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Introducticn and Background
A, General. The free-field datze format which we have adopted
is not necessary, in the sense of the comruting machine, but is
essentinl to provide the flexibility recuired of the types of
data 1o be inelunded in each data bank for genetic resources
conservation work. There are several data bahks necessary
to perform the work, md each data bmk econforms to the same
rettem, but with different amounts of date for each bank.
Pg review the basie format for each data benk, the
following definiticns are vrevided: sy
(1) item: that object (collection of seeds, og\other) upon
which the date are gathered.
Examrle: an sccession (individusl collection) is an item,
Or, may be sny other object urcn which to base
a set of descriptions, such as the individual
rvieces of furniture in a furniture store.
(2) Descrirtor: a single basis for deserirticn of an item,
f defined over the set of items to be deseribed.
Examrles: the day of the week may be a deseriptor.

" month (1] " on "
i "non "

" yeal
" golor of the seed may be a deseriptor
" height of the rlant " " " n. ete.; etes
(3) Descrivtor state: for each item, the pecise definition
of that item, under each descriptor
Exemyle: item = an accession
deseriptor = color of seed
deserirtor state = red, or brown, or yellow, ete.
The Qeseriptor state is thaet which is key-yunched, and

not the desecri;tor iteelf.

(4) Data bank: a series of items, of eny number, each item
associated with a series of descripters, of any number,
The dats benk is = logical set of related items, The
data benk may be divided into =maller subsets when any

date bank becomes too large for convenient menitula tion in

the computer. As ir1le of subdividing a data bank,

3y
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take the case of the ccllection data bank. At the beginning, |
all the collecticns of al1 types (srecies) of rlants may be :
incorporated in a single ccllecticn data bank, but as this
bank beccmes too:large, the bank may be subdivided into
separate banks for esch tyre (srpecies) of plants that pre
fownd in the ccllection date bank. Thus: £

A collection dats bank for wheat,

" 1 " n n rye,

" it 0 ol ' barley, etc., elc. I

i The above trovides the basis for inyut to the TAXTR iayﬂ'ﬁ&_;,—_
end one whichpill be emyloyed, not only at the Tzmir center, hut
in every similar center sround the world. This facilitates
exchange of informetion between centers.

B. The TAXIR System for infcrmation storage md retrieval is a
general IR system for any tyre of datra which may be defined
ag in A. above. Tt is an integrsted set of yrograms whieh
rrovides the necessary basie functicns recuired in storsge snd
retrieval: editing, correcting, changing, adding or deleting
data, a complete boolean-algebra based guerying system, a set
of printing options, snd a format generator Ior furt’néx- data
trocessing (such as statistical enalyses, mapping or slotting,
or performing other commuiing functicne. The main digtine tion
¢f TAXIR ie sn efficient, set-theoretic means of compacting the
data anc providing addresses for easy retrieval.

The gystem is not large, in comyarison with other genersl
IR systems——it requirec between 18 end 20 ¥ 60 bit words of
memory (0DC machine) for the program rvackage. ‘-'erhﬂ?}w it may
he subdivided, and mmf as a series of mbrrograma, but to do
a0 veauires very exrerienced sand expert rrogremming,

Rervogramming from a ODC mpehine te an IBM machine is

alsc an exmensive rrocess, even theugh the system is written
ip WORTRAEE TIV. As with moet IR systems, TATIR is machine-
devencent, rariiculsrly in the inmut-ontrut Hunetions.
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€. Fnbedding the TAYTIR evetem into sn overall documentation

syatem x for genetlic rescurces work remiires s high level of
severnl skills. The documentation syetem ventiirvep n manage—

ment function, o date user fuction, a comruter software fmetion,
and exwrt Tinancisl (cost enalyeis) fanction. We intend o
rrovidé thiseet of gkills by emrloyingx m teamw nlready exverienced
4n el11 the shove-named functicna for genetic resources documen—
tation systems. We wiX¥xmmyisy hope to prowide these gkille

211 over the world, but wi thout the experts, nething ean be
apcomrlisked. We hove not enly inatall the systeme, but

aleo to train both the decumen tation experts add the computer
rrogramming exyeris wherever a decision ie made to inst=ll

our dccumentation eystem. Clesrly, & temm aprreach is reguired.

D. The glebal nature of our work indicates that we will need to
use a very large central computing facility for the full Hune-
tioning system, But, by careful systems design, we should be
able %o rrovide esch center with at least a basic IR capability.
We hope to be able tc eetablish such a function in Tammir.
We wan+t to provide the necessary experiise, gethat work can
be done loeslly, but it must be understood by all concerned
that all the work of documentation carmot be accomplished with
rresant_facilitiee or staff.

We therefore must proceed here with & few sters, all of which
provide some useful resmlts, axdd which fit easily into the
Jarger system without ceuging any later revisions.

