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The Ti me Use Survey

The Time Use Survey will be conducted by Statistics New
Zealand, commencing later in2009.

For every household selected in the Time Use Survey, up to
two adults are selected to participate in the survey. These per-
sons are required to complete a hand-written diary of all the
activities they do within a 48-hour period. Different days are
allocated to different persons to ensure that all days of the
week are covered.

As well as a primary activity, participants may record up to
three additional activities which they may be performing at
the same time. The diary also has provision to record where
the activity is taking place, for whom and with whom the ac-
tivity is done.

When the completed diary is collected, a supplementary
Blaise questionnaire is administered by an interviewer to col-
lect other socio-demographic information which will later be
used in the analysis.

The paper diaries are returned to the office for data capfure.
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Sample guestionnalre (right-hand page)
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Blaise data capture instrument
Form approach to capture

Con t information Short-cut buttons

Question text for field in focus One full episode
(up to four activities)

Vertical split screen

The Form approach shows the whole episode and all its elements

Ftrnr Aff',rGf

EE
TUSDiary Oiary (Active) EOF|elds Table Data (Passive) SummaryDayl SummaryDay2

Household: Ri49687003 Person: 1
ilMembers in HH: I
lntervlewer lD 123
Respondent Name: Michacl Palin
Age :68
Sex: Male Paid work: No

Ac'tivltics for Epirodc[21
Whcrc wcrc you OR how wcrc you travclllng?

t^ 1. Athome
f 2. At othcr pcoplc's homc
(. 3. Work place or placc of shtdy
c 4. Publlc or commcrclal arca
c 5. Bush, beach orwilderness
c 6. Marac and othcr sltcs of cultural signltlcancc

to Maori
c 7. Prlvatc or non-commcrclal arca
t^ 8. Travclling by foot or bicyclc
(* 9. Travelling by car, motorcycle, truck or van
f 10. Travclling by bus, haln, taxi, fcrry, planc
r 1 1. Other locationr or modes of transport
f 97. Rcsponsc unidentlfiablc
e 99. Notstatcd
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Blaise data capture instrument
Table approach to capture

Context information Short-cut buttons

Question text for field in focus

Horizontal split screen
Rows of episodes

(up to four activities)

The Table approach shows multiple entries and supports insert,

DiaryDatacapture system 
split' merge and deletion of entries
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Houscholi: R189687003 Pcrson: I
Intorvicwcr lD 123
Resoondent Namc: Mlchacl Palln
Age :58
Sex: Malc Paid work:  No

Occupat ion:

Activltica for Epirodc['l ]
On what day did th. cpisodr !t!rt?
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Entry interface

The main entry interface consists of a small dialog box
containing buttons which are visible andlor activated based

on the role of the known user.

The main interface as
seen by a data processor

The main interface as
seen by a manager of
the system

Time Use Survey
Diary Systems

Urcr: Frcd Wcnrlng (FJf

Time Use Survey
Diary Systems

fn.rt""_l
f^"-t,il]
rffi;_l
f ,r"." l
f-;*__l
f-'"""-l
fil'*--lUscr: Frcd Wcneing (FJ)
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Data Processing Manager's
Task list (Register)

n process

Status info

Summary counts Filter, action and report buttons

The DataProcessing Manager's task list uses a central Register
to keep track of diary coding progress. The interface

can be used to load and export cases, assign cases to coders
and produce reports

flm7rfi1
t70341ll01
t70ltlll0l

Codlng m/l|l2mg FW

Loaded O?l1zf?ltrl€

Adgned |UftnW FW

Loaded O2f12l?i[n

Lord.d 02|12I2UB

Loadcd O?l1zlz|dl,g

Loaded Ozl,l-2n0,E

Lolded O2l12l2oE

Loadcd O2l12l2UJ,g

Loadad 021121lfi8

toadad O211212fi8

P.rdal tlonExhcnl

Loc llorStarled

l{otstrnod l{oistlrled

llotst.rt.d NonExh.nl

l{onExbrnt l{oisllrl.d

llotslrrt.d llonErhtanl

llotstsrted llonExH.nl

f{otstrried l{onExhrnl

l{otstul.d }lonExktnl

llotstarl.d llonExhe nl

llotstartod llolstaned

(
59sdr

Totrl:12 Lordcd:9 Arrlgnrd:1 Codlng:2

Buttons for load and export
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Data Processor's task list

