine acguired
data and to generate sowce code duwring application-progeam
gensration. Al though word-processing programs ar e widely
available for all classes of large and  small computers, the
personal aspects of the microcomputer seem  to have universal
appeal . Thus, when data are nobt being processed, the 5-180 may be
wsed to prepare a manuscript or esncode & program. Word processing
is wusually done with WORDETAR.

&



CONCLUSIONS

The Hybrid S-108 i1is & waluable single-user compubting
supplement to the muliti-user computing svstems that handle  the
ull of in-house computing in & geologic research organization.

The  Hybrid S-100 reguires the avallability of & person
krowledgeable  in digitsl elscbronics, particularly when the
intendsd  wse involves a variebty of S5-180-compatible psripherals,
Fortability dis ong  of the key factors in the wtility of the
Hybrid S-188, as is 1ts flezibility of condiguration, which makes
it owviable for many applications.
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