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The four rows of symbols which are characterized as Arabic
figures contain nine characters each, as follows -

1 o« A C.
T < 7 T

L N Lol
T 7 X .

JLr nr

Tt will be seen that the characters in the second row 2

hey 2

as those 2bove them in the first row except that ¢
upside down, which is likewise true of the thi
The thizd znd fourth rows di

respetivey oaly in having the dis

nt

The zceompanying ev

quad quatuor ordines figurarum..,,” says that the sr
tep line denote from on¢ 1o nine, those in the secead o
ten to ninety, those of the third row from one hua

nundred, and thosw in the bottom row from une

mine thausand. Ty indicate eleven, the symbel for one is

above that for ten, thus — . To write bweniv-0ae, the chz

for one is placed sbove that for twenty, thus L

Thus the £gure for gy would begff-. Nooaa
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The world of work runs on paper, right? And paper trails are needed
to accomplish tasks, right? Wrong on both counts. Businesses and

governments run on information; paper is just where information is

stored.

* Whatis it?

Document Archiving transforms your hard copy documents into com-
puter files. Once stored in digital form your information can be safely
preserved indefinitely. Your information can now be easily edited, du-
plicated, printed, transmitted and/or published. Hundreds of pages
can now be searched in seconds, making your information instantly

retrievable and much more accessible.

* The Challenge of Archiving Digital Information

The question of preserving or archiving digital information is not a
new one and has been explored at a variety of levels over the last
five decades, Archivists responsible for governmental and corporate
records have been acutely aware of the difficulties entailed in trying
to ensure that digital information survives for future generations. Far
more than their library colleagues, who have continued to collect and
organize published materials primarily in paper form, archivists have
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observed the materials for which they are responsible shift rapidly
from paper objects produced on typewriters and other analog devices
to include files created in word processor, spreadsheet and many

other digital forms.

+ paper problems!

Yet the use of paper creates problems, with often massive storage
needs, disasterprotection requirements and limited accessibility by
one or a few people. Copies made for ease of access add more pa-
per to the problem. At some point, the tasks of finding, generating, fil-
ing, storing and retrieving documents consumes so much time and
effort that they hinder accomplishing work itself. Paper is everywhere,
and the bigger businesses get, the more everywhere paper is.

* Scanning solution

Document imaging solves the paper problem by scanning paper doc-
uments into a computer, where information is stored in electronic
form, usually on an optical laser disk, Such disks provide huge ca-
pacity and long fife, making document archiving efficient. Additionally,
they can be duplicated and stored off-site against possible loss due
to fire or flood, Imaged documents can be accessed quikly and simul-
taneously to allow for rapid handing and response to problems.

* What can be archived?
Whether 10 pages or 10.000, any legible document. can be digitized,
€.9. policy, procedure and safety manuals, organization records,
Manuscripts, reference works, financial records, catalogs, inventory
lists, etc. ete. In short, anything that would benefit from safe and con-
venient electronic storage.
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* Archiving vs. access

There are two basic types of document imaging systems: those used
for archiving (input-driven systems), and those used for real-time ac-
cess (retrieval-driven systems). Almost all choices of equipment, soft-
ware and performance rest on the choice of one or the other as the

predominant classification.

* Indexing secret

What makes imagin
s categorized and grouped. Thus, the question to

g systems useful is their indexing, the system by
which information i
ask in considering an imaging system is not only {(How many and
what kinds of records can be stored?" and "How fast can they be
scanned in?* but also “How rapidly and accurately can they be in-

dexed for later retrieval?* The more readily information can be re-

trieved, the more useful it is.

* Imaging benefits

in general, the benefits of document imaging include: reduced stor-
age space; multiple, simultaneous access; rapid access to informa-
tion; Kindness to the environment from saving trees; use of efficient
computer-controlied processes, such as automatic fax out of informa-
tion; central role in a disaster-recovery plan; use of muitiple indices
for ease of retrieval; fax in capacity with Optical Character Recogni-
tion to tum faxes into word-processor documents without using pa-

per.

* Added flexibility
Some software allows many types of documents (images, faxes let-

ters, receipts, etc.) to be combined and managed from a single folder



on a single subject, while at the same time allowing each document
or image to be cross-referenced into as many folders as needed for
the subject. This flexibility, and the ability of the software to co-exist
and share information with other software used, is the hallmark of ad-

vanced software thinking.