The Data Processor's task list displays the cases that have
been allocated to the coder. Status information is displayed

and buttons are provided to initiate actions

Asslgncd NotStarted NonExistcnt
Assigncd NotStarted NotStarted
Assigned NonExistent NotStartcd
Assigned NonExistcnt NotStarted
Asslgned NonExlstcnt NotStarted
Assigned NotStarted NotStarted
Aselgned NonExistent NotStarted
Assigncd NotStartcd NonExistent
Asslgncd NonExistent NotStartcd
Assigncd NotStarted NonExlstent
Asslgncd NotStartcd NonEristent
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Data Capture management interface

Up to 2 diaries coded Basic personal
informationper household

Status information Edit action and report buttons

Buttons for summary report
of household information

The Data Capture interface provides access to viewing,
editing and reporting of progress with coding

to the operator. Status information is displayed and
buttons are provided to initiate actions and reports.

Buttons to view
more information

(from questionnaires)

lD: V601099005H(X11

person 1 n2
e : Clalre Blood : JoannaPyper

Female aged27 Female aged 50

Dlary 1
Status: Coded with no crrors

BL Status:Clean
Episodes:20

: Codcd wlth crrors

BL stafuc:Suspcct
Eplsodcs:12

t6-p"'t I
f-Edial
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Data Capture reports

Summary household information to assist the operator
with the family context of the respondents.

Outcome report of failure of edits applied to the diary entries.

H€ Edt uG|Y Inrc?t Fcrn* ll+

Report  on edi t r  for  Diary !  RZB968?OOGPOO1

Edits ci.t.h a gtatu8 of : 3. Failed
#?6 No eaElng or dElnklDg actlvltiEs Eecorcled ln 48 hours (Day 21.

#29 It ls unlikely Ehe regDonde[t di,d not sleep iu Ehe last 24 hours (Day 2]

fifhh, prcFl M.t.l

Hr E* Fom.t tlrl tldp

T{ne use surve)f - Sumary of nousehold record : R289687006H001
Page 128-04-2009

rnterviever Number : t tunber of Personal euestionnaries: 2 ttunber of Diaries: 2

ISEXITGEI RELATIONSHIP TO I RELATIONSHIP TO I ETHNICITY
|  |  l r r e d  l r e d  I

IPERSOML II{cOilE
I

Fred lones I l,l | 281 I other re' lat ive l t 'z I  t  s0,om-t70,000

Ted Jones l  t t  l  18l other relatJve I | l c I t100,00x-tx50, 00

lohn Jones I  l ' l  |  281 other re lat ' ive I  s ther re- lat ive l t tE I  t  50,  001-t70,  00o

RESPONDENT 1 FRED JONES DrARy DAys: rrlday to sunday -- 1-0-10-2008 to 12-10-2008

rt'tcof.lE TYPE: self ernployrnent or business
OCCUPATION:
pa ld  work  ( t -as t  7  days) :  No

UNPAID t€RK NON HHLD l{Ell - 4 WEEKS: MTjIE OF OR,GA'{I5ATION5

RESPONDENT 2 TED ]ONEs OIARY DAYS: FT - -  10-10-2008 to 12-10-2008

ItrlCOllE TYPE:
€CUPATIOT{:
paid vork (uast  7 days):

vaqes. sa' larv or comnission
sti t l i t lca1 lnalyst
Ye5

UNPAID IPRK I{ON HHLD I{E{ - 4 IIEEKS: NAI4E OF ORGANISATIONS

care for  chl ' ld  (under13)
coach.  teach or  t ra ln
Provlde t ransport
Shop
cardenino or  repairs
rund ra ' l sTng  o r  i e l l l ng

rel l lnqton chess ass well lngton Harr ' lers
re l l ln f ton  Har r ie rs
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Dual coding

In order to maintain a good level of quality in the coding of
activities, a proportion of households a^re selected for dual
coding by another member of the coding team.

Once the diaries in a household have been coded and cleaned
then the system uses a randomly generated number to decide
whether that household is selected for dual coding or not. The
proportion of households which are selected is based on a dual
coding rate recorded against each user in the system.

The dual coding rate can be adjusted by the Data Processing
Manager in which case there is a process to reselect or dese-
lect households that are to be dual coded.

The dual coding interface is identical in functionality to the
main coding interface.

