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KIV in a nutshell (revisited)

e Features:

— modularity, user interaction, management
tools

—language:
» algebraic+procedural specifications
* rich set of programming constructs

— sequential programs: :=, SKIP, ABORT, VAR, IF, WHILE
— parallel programs: ||, AWAIT, OR, ATOM

...with programming constructs for Asbru:
— BREAK (interrupts)
— ||s (synchronous execution)

_ — ||a (any order sequential execution)
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KIV formalisation of Asbru

» Based on plan-to-program mapping:

— mapping of plan conditions:
* FILTER PRECONDITION ¢ body -~ AWAIT ¢;
body
» COMPLETE/ABORT CONDITION ¢ body -
BREAK body IF ¢
* ACTIVATE MODE manual body - VAR
timeO=time, dt=[?] AWAIT timeO+dt<time; body
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KIV formalisation of Asbru (cont.)

— mapping of control structure:
* DO PARALLEL planl plan2... - planl ??? plan2...

* DO ANY-ORDER planl plan2... » planl ||a
plan2...

DO UNORDERED planl plan2... - planl ||s
plan2...

— mapping of continuation specification:

* DO ..., WAIT-FOR planN, ... -
VAR planN-completed IN
BREAK ... IF planN-state=completed

— mapping of specific options: ad hoc way
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The jaundice protocol in KIV
the treatment part

 First version, with big-size modules
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The jaundice protocol in KIV
the treatment part (cont.)

— TSB specification:

« functions&axioms for treatment table, e.g. to

derive the appropriate treatment:
25<a [ a<48 0 1<12 -
get-bilirubin(set-age-Ilevel (tsh,a,l))=0observation;

— Regular-treatments specification:
* procedures for clinical actions, of automatic

activation:
Prescri be- observati on#( VAR ti ne)
BEGA N
SKI P;
VAR timeO=tine, dt=[?] INAWAIT ti meO+dt<tine

_ END
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The jaundice protocol in KIV
the treatment part (cont.)

or manual activation:
Prescri be-observati on- manual #( VAR ti ne)
BEG N

VAR timeO=tine, dt=[?] IN AMIT tinmeO+dt<tine;

SKI P;

VAR timeO=tine, dt=[?] INAWAIT ti meO+dt<tine
END

 procedures using the previous ones:
observati on#( VAR tsb, ti me, Chservati on-st)
BEG N
AWAI T get-bilirubin(tsb)=observation;
PBREAK BEGQ N
Prescri be-observati on#(;tine);
Observati on-st: =conpl et ed
END
| F get-bilirubin(tsb)#observation
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The jaundice protocol in KIV
the treatment part (cont.)

 and procedure for Regular-treatments
Regul ar -t r eat ment s#( VAR tsb, ti me, Regul ar-treat nments-st,
Phot ot her apy-i nt ensi ve- act)
BEG N

AWAI T get-bilirubin(tsb)#transfusion;
PBREAK BEGQ N
Feedi ng-al ternati ves#(ti ne)
I'ls
VAR Observation-st=consi dered IN BEG N
PBREAK WHI LE true do
BEG N
Phot ot her apy-intensive#(...) OR ...
OR (oservation#(;tsb,time, Cbservation-st)

END
| F Cbservati on-st=conpl et ed
END
END . ..
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The jaundice protocol in KIV
the treatment part (cont.)

» Next version, with small-size modules
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The jaundice protocol in KIV
the diagnosis part

e With small-size modules

T
I T

.
P

— i " Y
|-llll|l:l-lr|lr-l|:a"| |Hlmmd qmpin | dmempees brmabee dneos | | dsmeesi skl pges

o
. e

Chak - - | rersrm-blesd-ein-chid | o
- — - . o

-

S

.'\-
e e d—.—_- — B -__
fom g - - =
= i s R
| & —— =

e . "y ._;':-- . l =
i |-|:-'|-—|H-H-|.|" -[lln_m'_u"_n-pummr-ir-uunn--uf;r """;u-u.u;t"‘ -
. = T, o

e

—— gt

=

O Profocune u

The jaundice protocol in KIV
the diagnosis part (cont.)

— algebraic specification: other-diseases

* predicates to be used in IF statements, e.g. to
determine if there could be a hemolytic disease:

famhistory O eth-origin O geo-origin O ear-jaundice o
possi bi l'i ty-of - henol yti c-di sease(fam hi story, eth-origin,
geo-origin, ear-jaundice);
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The jaundice protocol in KIV
the diagnosis part (cont.)

— procedural specifications:

» Anamnesis-abnormal-signs procedure:
AnammPtisNahnanmsisalgneridhRigriste, pat hol ogi c- r eason,
CONDITIONS Anammesi s- abnor mal - si gns- st)

BEG N abort-conditions: pathologic-reason=true

PBR
Vggsa%tl%ﬁ?gﬁy a\lﬁgt:_#gl]a“tac# ?],... exc-weight-loss=[?] IN

| et dg[aﬂy"?ﬁd&r'a‘ﬂﬁ'zt':fmf‘”| |la ... ||a exc-weight-loss:=[?];
VAR ti me0=2KiethIo¥ 21 I N AWAI T ti meo+dt <t i me;
pat hol ogi caske@dd®R =possi bi | i ty- of - ot her - di seases(| et
affr(| ethargy=truecorcapmeaginuel ass.s)
END  then possibility-of-other-diseases:=true
I'F pat hol agisepb88ipARyLdfUsther-diseases:=false;
N s ey 4D
= t iC-TeasQl.=trde " ~
CNProTo o g o eTeasts

The jaundice protocol in KIV
the diagnosis part (cont.)

