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Farming System researc projects usually suffer frn a multitude
of time constraints that limit the extent of analyses and publications
prodLoed. Mhile in the field the time required to solve logistical and 

ministrative problems, train and supervise data collectors, verify
and organize data in an exploital-e form, and transfer professional
skills to local counterparts severely limits the time left for data
analysis and reporting results. Analyses also suffer due to the
relatively narrow range of analytical experUse available in wmall,
isolated teams and limited access to adequate reference collections andcampIter resources. At the end of a project members of an inter­
disciplinary team often scatter to different locations and the demands
of their new duties constrain their collaboration on analyses ofproject data. As a result, many farming systems research data sets are
only superficially exploited and many relevant cservaticns never 
appear in publications. 

An electronic mail network, cET, has been used by former menbers
of tne Niger Farming Systems Pesearch Project to continue collaborative
analyses of data collected in Niger. The network allowed researers 
to quickly exconge data and documents with their colleagues in sveral 
states. The ability to quickly circulate draft manuscripts among co­
authors proved especially valuable. O24ET also allwed immediate
cammunication with researchers at the IcRIsAT 3ahelian Center in Niger
uho provided additional current data. The authors believe that
electronic mail holds nudi pramise for iproving the productivity of
on-going farming system research projects, as well as facilitating
post-project collaborations. 

Miat is electrnic mail? 

Electronic mail (often abbreviated e-usil) is the transmission of 
messages and data fram one terminal or persona campter to another via 
a host. ocapater. Ihe intended recipient does not have to be present at
time of delivery since the host cceputer stores the recipient's 
messages on his acOUnt or "mailbox' until he logs on to his host 
ouaputer acount and checks for messages. 

Features common to most e-mail systems include facilities tocMpose and edit messages, commands to send mail to one or more users,
to read mail messages received, to reply to messages and forward them 
to other users, to qgickly scan or list the senders and topics of mail
received or sent, and to file mail messages by category for future 
reference. 

/
 



1Iiy Use E-mail? 

Used apr'-riatelYo, e-Mail can proid a fast, accurate,
cnenient, and inexpensive alCtemm-ve to conventional mail Tlex,
telephone, and courier services. Specifically, e .alcan 

o 	 Reduce costs. A typical message can cost less than the 
equivalent letter or Telex. 

o 	 Facilitate oollabozaticn n Excaiqemulti-author documents. 
of word processi g files permits a c-author to make 
editorial changes directly on a document before sending it to 
the next author. 

o 	 Encourage teamwork and contribute to group morale by bringing
together remote locations thus all dng quidL, easy
involvement in projects by all interested parties. 

o 	 Provide a permanent record of curimmication. 

o 	 Reduce time wasted playing "telephone tag", and eliminate the 
difficulties associated with communicating across several 
time 	zones.
 

o 	 Make messages available anywhere there is access to a 
terminal, 24 hours a day.
 

TZE OF E-MAIL SYSTEM 

E-mail systems fall into two major categories: local, private
systems used for oummunication within a university or firm, and open,
public systems which can link users from around the county or world
(h ever, atws often exist which permit users of private systems to
exchange mail through public networks). 'liis paper focuses on the use
of public systems, bot1 commerial and research/educatinal. 

Research - M itional Networks 

Bin. first established in May 1981 to link aINY and Yale
University, now onnects over 2,300 university caqputers worldwide via
9,600 bits-per-second (bps) leased phone lines. A cooperative effort,
Bitnet provides free file exdange and e-mail between mainframe 
computer users at member institutions. e is a network of
networks, tying 15,000 defense and researd related subnets, including
Czat, ARPANet, NSFNet, NA&Anet, and Milnet. Gateways provided by a 
number of ccmputers which are on both Bitnet and internet permit most 
users of the two networks to exchange mail. 

Camurcial 

Qumercial e-mail services don't require that users have a
mainframe ccuputer aount. For the most part, subsriber access a
central system via phone lines. In addition to the message exdhange
and file transfers provided by the educational and research networks, 



cmrcial e-mail systems offer users a plethora of other services.
hes3 include access to databases, new services, airline reservations 