« More than microfilm

In its simplest form, document imaging is sophisticated microfilm, al-
lowing for efficient storage of information. Yet in its more advanced
form, document imaging permits businesses to reduce thir use of pa-
per with its problems, and use information in new and better ways for
the benefit of customers and the bottom line. In either case, docu-
ment imaging puts information at the touch of the fingers, not mis-
placed indefinitely in the bottom of someone's task basket.

*Is it expensive?

Depends on overall requirements and entity planning. Main cost cate-
gories are hardware and software purchases, employee training and
diversion from usual tasks, as well as the benefits of specialized tools
and professional support.
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Preserving digital data (by preserving standards):

Individuals and organizations today increasingly create, publish and
otherwise disseminate information in electronic formats. In Addition,
much existing information is being converted to electronic formats for

a variety of reasons including to improve access. The vigorous flow

of information in digital form, which will be essential to a democratic

citizenry in the future.

Early attention to the diffculties in preserving digital information fo-
cused on the lovgevity of the physical media on wich the information
is stored. Even under the best storage conditions, however, digital
media can be fragile and have limited shelf life. Moreover, new devic-
es, processes and software are replacing the products and methods
used to record, store, and retrieve digital, information on breathtaking
cycles of 2- to 5- years. Given such rates of technological change,
even the most fragile media may well outive the continued availability
of readers for those media. Efforts to preserve physical media thus
provide only a short-term, partial solution to the general problem of
preserving digital information. Indeed, technological obsolescence
represents a far greater threat to information digita form than the in-
berent physical fragility of many digital media.

Everyone is concerned with ensuring that information in digital form
endures for future generations. The question of preserving or archiv-
ing digital information is not a new one and has been explored at a
variety of levels over the last two decades. Archivists have perhaps
been most acutely aware of the difficulties, as they have observed
the rapid and widespread shift from the use of typewriters and other
analog media to word processors, spreadsheets and othe digital

means of recording individual and institutional decisions and actions.
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preserving the media on which information is electronically recorded
is now well understood to be a relatively short-term and partial solu-
tion to the general problem of preserving digital information. Even if
the media could be physically well preserved, rapid changes in the
means of recording, in the formats for storage, and in the software for
use threaten to render the life of information in the digital.

in the face of rapid technological obsolescence and to overcome the
problem of media firagility, archivists have adopted the technique of
refreshing” digital information by copying it onto new media. Copying
from medium to medium, however, aiso suffers limitations as a
means of digital preservation. Refreshing digital information by copy-
ing will work as an effective preservation technique only as long as
the information is encoded in a format that is independent of the par-
ticular hardware and software needed to use it and as long as there
exists software to manipulate the format in current use. Otherwise,
copying depends either on the compatibility of present and past ver-
sions of software and generations of hardware or the ability of com-
peting hardware and software product lines to interoperate. In re-
spect of these factors -- backward compatibility and interoperability --
the rate of technological change exacts a serious toll on efforts to en-
sure the longevity of digital information.

Conclusion

Continued access indefinitely into the future of records stored in digi-
tal electronic form cannot under present circumstances be guaran-
teed within acceptable limits. Although loss of data associated with
deterioration of storage media is an important consideration, the main
issue is that software and hardware technology becomes rapidly ob-
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solescent. Storage media become obsolete, as do devices capable of
reading such media, and old formats and stangards five way to new-
er formats and standards. This situation holds both for electronic
records derived through conversion from some analog form (paper,
film, video, sound etc), and for records that originated in electronic

form.

It has been proposed that one solution to this problem is to "refresh
the stored records at regular intervals, that is, to copy the records
onto newer media and into newer formats. While this approach is
simple in concept, implementation raises a number of issues, most of
which are not technological. How, for example, can we guarantee
that owners of electronic records will faithfully pursue such a refresh-
ing mandate indefinitely into the future? Does the very nature of this
question imply the need to contract such tasks to one or more organi-
zations that can be relied upon to carry the refreshing torch forward?
There are also important legal, economic, cultural, and technical

questions.
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