Once both coding and dual coding of a household has been
completed then that is passed to a Qualrty Manager for identi-
fication of differences, scoring the differences and marking
them.
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Quality Manager's task fist

List of cases Counts of fferences

Status information

Summary counts Filter, action and report buttons

The Quality Manager's task list shows cases that have
been coded and dual coded and are ready for scoring

and marking. Status information is displayed and
buttons are provided to initiate actions and reports

l 3Diary Data Capture System June 2009



Diary Marking management interface

Counts of differences
found and marks made

Status of hybrid record and
related action buttons

The Diary Marking management interface shows the counts of
differences and provides buttons to carry out marking and

make decisions. Hybrid creation is also supported with buttons
provided to initiate actions and reports.

lD: V501Q99005H001 e

Selected ierson 1 person 2
Namc : lClaire Blood : JoannaPypcr

Female aged 50Femalc aged?7

tE.p-t ditrrl

tffi-l

Hybrid 1
Status: Coded with crrors
BL status:Difi

Hybrid 2

Eplsode difrs
Tlmc dlfis

Codc dlFs

Othcr difis
Time marks
Contcnt marks

2t20
1 t20
1 t21
0
A.0 8.0
A=O B'o

Episode difrs
Time dlffs

Codc dlfis

Other diffs

Time marks
Content marks

1t12
o t12
' l112

0
A-0 B-0
A=0 B=1

Decision : Createluse a hybrid diary

t4

Buttons to examine and
mark the differences

Decision buttons and outcome status
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Marking screen (default situation)

---Timc marking ---

C 0. Not mrrked yet
c 1. Primarycoder
r 2. Dudcoder

--- Primary codcr ----

Start lDay: 0 Time:4:00 AM
Stop time ls3oAM
Stop day fT
l.Literal i l

Activity lSteep

--- Content marking ----

0. Not markcd yct
1. Primary codcr
2. Dual codcr
3. Nelther

--- Dual codcr ----

Start lOqf O Time:4:00 AM

Stop time lsnoAM
Stop day Il
l.Literal i l

Activity lSeep
Who for

2, Literal
Activity I

Ittztt

\tVho for

2.Literal

Activity

Who for

3. Literal

Activity

Who for

4. Literal

Activity

Who for

Locatron

with?

Codes

Who for

3. Literal

Activity

Who for

4. Literal

Activity

Who for

Location

with?

Codeslttztt

--- Eplsodc ---

l#1

The Marking screens show matching entries for the primary and dual
coder. Time and content marking occurs in the top section.

The detail of entries cannot be changed (system is self-correcting).
In the above screen shot the entries are matching therefore no

marking is needed. The operator may proceed to the next
episode or use the "Navigate - show errors" menu entry

Diary Data Capture System l 5 June 2009



Marking screen with differences identified

--- Contcnt marking ---

0. Not marked yet
1. Primary coder
2. Dual codcr

--- Primary codcr ----

Content

o
Times

o
0. Not marlted yet
1. Primarycoder
2. Dual codcr
3. Ncithcr

--- Dual codcr ---

Staft

Stop time

Stop day

1 Literal

Activity

Who for

2.Literal

Activity

Who for

3. Literal

Activity

Who for

4. Literal

Activity

Who for

Location

wth?

Codes

Start

Stop time

Stop day

1. Literal

Activity

Who for

2. Literal

Activity I
Who for

3. Literal
Activity I
Who for

4. Literal
Activrty I

Codes 111112

---- Eplsode ----

Fz

Who for

Location

wirh?
TT
IT-

111111

--- Episodc ----

l#,

The Marking screen shows matching entries for the primary
and dual coder. Where differences have been detected these are
identified using red crosses. In the above screen shot there are

discrepancies between the times and the content (see the Codes field).
The marking fields at the top also show red crosses indicating

that marking is required.
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Marking screen with marking identified

Who for

2 Literal

Activity

Who for

3 Literal

Activity

Who for

4 Literal

Activity

Who for

Location

with?

Codes

--- Time marking ---

i- 0. Not marked yet
r. 1. Primarycoder
. '2. Dual coder

--- Primary coder ---

Start lDay: 1 Time: B:00 AM
stop time F30AM
Stop day i-T
lL i te ra t  m

Activity lHad wastr

--- Content marking ---
(- 0. Not marked yet
:- 1. Primarycoder
'r 2. Dualcoder
i- 3. Neither

--- Dual coder ---

Start lDay: 1 Time: B:00 AM

Stop time l-e2oAM-
Stop day tT

i i Lrterai i@! i
Activity lHad shower

Who for

t----

lttrz

--- Episode ----
G . ,
I t r z

Athome

2 Literal

Activity

Who for

3 Literal

Activity

Who for

4 Literal

Activity

Who for

Location

wfh?