* Blood-tests procedure:
Bl oodPLeSNSBI00tR dst®- not her, r he- not her, ant - not her, ti ne,
PLAN BOP#t hol ogi c-reason, Bl ood-t ests-st)

BEG Ngo sequentially Wait-for—o&%ional—subplans:yes wait-for one

VAR " neckchlongdh btk ittt ~consi dered.
?r o[rp | god-_t%st -chil d-st=considered IN
BEG N Perform-blood-test-child

PLESREAK eck -blood-test-mother
CORBNIONS
Chesilte pippeoh @RI Kk (ol GIrRo RS kh6RMTRidBiother)
ant - ”‘éhﬂq{nd\}\/ﬁf’a@ﬁfafhgt)‘?ocj' t est - not her -st);
Per f or m bl ood-test-chil d#(; ti e, pathol ogi c-reason,
P Lﬁ Perf&hBIBhaL Ak -chil d-st)
D

C IT!%@CK- bl ood-t est - not her - st Zconpl et ed
filtersreconsitnrskapwrkblosmathgpand dpown(the-mother
. and known(ant-mother)yr ...
END...
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The jaundice protocol in KIV
the diagnosis part (cont.)

» Jaundice-determination procedure:
JaundPt.eA NeA narmimesi s-abHOMARI S gres
PLAN BODY jaundi ce-clinically-significant)

BEG: Ndoh::;equentlally wait-for all I .
Bl anchi ng aglaﬂ VBrHBr %QH‘ zﬁéessure test-manual #(; tinme)

OR I cteroneter= t é

OR Transcut aneou {aund ce- Itthrq? It?l %ﬁuarﬁ}?ﬂ tine)

OR Det er i ne- ext effts &r udad progreSS| on- manual #(; tine);
j aundi ce-cl i ni calT@@?%ﬁW‘?%ﬂdemaH' est

VAR tinme0=time, dReENinaeEal-cephalpeautadniqgiession
END; ask Jaundlce-clmlcally significant
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The jaundice protocol in KIV
the diagnosis part (cont.)

» ...and Diagnosis-hyperbilirubinemia procedure:

D agnoBLiA&RE Ayrarmiried stall memat(YgRsb! o- mot her , r he- ot her,
PEyQ$]@H5E?V time, jaundi ce-clinically-significant, pathol ogi c-reaso
BEG N
VAR S&ﬂm'aé%d’t‘/ﬁﬁrf%%s st =consi der ed, Bl ood- t est s- st =consi der ed,
Ananndﬁmﬁmﬁeﬁﬁlyea&mﬁréab§b st =consi dered IN
BEG N Anamnesis-abnormal-signs

PBREAK )
BEGI N Blood-tests

pat HANGENRESis-Rgmal vt p-gisgase
Anardasiidicertiten®ingligRs#(: ti ne, pat hol ogi c- r eason, Anarmesi s- a
Bl ood-t est s#(; bl o-not her, rhe-not her, ant - not her, ti ne, pat hol ogi
Bl ood-tests-st);

Anammesi s- henol yti c-di sease#(; ti me, pat hol ogi c-reason, Anamesi
Jaundi ce-determ nation#(; time,jaundice-clinically-significant

END

| F Anammesi s- abnor nal - si gns- st =aborted O Bl ood-t ests-st=aborted
0 Anamesi s- henol yti c- di sease- st =abort ed
END
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The jaundice protocol in KIV
the top-level plan

— procedural specification:
» Hyperbilirubinemia procedure:

Hy per BPLANbHYEEI{ VAIRIAEENI& b, di rect - serum bi i rubin, total -urine-bili
COMDI PlONSBE her, r he- not her, ant - not her, tsb, ti me)

BEG N -disease=
VAR P@ abo% Condltl?nﬁegmﬁpll Iét%Pgegesne’lo[lxﬁlcv%r posstl bi'lity-of-chol
pﬁgﬁ s+Tr eat ment - hyperbi | i rubi nemi a-state=[?] IN
BEGI G0 unordered wait-for Diagndsi s+Treatment-hyperbilirubinemia
PBREAK  Check-for-rapid-T SB-increase
BEG‘ N Check-for- aémdlce>2-

Q;I kfra gcreﬁege#( age, tsh, direct-serum bilirubin
s Q) Fee-WFEEP- 2- weeks#(; tsb,direct-serumbilir
|| s RirgrosistTir BB&JWbe%[N@m@ time, var-possibility-o
| | s Di agnosti cs+Treat ment - hyperbi | i rubi nem a#(; term age, bl o-nj
END
| F Di agnosti cs+Treat nment - hyperbi | i rubi nem a- st at e=conpl et ed
O var - possi bili ty-of -henol yti c- di sease=true
END
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Conclusions

e Current state:

— formalisation of jaundice is complete but not
stable

* open questions in translation of difficult plans
« still no proper translation for parallel plans

e Conclusion;

— translation of intermediate Asbru models into
K1V is harder than expected

— Asbru plans are difficult to recognise in KIV
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Conclusions (cont.)

* Next steps
— study (somehow) general translation rules
— extend KIV with more Asbru constructs
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