(ne item that will be needed as mn adjunct to sny computing
systen employeé for documeniztion of genetic rescurces is &
taye drive. Magnetic tares will provide the only meens of
long term date storsge, as well as yroviding the best means
to share data between computing centers.
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Programming sxd producticn jjobs to be performed.
Using the input format already adopted (free-fiesid, with
the eomma as a symbol for semrators between descrivtor states,

and an ssterisk as the end symbol for esch item), the next
two vrograrming jobs ere editing yprocedures,

i. The Tirst ster in editing is 1o ensure that each item is
defined by the same number of deseriptors (which, of course,
vary between different date banks). We refer to this ster as
nthe comma count'. The documentation specialist at the apgri-
eultural center must rrovide the comyuting center with a
deseription of each data bank as follows:

1. The approximate number of iteme included (purely an
astima%ei.
2. The exact number of descrkptors for the data bank.

That is, there must be a common number of descriptors
for each item in the data bank.

3. The exact order of the descriptors for the items.

4. The names of each descriptor.

The comruting center must write a progrem which counts
the commae for each item, and prepare a printout which indi-
cates when an error in the inyut occurs. The printout shenld
associnte the error notificaticn with the accession number of
the item (cr indicete the error on the seme printout ms the

‘yaw data). This latter devends ¢n the character count/line

eapacity of the rrinter.
If vossible, the printout should ayrear as follows:

7 7 L Ll 2 r L

-r-‘-_ s L TR |
g_; = v e ST, » corma count errer in this item
= i T
s bl ] r
,s_‘""_-
a‘t 1 1 149 1119 1? 1’ T
s
*g - L e A S S M A S
i
2 -3 e i g e TR S e VLY i N
o il et e TR r :
258 - et
H = T TSN Ui, el ¥ 3 ___L_ﬁ comma covnt error in this item
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If the comma commt error meseage cennot be es@ily fit onto ) |
the game pare of the yrintcut ez the raw data, then an nltematiw

wenld be t¢ mske a sererste rrintout, in which the items with ——""I}
incorrent comma covntes are listed, rreferably giving the _-*r‘
necession numher of the incorrect item. i "ﬁ

This is an effeetive check on cne asvect of the inyut. Lelg |;
with the comma count, the documentalist can essily retmrn te _{ '-'H||

the inyut dete snd determine where a descrirtor was cumitted,
or where a2 surerfiticus commas was added during key-mmching.

2. The seccnd ster in editing cen be called the “eontrol : .-

voeebulary”. What the rrintout containe is a 1ist of the - Rl
descriptors snd, wnder esch descrintor, a1l of the disorest =
deserivtor states. The order of the desoriptors will be the
aeme gs thet provided to the comruting center by the document— I'l'F

alist, The deserirtors should be numbered sequentislly.
Tf & desorintor einte for any descrirtor hes already been o
fiiated,- there is no need ¢ reveat that descrirtor etate in: the
listing. Thus, if the descriptor consists of a 1list ¢f numbers,
there is no need to rereat any number under tha® deserirtor.
The esme may be done forialrhabetic data. (A in the ease of
the firat data bBenk, o.¥v., the celliecior's neme is the esme one
throughout, therefore the vrinteut for descriptor number 9.
Ocllector/s will he but cne collector, Peryis Parvaneh.) The
only exception, of course, is if there is a misgpelling of
the name, It is important tc record s11 variations in dny
descriptor state in the rprintout, to check all spellings end
numerical recordings.
This rrovides the documentalist vwith another means te
discover intut errors and to clesn up the inrut deta.







ESEAR G DOCURERNTATION
D.J. Hogerm
Crop Ecology smd Genetio Jesowrcss Unit

EFNAR Yos 1
4 Harch 1574

A« Introdvotion To the Sesinar
1. Background philosophy for "dala menngemoant?.
2. Bome wmdorstonding of compuiers ~ hordware snd soflunrua
3, Owaprie desoription of TAXIR, mnd gomo xolated progrmmnen

B. ¥y 7 = 2 ocommom busis to begin
1. Sy sifterant systems for very cpeocific purposon.
2. Vory few systemy designed for all informabion nexde,
3. Voiy foi syntoms poe userwordented,
4. Taed for a system that lo geasral, to ba uscd by poople
not export in computars.

Gs lbet 1o g "ayotomh ?
s 1, Georelly, on orgenisational siructure to mmplie’: £ Berice
of fiseks «
2. Ta 4RO, nll tho funotiona assooicted with genotic respurces.
3, Ao @ pert of doownentation, tha ouvmputer progwmmes neotsoayy
Lo tske osye of the data.

9, Embelding dopuvmontation into o langer systen
1« Tan Yivisngla of Inowledge®.

