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B Cl’e ate S n .

LT;he end product of aII lIV Work |s knowledge
-\ jfffe,'jfprese nt th at kn owledge to our cI |ents in varlous ,,.,,,,,  ;
foms
jjﬂ,,,,,,reports
advice

ffffrr"d ata—extracts ey

- rnspectron procedures
technrques and technologles

Our clients come to us because of the experrence -
and expertrse th at underlles the |nform at|on We
provrde




.S 0 e St. re # d 7 h are |t’?

iiﬂiiﬂﬁfA SImpIe questlon from Noel I\/Iartln -
;’,’,/;fj"HOW would you store thlrty years of expenence in a
gj[[ﬁd atabase |n a form you could share W|th others?’
'tS a Slmltle questlon to ask.. ,.ffjf
IO but not so S|mple to answer|

So We th|nk |t S worthwhlle to ask how knowledge- ,
,,,'r';,,,,,,,,,,,,,,,,,r"r’;j'management and knowledge shanng are handled |n
s D IV and wh at we could aII do to |mprove |t



K Iellg e-s! :;::1:¢i*iian ng is mand ate.r in o RG

]ﬂff[The neecl for knowledge management and ’
/”'/"knowleclge sharrng Is formally recognrsed in O ORG

"""“ﬁ"'CE. lan Hammell spoke recently about the need for “the
"”"",ﬂ',,,,_,,,,,b'oundaryless sharing of ideas” e |
— understandrng of knowledge management isa key objectrveﬁ'yfjﬂﬂﬂ]
,,,~~~jiﬁjjﬁ of ORG’s Leadershrp Program s ey e
— knowledge sharlng IS a measurable performance mdrcator
for Balanced Scorecard 7
— the D IIV Charter lists several emergrng capabrlrtres WhICh
depend on knowledge sharrng : :

~« damage prediction, analysis of fisk and rellabrlrty retrrement ,',','f,',',','f,',,,,,,,,
for -cause, assessment of wrdespread damage S

%



anag e m e nt |_;1111;;L11111”

|s7'/’ik/n OW|ed g e- -m po rtant’> M

f?KHOW'ed!e management has been descnbed as “a
lﬁﬂﬁﬁﬁﬂﬁCOStIy, polltrcal ceaseless process” 9

,"ﬁ."f.[ﬁﬁffllut the cost of poor knowledge management |s
o """""'ff,f,f,”” ‘t|-|ow mu ch does it cost an organlsatron
o forget what key employees know,

to be unable to answer customer questions quickly or at aII s
- orto make poor. decisions based on faulty knowledge’P”

_ ~ Tom Davenport drrector Informatlon Management Program Umversrty of Texas at Austrn

,For DIV best practrce knowledge management |snt
a Juxu ry o
L tryrng to work Wlthout |t |s a quury We can t a1‘ford|
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AN DT m n owled ge an
ﬁ'ﬂiﬂﬁﬂﬁfKnowIedge |s a comblnatlon of three types of
‘information:

data Objectlve usually quantltatlve |

- prowdes |nformat|on content

i d e nt|f| es i nfo rmatl on co ntext

connectlon su bjectlve usually qualltatlve

« derived from experience gy

,,,,,,V,V'V'f,',,,,- descnbes percelved reIatlonshlps between data |temS
e |nd|cates mformatlon meanlng %

Objectlve data are easy to store In databases
Ilut are meanlngless Wlthout metaclata and ConnectlonsI

O




c G rﬂre nt kn .

< Formal reports results of research e
,f’f,,,,,f-' mcomplete summanes no source data no means of search
ﬂﬂ DIV rntranet - I|nks to work in progress
"""'f,'f,',',',,,,,,few Tasks I|nked In; no search mechanrsms
""~~"DIVI\/Ianagement System extends Quallty System

",~~~"“Qua||ty System used by only small number of Tasks
,,r"y’y’r',fyl\/lanagement System onIy just released

',ﬂfff],,,,linter Task data-transfers transfers of soUrce data

. Iargely ad- hoc rarer planned |n advance rarely in self- -
descrrbrng data- structures %

s Most of this is data sharrng not knowledge sharmg -,,,,,,f

DIV knowledge malntenance relres mostly on human memory|

k)

l edg ge- h arin 9 in D |

“”,"'ﬂﬂ’,’,’,ﬁf”f’urre nt examples of DIV knc owledge shanng |ncIude,,;,,,,,,,,,,,,,,’,’,’,’,’;j,j’jj,ﬁiflf



A DIV horror-story...