schedules, Telex, tele3ram, bulletin boards, and home shopping syst 
a . . at a price. mmrcial e-mail verdiors vary widely in the variety
and scphsticatin of their offerings, number of mubcbers, principal
users (hobbyists to Fortune 1000 coupanie-s), and international reach. 
Major vendors include PM Mail, Qdik.-oom, EasyLink, Dialoom,
ComuServe, The Source, and GEnie. British Telecm's Dial--n, General 
Electric's QuiA-Com, System, McIDnnell Dglas' Onfpe, RCA Mail, and
GI Telenet's Telciail are amog the principal cmpetitors in the 
international e-ai1 market. These services taLet the needs of large
corporate customers and often have stiff minimum charges. However, GIE 
Telenet recently introduced pricing alternatives that permit individual 
subscriptions. Also, companies exist which essentially serve as 
electronic information and commtuicaticiis brokers, providing
specialized services such as access to a number of diffcxeit umercial 
networks or to networks normally inaccessible to small users because of 
high service initiation costs or high minimm use requiremencs. 0Er,
for example, provides an international coamnication network 
intercxamect *g agricultural researd organizations via electronic mail 
and data ommunicatJon facilities. These companies make a profit by
adding surcarge to rates they pay for accessing cvher networks,
databases and cummunications services, so direct access to these 
services may be more cost-effective in some cases. 

c 7M Cu-InE 

tseardVi/B:ucational Networks 

.qhe basic requirements for use of Bitnet or Internet are an 
account on a mainframe computer tied to the network and a terminal (or 
a microcompter and modem). At some univ--sities the local,
ir-mail system and Bitnet are linked in such a way
that users have immediate and virtually transparent access to users at
 
other universities whichi host the service. At other institutions an

application mist be made to receive Bitnet access. If all project
part-icipants have ready access to one of the mainframe ccaputers on
Bitnet or Internet the low cost, easy integration into daily work 
habits, and ready availability of local expertise in the form of 
university suoyt personnel provide compelling reasos to rely on 
these networks. 

Oonsidering Cmnercial E-mail Services 

7he educational/research networks don't go everywhere thatcmIercial services do, so recorse to oammercial systems may prove 
necessary to bring sane colleagues on-line. Before making the decision 
to ccmit the money and resources ssary to subscribe to a 
commrcial system and use it effectively, prject leaders should 
intervieri potential users in an attempt to determine their needs and 
their degree of receptiveness to the use of e-mail. They should be 
asked what services might be useful to them in their work, how often 
they might use these services, and whether they are they interested in 
learning about and using e-mail. This assessment of needs should 



determine whether participants are enthusiastic eough to warrant 
further investigation of e-mail and, if so, the featres of particular
interest in crsidering alternative cumnicaticns services. 

In evaluating systems seek out evaluations fram current users.
2*ir experience can be especially useful in estimatir costs of using 
a cImmercial e-mail system, which can prove muprisingly expensive.
Mien estimating costs, request a detailed and up-to-date schedule of 
dcae from each service under amsideratian. Pricirt; schemes used by
cumercia. services vary widely, some relying on mar of usage,
others on fixed fees, and most using a mixture of the tuo. Typical
costs include acount establishant charges, fixed monthly charges or 
minimums, mnthly fees for additional mailboxes, fees for storage of 
imdJ or files left an an accunt, dial-up network charges (e.g.
ateJenct), crect time charges, traffic charges (i.e. number of 
characters transmitted), surcharges for international Lail or mail sent 
to other systems, purdases of documentation, and fees for "value-added
 
services", which may include file transfer program, databases,
specialized billing (e.g. paper bills). Appendix C details the
calculation of the cost of an e-mail message for a hypothetical
cimmercial service. 

If group members plan to exchange executable programs, spreadsheet
files, or non-ASCII word procssing files note that some networks 
require spcialized software to send and receive bnay ie. One use
of services which bridge dissimilar systems or retworks also 
coplicates binary transfers. Other useful features in an e-mail 
service include the capacity to send copies of mess ges via Telex, fax,
courier, telegram, or regular mail; the ability to include the text of 
messages received in replies, or to forward them to other users;
automatic prcmpts for incoming mail; and passwords and user nms which 
are easy to reer. 

oQmmercial systems are usually reached via Rgghd 
w (PEN), also called public data nehwks, such as Tymnet

(Mrronell Douglas) and TPlenet (GTE). These coupanies prvici accss 
to dial-up oaiputer installatics around te country with a local phone
call to a network n or to an 800 MMIS number, typically at mi 
lower rates than comparable long-distance telephone calls. In the U.S. 
no prior arran.eents with these services are necessary. Once a user 
has established an acount with the e-mil service, all he needs to 
know is the phone number of the nearest data network service node and 
the data network "address" of the mainframe host of the eJectronic mail 
service. E-mail users rarely do business directly with the data 
carrier other than to enter the id nunber of the service they wish to 
access. The data carrier bills the e-mail service for use of its 
r work and the e-mail service passes these charges on to the user. 