; Knowl 0880 ——m—e——ee  GRAFH
‘/’_ S 'rn:-'éw-;tim CHARAHAL
a7 T e e O B e DAY (0

The "peal warld®

v pther myston)
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B. Boolo conoopts for our dconnontation syshema
1. Refleotion (or model) of msthods already lmown md wndarstocd,
4hat 4s, Fhe diologioal dimodpline of texonomy -
2. Tho methods amployed ooneider 1&% of informaticn,
nt tho substantive pontent of information

Exuriple

Words oousish of lotters (inclnding consenmts md vowsls),
snd this is the structure of a word, ]

3. Zrampla of the taxoudsio sbruoture wssful in nilding en IR aystes,
a) The binosiel solentific tems
Gwmus - & Ooun ~ thoot :
Speoden - mn adjooiive vus - o partioulor Mnd
of uhoat

-

Tho sbova conbination designetes very precivoly one kind of wbeat.

b) Using the ebove strusturel formet, in the IR miliaw,
oolons

Dasoriptor = @ nopn

Degorivdor stafis ~ an zdjeotive  rod, grom, blue, sic.
6] The Letin binoaial fa an mtm—uthotwm

2llow mo ovarlap with g

Lﬂ:md.u o descwiptor and mooi.shd desordptor nizlo sre
ll‘.{ap:pine. or mutually axclusivse

Eresnple @
Dagordptor - golour of stem
Dosoriptor states ~ ved
yollow
rad-rollow ($his stobs nged ealy
fox those plante exhibiting both
rod and yollow).
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|
|
2
r ‘u
R
i 5
o o
[l
.-' Be
i
T
[}
i
iy
"
=
s

SEEINAT Qi DOCUIETTATION
Ds Je ml
Orop Zoology andl denetio Resources Unit

SEMINAR 2 ke
6 Naxch 1974

Review of lont Seminar :
1, The irdongle of movledge == our intorest in the basal » . .

2: Qoepevetive mothods — from 4ho modol of texcmosy. portian ‘
3, Gendralities on mathods of desoriptlem. i

‘Purpoen of ihiz Ssminar

§, Forthor desoription of methods of data desoripiion.

2, To guarantes that our methods scoonplish Bho neceasury Suskd.
Gontinning disoussion n the metheds of decoription

1. fhe i%om ¢ the oot which formb the basis for desoription. Bx, & da
geno _Mﬂ,ﬁamumwbaﬂoim|hmm
poraen in s¢an aspsot of gemetic ronourves funotics, ebo.

“itom (ax, 1 ehaps of nome stwicturs of e item)

The classifioation of types of dszoriptors (pleade see abtashad axampls)
1. FPurpone of olaspification of %ypss

g) To inmure coverage of remuived information for any pEposs.
b) To provide a frestowork to oompars one et of dsia with suy otler
similar set of data.

Structhue of Desordptors, in ferms of thair functisn.

1, HAMD desoriptor i weuslly words -— any oomvinstion wp o 50 lei¥ern.

2, CODE desoriptor : & form of the UANE descripfor, but shovhened to
faoilitate vecording, (ex. : tho monihs of the yeor, roprosonted by
rumbers, congeoniively, from 1 to 12,

3, OOMER desoriptor : Numerias) or slphabeticnl, defined in o Viron-to!
foimat, giving maximm pange of inclvded data, foom munlloat do lnrgest.

Tha ¢onvephe of o dats henk

1s PFor ool of uffiolency, neosssary 4o organise dals inte logloal mela.
2. TPor sale of coste in data gethering; necd bo keep wilbdn hounds of
{4me, personnel onpacity, and budget.

3, Fopr gake of officient oomputor use, need to kesp sels of dsta wilhin
pows limit of sime.
4. VWhon any ono date Tapk beoousu oo lavge, map be enbdivided, again
uning somo logic. d




Provisicnal, not fully dowveloped,
CLASSTFICATION OF IESORIPPCR TTPES TN A0 WORK

Yo "Eindizg lafemption”
Accanssiom infoxmation
accepsicn munbers
agcoesion dates
sooopeion types

Gollaotiem information
nasee of collactorn
sollector! s nuebers
oollvotion dates

Hemomolature information
sotentific neen

common nsmes
smsario designstions of individusls

Storegn information
phybsionl loontdon of accossion in slors
sonditiorwef storage
bag, eavelopa, bex, oan, cio.
storage temperature, eio.