:ﬁiitiiiiﬂiﬁfD|V SU pport for the KV Llfe Exte nsmn programwi

(’”’at Ieast two man—years expended on:

~  trying to ldentlfy ‘missing’ lnformatron

iﬂ',iﬂ',iy,iiffrfsearchrng |nher|ted fllrng cablnets e

"""fburldlng a catalogue of recovered paper documents
"",',',',,,,,,— but still no real search facmtres avarlableI o

| Prrmary Test needed 30yr -old test- data:

e data eventually recovered from fragrle tape reels

. recorded data structures could onIy be guessed

— etcetera etcetera '

AII of this heart ache and head ache could have been avorded |f
proper Iong term knowledge management had been usedI



| % ;t;an '| \ ;,:?iio rse to co m e

“”"’,fffReaI problems for KV knowledge management

| — but no technology rs needed to read paper documentsI

i:,,,,,,WI'[hOUt actlon future problems could be even worse ,,,~~~jjﬁﬂﬂ;
prolrferatron of data formats -

: ,fffff"'t',he forgotten generatron (Natronal Lrbrary) e

i ffﬁﬁtaprd obsolescence of software hardware system arChItectUreS

ftest data kept on personal machrnes not in Lab books

,, . rlsk of data loss on system fall ure or system Change

_ mcreased staff turnover - ~

',',',',',',frfrr"""—' Ioss of corporate knowledge when staff resrgn or retrre
e “we can't go backward in time to replace |tI "

°.|\/ needs re||ab|e know|e‘ge management too]s n.Wl



Some k Ine n efrts of S ;;;;ste m at| c

ok nOIe ! e m ;1111111;ffin ag em e nt
fﬂf,Creatmg an enterprlse wrde knowledge management system |s”
not a srmple task. However the benefrts of a weII desrgned
system are lmmense

~~~"awa re n e S S

* everyone knows where to go to f|nd the organlsatlon s
~ knowledge, savrng people trme and effort ey

accessrbllrty

e all |nd|V|duaIs can use the organrsatlon S comblned knowledge
~ and expertise in the context of their own roles :

s avallablllty

s knowledge is usable wherever itis needed enablrng |ncreased
responsrveness to customers partners and co- workers

. knowledge |s avallable whenever |t is needed ellmlnatlng
dlstnbutron of |nformat|on jUSt rn case’ people are mterested” ,

)




htnWIege 11;ilif"ff;ﬂ, anag e - nt I' row des
,i,t,iiﬂi[iﬁi]Systematrc knowledge management and knowledge-ﬁ
//f/’f/"/"shanng would provule o

"’"""—’;jjjj secure rellable access to raw and expanded data
"""’fﬂﬂfﬂConS|stent interfaces to DIV's knowledge silos’

ﬂﬂﬂﬂﬂﬂﬂ,,,,,yaccess to data, metadata and connectlons :
. prowdes content context |nterpretat|on and meanrng

| ,ﬂﬂﬂﬂﬂ,,,,,,fconsrstent search and cross reference across aII of DIV S
~ shared kn owledge o >

L audlt tralls and act|V|ty hlstorles for work carned out in IIV
|dent|f|cat|on of and access to people W|th expenence and

Z
S)



B ﬂﬁwﬂﬂnOW| ec ‘ ! e an;;! e m e nt |s n t ju st
'/”’/”’/ﬂ,/,/i/iiiiiiiiiiiiiian .th erd atab ase’ >

,,,,,jﬂf’fﬂ),,,.//u"rrent knowledge management systems depend in
"""'//f/’p,art ond clatabase technology to prowde
f'ff""jstorage data metadata connectlons

ﬂﬂﬂﬂf’s’earch and cross reference e

,j,fj access co ntrol e

- usage and performance metrlcs ,,
'f,ﬁiﬂiiﬁiﬁﬂﬂ,,lut knowledge management depends jUSt as much onﬂﬂ:
Ieadershlp acommltment to organlsatlonal quallty s

— change management creatlng a Iearnlng organlsatlcn
— “culture - creatlng a hablt of shanng knowledge and explonng

|ts potentlal for re- use
9



Knowledge-management isn’t a project
DO

PLAN CHECK

ACT

o Like TQM and Balanced Scorecard, knowledge-
management isn’t a short-term project
— It's a cyclical process of review and improvement
— It's a process that never ends!



iiliS'm e ste I'S towarcls k” 0W| ed !l e-

SIS ""fﬁﬁﬁf], ’11¢1 ;;;1' an age me nt —
ﬁfﬁ?.ne company s‘Seven Steps to Implementmg
ﬁﬁﬁﬁﬁﬁKnowledge Management are as follows