Outside the U.S. users must follow procedures established by the 
local postal and telephone authority (often called PIT or P&T), which 
are generally monopoly providers of data communications within their 
national bcundaries. To access the local data network users must 
request a Network User Identification (NUI) code. The NUI is an 
account identifier which allows the subscriber to make a local phone 



call and use the inte.naitonal networks to connect to an e-mail
syst-'s computer by signing on and entering the Network User Address
(MUA) of the host ctmputer. Subscribers pay the data network authority
directly for uxse of its facilities. Typically this includes a fee for
installation, and a monthly subscription fee, as well as variable
charges for traffic and conrnect time. Modem rental may also berequired. Application for an NUI should be submitted as early as
possible since approval often takes a long time (i.e. several months).
If there isn't a local data carrier, or dial-up access proves

ipractical, users may be forced to make a internaticnal telephone call 

training, muort, prvisicn, and 

to the U.S., after which the procedue
essentially the sam as in the U.S. 

for logging on will be 

GETMIE THE MST-r cv BIL 

E-mail demands more ot its users than 
commmnicatics. Its effective use depends 

most 
upon 

other means 
thp adequacy 

of 
of 

encouragement f ew users.
Project leaders should select a supervisor who will oversee the
assignment of accounts and mailboxs, check users ' equipent needs,
Crtrol costs, coordinate the provision of training and cuomentation,
and encourage users to check the contents of their mailboxes on a
timely basis. In controlling costs supervisors nust impress upon users
the need for security (i.e. the importance of preserving the secrecy of
passwords, minimizing number of people who have aocess to pss-words,
and changing passwords at regular intervals. In particular, users
should be discxraged from posting passvards or user names p1blicly,
however convenient this may seem. Password thieves can very quickly
run up service charges-and may not be immediately detected if the 
e-mail service doesn't produce detailed billings. 

Simplify operatiins as nuxh as possible. For ezmanle, on most
syste mailing lists can be created to streamline distribution of
coies of messages to groups of users with common interests or
twpocsibilities. Dialing directories provided in all full-featured
ommunications programs can be configured to set nundane bit critical
details such as modw speed and l-e parameters to those required by
each service, e.g. baud rate, number of data bits, stop bits, parity.
If users plan to exchange word processing or preadsheet files will be
exchanged try o standarxize on a sirple word processing or preadshee
program to minimize translation prcJ.1m. At some sites it may be
advisable to chose someone to retrieve and distribute e-mail, and to 
act as a local resource person. Generally this person should be the
individual who is mst enthusiastic about e-mail and learning to use
it. Local supervisors need to recognize the additional demands on this
individual's time and adjust their workload correspondingly. 

People who actually send and receive e-mail will require training
in use of the word processing software, the selected ommuications 
package, the e-mail service's procedures, and security. For the
e-mail service this should include the: logging on and logging off;
cwccng for mail; sending aid reading mail; uploadirg aid downloading
ASCII and binary files; system mLxards used to list files, rename
files, delete files, change passwords, suspend or cancel exeution of a 



omuand, access help features; file naming onventions; names of system
files which should not be erased; and how to use batch mail facilities.
For commications software the most salient tcpics would be using
dialing directories, setting ommicatis pamters, using theprogram's text editor, writing and using cmnard files to automate
procedures, loggix sessions to file and/or printer, and sending and 
receiving files. 

In cnclusicn it should be recognized that e-mail may not be aneffective cr eowrxmdcal communications tool for some groups. Wen
large volumes of data need to be transmitted at a time, courier
services may be a better solution. Startup costs for equipment,
software, and training may be prohibitive if the frequency of
ccuzmmicaticns is insufficient to anortise these costs. Project sites 
may not have access !'o phone lines of adequate quality to permit
efficient data transmission. Finally, projects may ezznter
significant resistance to e-mail, especially when its use necessitates 
a significant departure from established work habits. No one should be
forced to usa_ e-mail; it should succeed or fail on the strength or

weaknesses of its merits. 