Codes

Athome

Irrt

l # ]
t -

The Marking screen also shows the outcome when marking has
been done by "greying out" the non-selected entries. The screen shot

above shows that the primary coder was selected for Times and
the dual coder for Content. In this case the screen shows (in the white

activated cells) which entries will be used if a hybrid is to be
produced. The other entries are shown "greyed out" .

Notice that the red crosses have disappeared now that marking
decisions have been made.

Diary Data Capture System t 7 June 2009



Marking screen with marking errors

--Tlmc mrrklng -' -- Contcnt merklng --

0. Not mrrltcd yct
l. Prlmary codcr
2. Duelcodrr

Times
a

lDay: t Time. 8:30 AM

lr5oAM
F
lEat breaKast

0. Not merkod yct
1. Primrrycodcr
2. Dudcodcr
3. Nrlthor

- Dud codcr.--

lDery: 1 Time. 8:20 AM

1. Literal lEat breaKast
Activity lEa breaKast
Who for

2. Literal

Activity

Who for

3. Literal

Activity

Who for

4. Literal

I

Activity I
Who for

Locaton

with?

Codes

--- Prlmary codcr ---

Start

Stop time

Stop day

1. Literal

Activity

\'V|to for

2. Literal

Acbvity

Who for

3. Literal

Activity

Who for

4. Literal

ActiviU

Who for

Location

wth?

Codes

lRead newspaper

Athomc l1 Athomc

lur ,Ms11 Ir rar r

-'- EPlrodc -

| #3 -

EPlrodc -.

l# 3-

Start

Stop time

Stop day

The Marking screen also shows when marking selections may
produce errors in the continuity of times. The above screen shot

shows a red cross against the time marking entry to indicate
a problem with this marking selection.
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Navigation and error messages
The operator can locate the differences and problems using the
"Navig ate I Show all errors" menu item. The screen shot below

shows the list of problems and provides buttons
to "go to" the entries involved.

Erqi

Acfdy 1 sfEld b. th trctorl ed codcd ha sdrc

AdiW 2 *uld bc ttE pr6t ild coded ttE m

Whohttf drry$oddbplart ddthe w

Aclivty l *nJd be ttp qawr md codod trc sm

Whae' atry *ruH bc rr?st ild tlt sarne

Q:cstimnrchrod
DkyDce-{3l.Stop-lic: SloP tbc

DiarDalarl{} Stop-Thc: Slop thc

DiutD.aa-{3}Slop-Dar: Slop darr

DirrrDahd{LSlop-Da; Slop dcr

Y*E
&rtAl{
&zn|i
1

I

DiulDala-t{alkirgl3l-Ti;-Cdtcna-Lailc Tircr llot rdtGd Fl

i .

Eno i{omelin

tlags for dlficrcnces In timcldaY
and days lhould bc thc aame

To see the text of any indicated problem the operator double clicks
on the red cross. The screen shot below shows the message produced

by the system when the times are not continuous.

Eror irlormationEnots

errort: 0

Episode times must follow on - check your marking so that
the start tlme of each selected eplsode matches the end tlme
of the previously selccted episode

Questions irwdved Value

DiaryData-l,larking[3]-Time-Conlent-llark: Timct Primary coder

DiaryData-l,larkingl5l-Time-Eontent-l{ark Time* Dual coder

Hard errorsl I Artive

l 9Diary Data Capture System June 2009



Reporting the differences and marking

Report of the counts of differences, the marking and
outcome for one or more coders.

Report showing the detail of differences found in one episode.
Differences are marked with an asterisk (*)

Flt E& Vlctrv Inttt Fo.rnd Hcb

I
1 1-05-2009
Person #2 ferGl

Tlrm gse Sqrvcy - SutGaEy o! Dluy dltterQnces tor V6O1O99OOSPOO2 
A

e aged 2?

Sunmry
Coder  I  { fX}
Coder  F  {FX l
TiEe diffcret
Code dlltercr
Ep lsode d l f f t
Ocher dllterr