2« 0w oesation
Bioohesdioal
phyaiologiosl
smutiaoﬁfomntioa

chrotosgone runber
arosnol
Horphologioal

plant dimensions
plant habit

oot oharasteristion
stem (or %ubex) o
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Review of Seminmw
Te

Flow of Work in a) sbove

1s
2.
3
4s
He
G
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Seminar L ]

13:3:74

The parts of the dooumentation functiem

a) Dete-orismied, precswputor
t) Computer-criented
o) ¥anagowent funoctiows required to integrate theso

Dotersineg objectives of data | banlk(s )

Datermine the item for each data bank

Detarmine types (olaseification) of desmoriptors needad in sach duts bhenk
hocae the demcriptors, and the ondor needsd S0 ocollect the data
Dotermine the desoriptor typss (NAME, OODED, CHDER)

Chogon mearss of preparation for oomputer inmput

&) Koy punich moet common
b) Paper tape

6) Hork senming

d) Hag taps




0. Flow of Work in A.1.b) skove
1. Choose the moftware psckege nceded (dosermined by cbjustives)

2, (hoose sppropriate computing fasilities

a) Closed-shop computer center operstion
b) Oper—shop computer cenier ecperations

Ds For Both B. and C. sbove, Datermine Budgeiary Reyuirssante
1. Factors in budget

®
ol

Persornel treained in dnta gathering

Is thexe a line item in yeur budget for computing fimotions

i) Tncludes irsined progremmera, softwere opats, end
computer time

a} If no line item, determine possibility of outside comtrach

o) Ts thers = documentation group for your wnit (orgsnization)

to take care of the shole dooumsntation function. What are

their costa?

E. Discusnion of Seminar Partiolpant Fapers

1« Instructions given not olsar - assignment was to:
) Idst & set of dita banks of interost %o the fmdividusl or
it

b) Propars for eno anta bark a Ziet of desoriptors

E: 1. 0) Flow for this wuld have besn $o f6llow Steps in T above

2, Most problems in dasign of descriptors

a) Definition of desnriptors: a wingle basis for compsrison,
dafinad over the full set of the data benmk, Further, the
desoriptor is (by rule) mtually exclumive, and mom—
overlapping

Digitized by the Hunt Institute for Botanical Documentation
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b) Examples $o illustrete a)
i) Dates

The day of the month is a single basis t’or nmpm:w
The month of the year ™ " b L
m m non L n " "

Why important? To make = precise query, for example, on
flowering times, days more important than mentha

i1) Xames of persons

In almost 211 languages there ia a family desimation
(in Engliph, the surname) and a designation of the
individual fin Pnglish, the given name(s). Therefore:
Family name or surname in a aiugla 'buis fur oompariam
Given name

Why importent? If we are to pinpoint a single individual in
a query, mst have the capecity to ask for Smith, Jolm, as
different from Smith, Robert, This can happen in a long data
bank with meany names in 1%

iii) Names of planis

Uenus name is a single basis for comparison

Species name is a single basis for comparison

Muthority for genus name is & single basis for compariscn
Authority for species name is a single basis for comparison

Hhy?

3. Overlap in requirements between different disciplines

a) Several data banks included requirements for
olimatic data
soil data
eoologlical data
b) Documentation function, if performed correctly, would allow

| gharing of the expertise among all the varicus functions of
| F40
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SEHIVAR F IOAREITTATION

DsJFe Rognrn
Orop Beology and Ganstic Rosources Unit

Seminar 4
11.3.74

Degoription of TAXIR:
As Description of the Program:

1 2 000 FORTRAY stutements (more or less) inatruct the soopubex
%o perform ull noosesaxy funciicns required in inferaatica
utorage and retrioval.

2, The FORTRAN used iz ong that is fonctionnl on sedium $o lazge
sizne computing naghines.

3, Each FONIRAN statsment cnuses tha sachine to perform some
neceasnry activity.

4. 'The firet such statenent, for examples, essenticliy tume o
the machine - START.

5. From thia firet stotoment onward, the TAXIN pregrom plecen e
date benk in gstorage, end then makes the dnta mvailable t¢
retrieve {to ask quesbions).

6. Other FORTHAN stofsments csuse the muchine to produce (primt)
a muber of useful outpusa.

B. Communds or siatements, in certain PORMAT, allovs the user to perfors
funotions which are reguired;

1« ‘e first command mado by the user tells the ccmpuier to DEVINE
ITRNS from cards ox topes; with ocach item, cne definea tha
dspordiptors (and thelr iype) which tells the machine whioh cet of
desoripters will be imoluded in that data bk - separate daia
banks can be built frem one sot of inmput daln cardes In the
Introduction Unif, a data bank for ascsmmions for tha hovbariwsm,
for the storage fumotiona (1) Lonz term stornge; (2 ) Dintritubion;
{3) Yorking collecticn.

2. Afber tho command BUTLD DATA BAYK, tho program smutotatieadly lisis
{prints) all itoms and the full set of desor! 4 deen 3
staten, with o st oferers in the datn. The 13 e
the user all the mistukes made by the keypuash ope
iten vith too fow domeripiors, or an illagally p
state,

Lers, &n

ol
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