Alternative or complementary comiuications media include courier
services, Telex, and facsimile transmission (fM1. W , the exchangeof printed messages by teleprinters, has been around for nearly half a
century. Though E-mail and facsimile transmission devices have eaten
into Telex's market share in the U.S., international business has
continued to grow, especially in third world countries, where Telex
messaging has often been the only reliable means of international
cmmunications. Fax machines transmit exact images of documents to
other fax over phone lines, preserving signatures, letterheads, and
graphics. An estimated 1 millon fax machines are now in use in theU.S. and analysts expect that number to grow to 2.5 million by 1990,
with the fax machine eventually beccming as ubiquitous as the office
copier. Falling machine prices and inprovemerts in technology sparked
the explosion in fax use-desktcp or "personal" fax machines nowselling for under $1000 can transmit an 8.5" x U" page in 30 seds 
over ordinary phone lines. 



ApperdUx A. 

TIPS RR~ a~rIn4G CIOS IS Cf COMMERIAL E-MAIL SYSTMS 
o 	 Enccurage cost-consciamsess. For example, ALL users should know the

appradmate costs of transmitting messages, an-line coarositicn, and
charges for value-added services. Encourage use of Bitnet or Internet 
whenever possible (they're free). 

o 	 s message files "off-line", using your micoxzVp~er's word processing
software or editor, and then Load (send it from your microcompiter to
the large computer Lsed by your e-mail service) the resulting file 
rather than cmaposing your messages "an-line". In addition to savingmai. on 	comection fees, you avoid the time and ennui of learning to 
use the e-mail service's text editor. 

Same services provide batchmail utilities which allow users to combine
all their outgoing mail into a single file containing both message
ttexts and the addresses of intended recipients, then upload and send
these messages i a single cperation using the their cxmrunication
program's ASCII transfer option. For exanple, Dialom's PCHAIL utility
accepts files of the form illustrated belw. 

mail r.deuson su Credit data 
RRert,


I need to know as soon as possible which variables 
in the credit data set interest you. 
Regards,
Ro~ger 
.S
 
mail s.swinton r.deuson su Database manual 
Scott, 

Thanks for your editorial suggestians. We'll 
Incorporate them as soon as possible. 
Regards, 
Roger 
.S
 

.end 

Each message starts with line indicti the note's recipient(s) and
its subject (after 'su) . A '.S' marks the end of each message's text,
and '.I' fo1lws the last message. 

Users create these files with a text editor, or a word processor which 
can create ASCII files; files which contain no special characters or 
control codes. In WordStar this can be done by opening a file in "non­
document" mode. In WordPerfect the ASCII file save option accplishes
the same end (Press Ctrl-F5, then select ction "1" when you've
finished ccmposing your message).

o 	 Send messages after hou.rs cn weekendsor to take advantage of reduced 
rates, if offered. 

o 	 Save mail messages to disk or dump them to your printer and wait until
you're off-line to read them carefully. A 'quick and dirty' way of 



doing this is to use your onmpicati rogram's capacity to copy
everything which appears on your micr"cxmpter's screen to a file or to 
a printer (called 2oMiW), while quickly scrolling through your
messages. larger messages should be saved to a file then 	downloaded
frm the mainframe to your microcqputer using a file transfer utility. 

o 	 Regularly erase files which are no icrier needed, since many services 
charge for storage. Administrators may be able to specify a limit on
the anount of time a file can remain in storage without being viewed or 
modified. 

o Always sign off properly. If you sinply hang up the lhone, turn off 
your modem, or exit your cxAmunicatio program, most e-mai- service
cepiters presume that you have been accidentally disc ecte and will 

not terminate your session until a predeterminea period of time passes
without any activity on your acount. Your account is then billed for
the extra connect time. If you really have been accidentally
disconnected, t-his feature permits you to reestablish contact with your
service's and resume your session. 

o 	 Use a file-archiving package (e.g. PWAI) to coapress large files 
before uploading them, if your e-mail service offers binary file
transfer. Mese programs squeeze one or filesmore into a single
archive file, using a variety of algorilthms to ecnmxmize on the use of 
upace. Database and spreadsheet files typically shrink 50 percent and 
text files as much 90 percent thus cutting transmission times
considerably. The recipient of an arcived file then uses a ccmpanicn 
program to de-ardcive the file(s), restoring them to their original
size and format. 

o 	 Avoid uvncssary proliferation of mailboxes by assigning mailbms to 
groups or locations rather than individuals. In deciding how to 
distribute mailboxes, waigh the need for privacy of cxmmunicaticns and
accoutability against the costs of addliti mailboxes. These costs 
include any fees per mailbox that the service may charge an the 
wdi laccess charges ircmmed by addi another account whic- mst 
be dcecked daily for mail. 

o 	 Change passwords regularly. If you're using an a script or command 
file to automate logon to your service, remember to update your
password in this file using an ASCII editor, or a word processor in 
n-document mode. 