:  !p isodcs-12  Codes-12
:  Ep i rodes-12 CodcJ-13

lccg : O
rct! 3 1
r r e n c e s : 1
Inces  :  o

Dera l l  fo r  ep1
Start t lG
Sbart. day
seop tfirE
Stop day

L l te ra l  1
lcc iv iuy  1
Code 1
Bho for I

L l t e r a l  2
t  l c t l v l t y  2
t  code 2

who for 2

L l teEaI  3
lc t i v l t y  3
code 3
UtIo f,or 3

L i te ra l  {
Activlty 4
Code 4
Uho for 4

LocaEion
Eho Eitb

rodc #13
? : 0 O  L !
2
B:00 At r
2

REA! NOIEL
REID ITO\IEL
9 9 6 6 5

? :OO A !
2
8 :Oo  I !
2

RXAD NOVIL
RDAD NO'IIEL
99566

Drink tca
Drint cer
99656

:dl-ldD, rsFt Mtrt

Flc E4 Yla{ llEt Fmt tlob

ft in Uaa guryly Scorlng ud larktng Reporc i 14-O5-2oo9
DtJcrcpaacy raccs by relected codcrs

Dldy ---- Coult Ditferclscs -- Tlm f,uk! -- --- ConccEt lukr -----

ID Codar Dual Epls Codes TlnJ Codes Ep1! Othcr Codarl CodeEB Codcrl CoderD Ncichcr OuLcor

V 5 O 1 O 9 9 O O 5 P O t r X  f , t  O  O  2  |  1  O  O  0  O  O  O  N o d e c i r l o D

v 6 o 1 o 9 9 O O 5 P O r X  F i t  O  O  1  O  1  O  O  O  O  O  O  H l r l E l d d l u y

0 0 3 1 2 0 0 0 0 0 0

Slmy lor CodeE : FX

Tocal cplsodee codcd !  O

Total  cpisodes accc9tcd :  O

Total  epiroder rcjected !  o

Rcject lon rate :  N/ l
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Technical challenge:
Local deployment

The most efficient way to operate Blaise data capture, when there is a
complex instrument and a fair amount of external look-up steps, is to
place the Blaise data capture file and the external look-up files local
to the operator.

The two issues that need to be handled as a result are:

. Ensuring that the activity code list is always up-to-date

. Transferring the diary datato and from the central data store

The consistency of the activity code list is managed by recording the
version number of the current activity code list in the set-up settings
for the system. The version number of the activity code list in the 1o-
cal environment is then checked whenever the system is started. If the
version is not up-to-date then the main data entry access buttons are
de-activated until the latest version is installed.

The Diary datacapture system has a central data store for each proc-
ess (diary coding, double entry and marking) which is placed on the
network. Once a household has been selected then the system copies
any existing data to the local disk drive before enabling the operator
to change it. At the end of involvement with that household the sys-
tem prompts the operator to commit the changes or go back and re-
vert to the original version:

On. or mor. dl.tlcr hlYO bc.n upd.t d

Scloct OK to commltthcrc chrngcr mw

f  .K_lf  c-;-

Diary Data Capture System 2 l June 2009



Technical challenge:
Filtered lists

Once the survey gets underway, the list of households is expected to
become large so a filter technique has been added to enable the sys-
tem to target households that have been assigned to a particular user,
have reached a particular status or from a particular month.

The filter works by applying a series of conditions to the list of en-
tries in the main register. Those entries which match the filter condi-
tions are then copied to a temporary file before displaying them on
the screen.

Using a filter frees up the register for multiple shared access. The reg-
ister data only gets updated with status information when the operator
closes a diary coding, double entry or marking process.

Household status

Survcy month

Codlng pcrlod

Start Detc:

End Datc:

r Jan
r Fcb
t- Mer
r Apr
r Mry
r Jun

r Jul
r Aug
r scp
r oct
l- Nov
r Dcc

Dlary statur I

Diary status 2

I q*Jlfn"*-lf-r- _l
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Technical challenge:
Tracking time over 48 hours

The Time Use diaries record episodes and activities over a 48 hour
period commencing at 4AM on the first day and finishing at 4AM on
the third day.

To make it easier to manage these time events, and check the se-
quencing of episodes, the diary instrument has been set up to convert
each time point (consisting of a clock time and day number) into an
integer with values from 0 to 2880. These codes then represent the
2880 minutes in a 48 hour period. Each start and end time is duly
converted.

Using this simple conversion makes it much easier to check times
against each other (to ensure episodes are consecutive) and to calcu-
late time differences or sums.

r: I DiaryData
i : r  f e

rri I e[1]
,:;t J el?l

F Literal-l - Eat bred<fast

F Activily-1 - Eat beakfast
F  Eode -1 -11411
F Literal-2' teadnewspaper
F Activig-2 - tead newspapet

F Code-2'44311
F WhoWith-Alone
F Where'Athome
F NextEpisode - Eontinue

,ti I e[3]

F StsLDay'1

Diary Data Capture System 23 June 2009



Technical challenge:
Providing alternative data entry methods
In order to synchronise the two methods the instrument uses two ar-
rays, one for each method, containing all the episode fields. The first
array is used in the ordinary flow of the questionnaire and the second
is used in a table. Both affays are initiated using the KEEP instruction
then a single field called EntryMethod (with two possible values) is
used to control which one is the active method and which becomes
the passive method.