~~~'1,,,,,,,,,,,,,,,:|dentlfy the busmess problem e

""",,,,,,,,,2f*;fj,ﬂfff[fPrepare for change s

ﬂfff?"“3}{,';]',Create the Knowledge Management Team :

,ﬂfﬂﬂﬂﬂﬂfff4f.fff],,,,,,Perform kn owledge audit and an alyS|s
g
6
7

. ','r;,',',f',ﬂfiileflne key features. of the system
| E r:’"""'""lmplement the bund ing blocks
: ,,,Llnk knowledge to people

(Dataware Technologles Inc;ﬂf

For DIV purposes the sequence mlght change but the
I|st Would probably remaln the same o )



,;111; pc rtant to Id e ntlfy
Py "”re quire “1> ;;;:1, ents
’f?f'fjﬁThe general expenence rs that tryrng to |mplement a
jﬂffknowledge management system in one go IS a bad |dea:,,,,,,,’,’,r
,,,«y'ylt,,’s usually too expenswe e o
frt’jfotten doesn t work because requrrements aren t clear
,,,,,ﬂ'fff}rt"s usuaI Iy too much of a Culture shock’
ﬂﬂﬂfgjlﬂﬂ'mplementatron should always be |terat|ve
""fﬂﬂﬂfﬂf} for DIV / ORG should probably be over several years ey
,,,]j]ﬂ]ﬂﬂ],(;|ear|y defrned requrrements support |terat|on towarcls
best practlce kn owledge man agement

| requrrements provrde a means to measure progress
— prrorrtrsed requrrements maxrmrse Ieverage



ffﬁ;SCmC requwements relevant t.
ii71:;_;;111?”1nowlenlge sharlng , ,

Requrrements should defrne data to be recorded for

— work- trackrng and workflows (. e qualrty system)

ffﬁfftests and processes (i.e. What was done) s

- test- results and test data (i.e. What was found)

',f[ﬂ~|nformatron |tems o o

documents |mages test specnmens objects data extracts

,,,,,,,,,,,’thrreads of |nterest (| e results of subsequent analysus)

. pIatforms components materrals defect types Wrdespread
damage repeated problems processes o P

— descrrptrve artrcles ey
. theory gurdelrnes local best practlce 7
— connectlons and comments (| e percerved meanrng)



11;111111w,,w,:,,,,,,: q u Cs’u ' n .f Ilfetl m e

test record Irfe is frve to ten years after Task completron
Thls may be much too short : I|fet|me should be greater of
"""'ffff,'ff,,frve to ten years o e
“"plathrm ||fet|me or
""'ﬁﬁﬁﬁf,ﬁ,,materral Irfetrme etcetera
Effectrve Irfetrme could be frfty or more years whrch exceeds
,,,f,',','ff,',,,rfrfTask Irfetlme (one to th ree years)
" software or harolware Irfetlme (three to frve years)
typlcal government polrcy I|fet|me (ten to twenty years)
— typlcal worklng Irfetrme (twenty to forty years) "

The curre nt draft of the IIV Management System states th atj}jﬂff~~~"’"’""



ll~~n"ﬁ/plann|ng for knowledge shanng |t s useful to ask
what knowledge do we expect to share’P o
f,','f,'f,'f,,,,,knowledge components data metadata connectrons

wrth whom do we expect to share this knowledge’?

others in the present clients, other Tasks ORG government
,ffrff"""",other allrances academrcs |ndustry %

< othersin the future lncludrng ourselves' -
— what other uses mrght others find for our knowledge’?