Aperlix B. Nare and Addresses of Selected Product Verors 

0M 	 2W Services 
400 Webster Street
 
Palo Alto, CA 94301 
(415) 325-3061 

Mail 	 Dial(=, Inc. 
6120 Executive Blvd. 
Rockville, MD 20852 
(301 881-9020 

rime 	 McDonell Duglas Information 
Systems Group
20705 Valley Green Dr. 
qpertio, CA 95014 
(800) 435-8880 

Quik-Ccmn 	 General Electric 
Information Services Co. 
401 N. Wast St. 
Rockville, MD 20850 
(301) 340-4000 

Telemail 	 GTE Telenet azmicaticrs Corp. 
12490 Sunrise Valley Dr. 
Peston, VA 22096 
(800) 835-3638 

*Procom 2.4.2 Datastorm Tednologies, Inc. 
oomunicatis software P.O. Box 1471 

Coluirbia, M 65205 

MulOtiTech 224iM 	 MlOtiTech Systems International 

Modem 	 511 11th Avenue South 
Minneapolis, M 55415 
(612) 375-9824 

*PEAC. EXE I ar, Inc. 
M.EX(E 7032 North Ardara Avenue 

arddvinj software Glendale, WI 53209 
(414) 352-3670
 

* 	 Procmm 2.4.2, PKXARC and PEARC are e program, widely available 
through PC users groups and electronic bulletin boards. Potential 
users can legally make copies of these programs and use them on a trial 
basis. 7hose who decide to continue to use the packages are recydred 
to pay a 	registration fee for this riGt. 



Appmerix C. Clculating E-Mail Message osts 

In the sanle below costs are calaulated for sending a filecomtaining a wne-page message via a hypothetical e-mail service. :heservice d:arges $14 per hour or $0.23 per minute: $9 	per hour forconnect time plus $5 per hour for access via the public data netwrk(e.g. 1elenet). The service also charges a traffic fee of $0.05 per1000 dcaracters transmitted. To calculate the cost of sending a message, first estimate the ruzer of dharacters to be sent (for a
file, this is sinply the size of the file in bytes): 

1 page 
x 65 daracters per line (spaces count!)
 
x 60 lines per page
 
= 3900 characters or bytei;
 

Next yu will need to know the speed at whidi your modem operates andthus how lcng it will take to transmit the message file. Assume that a1200 bit-per-secnd (bps) modem is being used. Generally it takes 10bits to transmit a character, thus 1200 bps translates to 120
Characters per second or 7200 characters per minute: 

_Q!9o characters to be sent
7200 daracters per minute
 

= 0.54 minutes to transmit the message
 

$0.23 charge per minute cn-line
 
x - 04 minutes to transmit the message
 
= $0.124
 

plus 

+ $0.05 darge per thusaI chiaracters
 
x 3.9 thousand characters
 
= $0.195
 

= 	 $0.319 

$o.319 cost to send the mensage
+ 	 $0.319 cost to ameve the message


$0.638 total cost to exaiange message
 

In practice the cost will prcbably be higher, since many servicesround up to the nearest minute when calculating access charges. The
analysis assumes the sender cazposed the message off-line using hisPersonal cxmnpter's word processing software and that the recipiant
saved the message to his personal cupter rather than pausing to read
it on-line. As a rule of thumb, e-mail messages will rost between$0.50 and $1.00 per page. Other significant costs of using e-mail may 



in-clude charges for service initiation, fixed ronthly charges or
minimm, and darges for "special" a-xvices suc as changing
passwords, sending messages to other networks or international desti­
nations, requesting detailed billings or paper copies of charges. AIL 
grp members should be aware of these costs and their magnitude. 

Total variable costs of cummicaticms for a given period can be
estimated by multiplying the expected volume of e-mail by cost per
DOssage. A break-even point for use of alternative services can also
be calculated. For example, given the cost structure detailed above, a
otirier service w ich charges $14 for overnight delivery becoumes cost
=uipetitive if the size of the file or document to be exdanged exoeeds 

85,000 chaacters, about 21 single-spaced pages. 



Ap-peniX D. Bquipment and Software pqairements 

Personal ocaPiter users will need cammtications software and aMM2mo to tie into e-mail services. A modem--sbort forM)dulator/DEModulator--translates the digital signals from amicrocomputer or terminal into analog signals suitable for transmission 
ever phone lines to the host computer and also receives signals fromthe host's modem which are translated back into digital signals
camprehensible to the PC. The most important characteristics to beconsidered when purchasing a modem are speed, compatibility, and the presenc or absence of error-checkinj and data-cab lessicu protocols. 