Depending on which method is active, the Rules in the diary instru-
ment copies all the values of the coffesponding active affay elements
to the other (passive) arcay.

D i aEyD ata. KEE P ( C o dingl{e utro d, D ays_to_do, }Iinute s_to_do )
DiarfTabl e . REE P ( CodingDlethod. Days_Eo_do . llinuEes_Eo_do J

ffapture diary episodes using sequential paEres)

If Entryllettrod=UseForn Tl@I
DiaryData ( Codingl{ethod,Da}'s_to_do,llinuEes_to_do J

{Populate the tabTe rrdth data fron the episode entries}

El lR i :=I  TO I20 D0
If DiaryData. e I i ] . StaEt_Day<>Ef,lDE TllEf

DiarfTable. e I i ] . Stars_Day : = DiarYData. e I i ] . Ssart-Day

DiarlTable. e I i ] . Start_Tine : = DiarYData. e I i ] . Start-Tiue

DiarlTable. e I i ] . StarE_PoinE ! = DiaryData' e I i ] . Statt-Point
(eEcJ

D iarlTable. e [ 1 ] . tlttoUiutt : = Di arYData' e I i ] . ll]tolrliltt

DiarlTabIe. e I i ] . tl]rere : = DiaEYData. e I i ] . Iinretse

Diarflable . l{o<_Foinc : = l[$( ( 0 .Di arlrlable. e I i ] . Stop-poinu)

Diarflable. e I i ] . Tlne_ltins : = DiaryData. e I i ] . Tiue-Uins

EIDII'
EIDDO

E[,S
D i arflab I e ( C o dinglte tho d. D a1's_tso_do . llinuEe s_to_do J

{Populate t}e episode drrdy with data frou tlre taDle}

Ft lR i :=1 TO I20 DO
IF Diarflable. e I i ] . Start_DaY<>EIDry IIEII

DiaryData. e I i ] . SsarE_Day : = Diarf{able. e I i ] . Start-DaY

DiaryDaca. e I i ] , SEarc_Tiue : = Diarf{able. e I i ] . StaEt-TiDe

DiaryData. e I i ] , StaEE_Poins : = DiarYlable. e I i ] . Start-Point

t e f c l
DiaryData. e I i ] . tlftoUittt

DiaryData. e I i ] . tlhere

: = DiarYTabte. eli l .! i l ttoli l i ttt
:  =  DiarYTable.  et i l ,Wtrere

Di aryDara. llil{_Point : = IIAX ( 0 rDi aryData. e I i ] . StopJroinE]

DiaryData. e I i ] . Tiue_ilins : = DiarVtable. e I i ] . Tiue-I{ins

IF Diarflable . e I i ], Stop_Foint < Diarflable. Ho<-Poins TIIEI

DlaryData. e I i ] . llextEpisode : = Eontlnue

E|DIT
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Technical challenge:
Table operations

The special block commands of INSERT and DELETE, along with
other assignments, are used to insert or delete rows in the episode ta-
ble and move the remaining data around to achieve the desired out-
come (being either insert, delete, split or merge).

These special operations are controlled by setting a Flag to allow the
coffesponding rules to be executed once. The Flag is reset to the inac-
tive value at the end of that section of the rules to stop the actions
from being repeated.

{Xilles to insert, ilelete, splrt o.r eerlre eEtrres}

xContlEL, REEP
xRoullo. KEEP
xAcEion,KEEP
If xConflru=l lltrt

II XACEION='IIIJSERT' Nq
aRonnol:=xRowno+I fthis adjustrent needed to ensuJe action dt tl?e tiqht Tinel

Dlaryfsble. e. ItrSERT ( aRoEnol I

{TIrc folTwing ro,4t gets over the problee of baving d]l ro&rs disappear oft route

r+lren inserting! on Lst rov Set stop tiue to stdrt tine + 7 einutel

DllElTable.elxRowrol.Scop_ti tr  := Diarf lable.ElxRounol.Start-EiIC + (0' l '0]

E.SGIT xlcrlon='DELETE' llGr
aRourol:=xRonno+I (t]ris adjustnent needed to erlsure action dt tITe zight Tzne|