. example |nvest|gators requestlng photos from KV tear down of
palntwork in rnner structure ey

,,,,,,,,,,,,,,,,,,,,.:fjjfﬂff_ how could we make it easier to re- use our knowledge"

o~ examples addrtlonal metadata f|elds overvrew notes Ilnks to
e matenal on current theory or practrce s )



- | Iedge_
- manage ment ;  :::::tryste ms
jjjﬁﬁﬁfWhatever system we develop and use |t WI|| need to be:

- open and drstnbuted

. provrde a consrstent rnterface to unlfy exrstlng and future |
knowledge 5|Ios -

cu'stomlsable

- prowde conS|stent |nterface but support the drfferent requrrements"""""
~ ofeach Task

: measurable

""""ff,','f,',',, s provrde tools to allow managers to measure and verlfy usage Iocate
~ performance bottlenecks suggest lmprovements to organlsatlonal
knowledge transfer processes o |

e prowde open access W|th need to know/ need to use control

5

eatures of kno



A n “"liii??thl ﬂg 9 oes - a spectru m of
o, kn owI ed ge -S ste ms_ -~~~
""ffj]fA knowledge management/ knowledge shanng
f//fsystem can be |mplemented |n any way as Iong as
s systematlc s g
: """’y',',',',',,,,,p ape r- based system
- paper forms, reports, lab- books pnntouts
typlcal |egacy system
. e asy to StOI’E bUt very dlfflCU't to SearCh|
,,,,,,,iiicomputer based system
~ « on-screen data-entry, search, review
~+ may permit direct data exchange with Task cllents / others
T easy search / cross-reference, more dlfflcult to store / ma|ntaln',',',','f,'fff,',’,,,f"f""

: The system archltecture should assume and supp.rt
| |terat|ve |mprovement of the system ~ ,
O



o m e Securlty |ssu es for .,;1117';in OWIed g e-s h ar “ g

I asrc I’ equrrements
"’””,,,need to know access to |nformat|on
,,ff[fﬂﬂ'ffﬂ},n'eed to use’ ,,,,,aCCess to functron
I\/Iyultrple securrty categorres
fﬂﬂﬂﬂ)strategrc responsrble to government
irfr"""][udrcral - responsrble to court
',f,ff.commercral - responsrble to commercral organrsatlon
— personal ; responsrble to mdrvrdual

Combrnatrons of securrty categorres occur often

Constrarnts are voIatrIe over trme
e constrarnts need regular revrew




ﬁﬁ}s’evere in ENG than in some other Tasks
~~hundreds of drscrete JObS handled each year

many jObS exchange data with. other DIV Tasks
. ENG jObS often lead to extended DIV Tasks
,rssues often’ recur over decades e
',',',',','f,', . examples CcJ englne HST structure materlals |ssues
- phone or ema|| enqurrres may Iead to major new work
. examples FSP support cracks feedlrne contamrnatron

v The needs are more urgent but most ENG knowledge-
e management requlrements are the same as for other Tasks

f”’/'l’/’/’”?~~T7771111n owled ge mgiﬁ’,ﬁijh age e nt |n the E G Tas k

"';'Krnowledge management |ssues are more obvrous and

,‘i',',,,,,ffrturn round t|me may be in days not a Task S 0“9 to three years'

O



iiiiiiiiﬁiiiiiii over the past yeaf '”” the ENG Tas" o
WbaSIng KM StUdy On KV Prlmary Test expenence

~tellme What you re assocrated wrth
k’nyowledge management team
identifying requirements - ,
. every requrrement has a testable frt crlterron e
~"’y’y’y"",',',',,,,,'f"'" . |dent|fy|ng Task- Iocal versus DIV -global reqwrements
2 mtegratrng data/knowledge mgmt wrth quallty system
- some prelrmlnary |mplementat|on s

,,frrrf"""'Andrew Burdock s model: for each |tem “tell me abo’ut yourself

Current requrrements documents and concept model

- are on the ENG sectlon of the DIV |ntran et

5



jjﬁ"5777,_,;111;” an ag ff7""'  1’,’, _1]), 1117711,11111111,, ent I
\ ,,jf,ﬁf,fe belleve that knowledge- management Works bestﬂ
11;1111as an extensron of the qualrty system
'lﬂ"—""f]qual|ty system prowdes purpose -

V'ywork detalls and practrces may change over trme but the
""fﬂf,,_,,,,,,,,loas|c nature of the work does not change

—""'ijf polrcres procedures Work rnstructrons defrne data and
""f',fjﬂ],,,metadata to be recorded during work -