Mdem s are measured in bits-per-secotd (bps). Oammontransmission rates are 300 bps, 1200 bps, and 2400 bps. Currently 1203bps is the most amon speed, but 2400 bps equipment is becaning
increasingly popular. Preferably a modem should be capable ofautomatically fallhg back to a lower of speed if necessitated by poor
phone line quality. If your e-mail service and local data carrieroffer 2400 bps service, and bill for access time, a 2400 bps willeventually pay for itself through by speeding up data transfers. 

Qomp3atibility Bell 103, Bell 212A, CCITT V.22, CIT V.22 bis,and CCITT V.29. are modem stadards; sets of technical specifications
which have been established to ensure that modems produced by different
manufacturers can commmicate with each other. Unfortunately, the U.S.and Canada use the Bell modem stardards for 300 lps and 1200 bpscammunications, while most of the rest of the world uses =ITTstandards. Modems which may be used to communicate in either
emvircsment must support both sets of standards, e.g. if direct accesto the U.S. is planned as a fall back communication method for a sitewill normally logs on via a eurcpean public data network.
Ctmunications software use coammand sets, special sequences of
characters which the modem recognizes as instructions and intercepts,

to initialize the modem, direct it to dial a phone number, hang up the
line, and perform other functions. Hayes Microc mputer Products has
duminated the modem market to the extent that industry has effectively
standardized around the Hayes commnd set. Many ccmunications
packages come pre-configured for Hayes-ccpatible modems, so dcosing a
Hayes-cumpatible modem can simplify software installation and use. 

Error ickin and data campression protocols MNP (MicrocmNetworking Protocol) is of datagroup ocxression and errorcecking
piotoools built into some modems, which can increase both the speed andreli3bility of communications. Some data carriers, e.g. Telenet
provide IMNP (Microcon Networking Protocol) service for users who haveMNP capable mod or MNP software, as well as using MNP technology fortransmission on their own lines. Currently six levels exist, which
provide increasing levels of functionality. Classes 1 through 4 are inpublic doain, and c as 3 is becoming very common in new modems in theU.S. Class 4 modems .have improved capacities to adjust to bad or noisy
taltmne lines. Cla.ss 5 introduces data caipression. The MNP classes 
are cupatible downward; two modems with MNP capability will negotiate
to the highest =utually compatible level, so class 5 modem canccmmnicate with class 4 and class 3 modems, as well as non-MNP modems. 



MNP is tranparent to other protocols soi as Kermit and )hdemn. Ane=nple of a highly-rated, versatile modem in widespread use forinternaticnl data cmmUnicaticns is the NUltIdech 224EHI. This modem
s4ports both Bell and moITTodem standards at 300 bps, 1200 bps, and2400 bps, supplies class 5 MNP data cxmpressicn and error protection,and can be purchased wired for 220v. It lists for about $700 but can
be had at substantial discounts. 

Other Hardware needs: For externml modems a erial ocmmnications
sd Rust be installed in yar PC. This card provides a RS-232 serialport to which the modem will be connected via a serial cmmanications 
hle ('dxem cable"). Care mist be taken to purchase a cable with theorrect conectors. No single cable will work for all equipment sincethe cnectors can have 9, 15, or 25 pins. Finally, a modular

telepone cable and jack will be needed to cornect the modem to thephone network. For inte-al modems only a modular telephone cable and 
jack are required.
 

Camunicaticrs software 

Cmzmunicaticns software allows a microcomputer to act like a

terminal, in fact these packages are sametimes referred to as terminal

emulation software. Procxwn and Crosstalk XVI are two of the mostpcpular general prpose cxmmnications programs available. A good
software package can save money, time, and frustration. For example,Procumm permits users to redisplay and search through text which hasscrolled off screen, log (capture) a communication session to printer
or file, define keyboard macros, and create a dialing directory whichstores gxme number and line parameters for frequently called systems.
Proccmn "scripts" or ocmmand files may be written to automate tedious
and freqmntly performed tasks, such as logging on. The programsuports all the most common data transfer protocols, including ASCII
for text files and Oampuserve B, Kermit, Xmodem, and Ymodem fortransfers of binary files (e.g. spreadsheet, program, or wordprocessing document files). Procmn provides emulation of V152, VI100,
MIo101 and Televideo terminals. 