Diaryfable. e. DELETE { aRoonol I
ELSGIT XACIION='I{ERGE' IIff

rRounol:=xRosno+I {this ddjustnent needed to er2su.re action at tlze ri{bt Tzne}

aRouno2: =xRovno

DiarlTlble . e I GRowroZ ] . Stop-Eile : 'DiarfFablc . e I aRosnol ] ' Seop-t'ine

Diarflablc. c I aRsunoz ] . Lieeral-Z : =DiarfTable. e I aRonDol ] . Llceral-I

Di aryf 6b Ic . e l aR onnoz l . Ac Eivity-z : =D i ary{ab I c . e l aRosno I l . lc t ivj' q'-1

. . .  e E c  . . .
Diarftable . e I aRovno2 ] . UhoFor-4 : =Diarffable. e I aRornol ] ' ElroFoE-3

aRownol:-xRovuo+Z fthis adjustrent needed to ensure action dt tl?e riqht Trne|

Diarltablc. e. DELETE ( aRonuol I
ELSEIf xAcEion=' SPLIT' EGll

6Rownol:=xRonrno+Z {this ddjusteent needed to ensure action at the tig}:t lznel

aRouno2: .xRssno+I

aRomo3: =:tRogno

DicryTable. e. INSERT { sRogllol I
DiarlTable. e [ aRounoz ] : =DiartrTable' e I aRoEno3 ] { copi e s tron 7 tne d bovc }

DiarfTablc' e [ aRorno2 ] . litcE aI-I : -Diaqtable. c I aRosaoz ]' Llteral-z

DiaryT&Ie. eI aRoEroz].ActlvltY-I: =Diarltrable. tlaRoEroZ I ' AccltriE]'-z

. , .  e c c  . . ,
DiaEI{abIe . e I aRornoz ] ' Literal-3 : =Dlarltable. e I aRo[|ro? ] ' Literal-4

aDiff,nius: = {lBSTlre (Dlaryrable. c [ 6Rosao2 ] . Sr.op_Eire ] -aBsTlre {Dia4/tabte. e I aRownoz ] . Scars-EiEe ] ] ,/ 1000 /50

IF ADlff,Ilin! >I IIGf,
aDl.fftrins : = DIT(aDifftrins/Z)
Dlarl trabte.elaRosno3l.SEop_ElLe:=Dlalyfable.elaRovno3l.Start-t i le+(0,aDiff tr i f f i ,0l

ElDIT
EFIT
xconfirr : = 0

slf {of xContzzu=7i
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Technical challenge:
Re-aligning episode times

When comparing the dual coding of activity episodes it is not a sim-
ple matter of comparing the elements of two affays. That is because
one array or the other may contain more or less entries. This can hap-
pen where one operator considers that two or more episodes have
taken place for a particular time period, and another operator consid-
ers that only one episode has taken place for the same time period.
There are many other possibilities for time discrepancies to arise.

So, before the detail of trvo sets of activity episodes can be compared,
they need to be processed and re-aligned based on start times and end
times.

A procedure was developed in Maniplus that compares the start times
and end times of the two affays of episode information and makes
coffesponding re-alignments to all the entries when problems are de-
tected. The re-alignment process involves inserting dummy episodes
that have the same start and end times (effectively an episode with
zero elapsed time) and contain no activities. The episodes effectively
push the subsequent mismatched episode up by one. The whole proc-
ess is then repeated across all the elements of the array until all en-
tries match on start time or end time or both.

(See the code extracts on the pages which follow).
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Re-al ig nment code (part
{Procedure to adjust tlze pointers for trdnsfex of ddtd}

I'RIl(DllRE PoinEAd'iust

PIRilE1ERS
IilPmT PoinEer Eo fix : SITIIIE
Il'lPmI FroD__point : IITIEGF:II

rltsrTltcrIoils
IF  Po ince r  t o  f i x= 'A ' I l@I

Fm, x:=EroDJtoint lO 120 Do

II' PointerAlxl>0 IflEr

PointerAIx ]  :  =PoincerAlx I  - l

E SIf PoincerAlxI=0 THEI

If x=Frou Poinc ffiEl
PointerAlx I  :  =PolnterAlx- l  l

E[.SE
Po j .ncerAIx ]  :  =PointerAlx-  1 l+I

EDIF

ECrm
EDI]r

EIIDDO
g,SEIf Pointer to fix='Br TIIEI

Fm. x:=FEoDJroint fo 120 Do

If Poj.nEerB[x]>0 l}|Ef
PointerB [x ]  :  =PointerB [x ]  - I

ESEIf  PoincerBlx l=0 n@l

If x=Fror Polnc I|fiI

Po j.nterB [x ] : =PointerE Ix-f ]
E[.SE

PointerB Ix ]  :  =PointerBlx- I  l+ l
EDIT
EGIT(IR,

EIDIF
EIIDDO

EIDIT'
ElDrnocDrnE

{PJocedure to checf. atries until rliffuace in tiaes is fficow}tered}

{When d.iffercnces d-re found ddjust one ot other by repeatzng}

Rl@lE checlrTires
PnIGM;