"""ﬂﬂﬂﬂﬂﬂﬂﬂ,,é- quality-system provrdes standards and mechanrsms for
- knowledge-sharing and knowledge maintenance -

For knowledge shanng knowledge acqurred in ENG work needs
to be Irnked wrth the DIV system whrch doesn T exrstI e

NG



istomer-en q ui rles adanger-area
,,,Iunng our work,,_jwe ve |dent|f|ed some senous |egal and

"""""""”'QLLZOther nsks arising from emai and phone enquiries:

~ some government and other cllents are treatlng |n|t|aI /

unreV|ewed enqurry responses as formal advrce

‘i',ﬂ',',',,,ffrdlsclarmers on emails do help, but may be rgnored

enqurry |nformat|on may need to be shared Wlth others

- others in the Task, or elsewhere in DIV ORG -

— enqulry srgnrflcance may become cIear onIy Iater

e some Issues take years to mature e
— aII mformatron may be lost if | IS not |mmed|ately recorded
o' need consrstent ORG W|de procedure for this ,
We re seelng th|s issue more often other Tasks WI|| see |t too

"5



Som e Cu rre nt m O ;jiij;es toLi"f’f:;iﬁfi;ards sh ared
-~ "" ,”;11111111ikn owI edg e

,~~At present 'systematrc knowledge management IS
“supported only sparsely at DIV and higher Ievels
f~~ﬁjthough there are some new developments

KV Project Database % -

defrned connectrons between data- |tems

Test Iata Reposrtory project .
s experrmental use of ‘self- descrlbrng data- structures

~ « system archltecture not weII surted for inter- Task data
exchange S e ey

— the ORG document management system Y
e system to be avarlable ORG-wide, but details not yet known

o handles documents and workflows but not other data- |tems
whrch erI be referenced in DIV knowledge management

'+ an example of a database that provrdes some suppor t for USer'~f""""""'f,'fff,

1%



Lﬁﬁﬁﬁﬁﬁﬁl,,,////l/ 111111,,he n ee ‘ f' r,, fffﬂff"ﬂﬂ] stan ‘ ar d S
"""fi]Senous Iegacy Problem freCIuent use Of |ncomp Ietely
ﬁﬁﬁﬁﬁﬁ;,/adescnbed often arllltrary data- structures

ﬁﬁﬁﬁﬁﬁﬁﬁﬁReIrabIe knowledge exchange depends on shared
,,,ffff'f'::standards | e ey
- — choice of standards shouId be determrned by who we need to’f,ﬂf}
‘sharewith
| mternatronal standards for seIf descrlblng structures
~* NCSA, SGML XML, XSL XLL, etcetera e
« KV PI’OjeC'[ database outputs WDDX format XML data- structures
. XI\/IL data- structures beglnnlng to be requwed by Defence o

= DIV could help defrne new Industry standards

. Defect Cod|f|cat|on Scheme (extends exrstlng industry scheme)
Pd Process Codlflcatron Scheme (standardrsed data sets)



nWIege —’mange ,1;11111” ' ;';;_ e nt - aSkS’D| 7

~ and above

[ﬁﬁfNo Task can or shoulll attempt to do knowledge-
,,,,,,"";;management onits o own - responS|b|I|t|es should
’ﬁﬂﬂﬁprobably be spllt as

f','f,'ff',,,fdefrne DIV wrde requrrements and standards e

e allocate Knowledge Officer’ role as mdependent Task e

. explore pOSS|b|I|t|es for |nternal / external knowledge sharrng
o deflne organlsatlon W|de standards support Knowledge Offlcers

. support knowledge management as organlsatlonal culture |ts
~nota short term prOJeCt' ,,



C ' ” ~i::::f|iii'U Sﬂ' ' n ﬂ,;;iiirw;f;; CaII to actr . n 7
iﬂijﬂSo howl could We store thrrty years of experrence |n a ”
’,ﬁf,ﬁj’database |n a way th at others could use?

Answer: - -
'_{,’,’,’f by makrng rt easy to do so for everyone every day
Answer e o
—ff~~by provrdrng secure database support not jUSt for data but
- also for metadata and connectrons a7

_’y’,ﬂf',ﬂ'ﬂ'ffﬂy— by provrdrng facrlrtres for crganrsatron W|de cross reference
: and search

Answer

= by acknowledgrng our responsrbrlrty to the future as weII as |