IUPlnt sEart, froD : IXEER
EXPIEI Up_Eo : If,EGER

IEIR'CIIIIIS
Fm l:=start Fror T0 I20 DO

{Test if d)iqned entries eltrstl.

II' (Diary.DiaryDaEa.e[]oinrcrAli]l.EropJroinu'o) nD {DiaryoA,DiaryDaEa.elPointeEEIi]l.sEopJtoint---0) I'llu

UP-to : = i

fl. Test it stdrt pornts d.re t.he sdee)

I I '  Diary.DlaryDaca.e[ lo interAl i ] l .s tarEJoint  = DiarytA.DiaryDaEa.eIPointerBI i ] l 's tar tJoinE nBl

{Test rf trd poifits dre t}e sdde}

II' Diaty.DiaryDara.eIPointeElli]l.stopjroiut = Dlary0A.DiaryData.elPoiuter3till.stopJtoint DGlf

{no ddlusteent needed}
Adjur t :  =0

E[,SE

fddlusieert r?eeded)

ftest if trd ^A rs qledter thdn e]?d B)

l r  Dia ly.DiaryDaEa.eIPointeEl l i ] l .s topjo inE > DiatYoA.DiaqData.eIPoinuerB[1] l .s topJtolnE nf fH

{test if ard I is qredter t)ldn or equdl to end 8+1}

I t '  Diary.Dj .aryDaua.eIPointeEl t i ] l .s topJ}olnc:r= Diaq'oA.DiatyData.eIPointeEBl i ]+I l .s topjo int  l l t l t

Adjust: =1+I

Pointldjwt i rA' .Adjwti
EXIMIN

EDIT

{test if ead ̂ 4 is less tftdn el?d 8}

IXSEIr Diary. Diar!'Dara. e I PoiDEerA[ i ] I . stopjoint 4 Diary'oA. DisryData. e I PojnteEB I i ] I . sEopjroinE lilIil

{test if end I is qredtex than or equaT to ard t+1}

II' Dlary0A,DiariDaca,eIPoinEelBIi]l.stopjroint i= Diary,DialyDaft.eIPointeEt[1]+Il.stopjroint nGf

Adjuet: =i+]

PointAdjust( 'B ' ,Adjust i
ErIE|n

EDIT
mrr

EDIT
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Re-alignment code (part 2l
{2.  Test  i f  s tdr t  point  A ts less t l ran star t  8}

tx SEIF Diary. DiaryDaua. e I PointerA[ i ] I . suartjoint' < D j.aryoA. DiaEyDaEa. e I PointerB I i ] I . startJroinE IHEIr

{Test  i f  end poiats dre the saee}

I f  Diary.DiaryDaca.elPoinEer l l i l l .s topJoint  = Diar t 'oA.Di .aEi 'Data.elEoinrerBl i l l .sEopjoint  I f lH

{no ddlustBent needed.}

Adjust :  =0

ll.sE

(adlusttent needed)

{test if end .il is qredter thd.n end BI

IF Diary.DiaryDaEa.elPointerAl i l l .suopJroint  > Diary0l .DiaryData.elPoinceEBl i l l .s topJroint  f f lEI

{test i! end .{ is greater than ot equdl to end B+11

IF Diary.DiaryDasa.elPointerA[ i ] l .s topJoinE >= Diary0A.DiaryData.elPointeEBI i ]+I l .s topJtoinE Tl lEl f

Adjust :  = i+I

PointAdjusE I  'A '  ,AdjusEJ
EXrtrm,

TIIDIF
ftest if end .il is less tJran e.td B|
II ,SEIF Diary.DiaryDala.elPointerAti l l .sEopJroint { Diary0A,DiaryDasa,elPointerBl i l l .stopJtoinE ff lEf

{test if end B is gteater thdn ar equdl. to end .il+l}
IF Diary0A.DiaryDaca.elPoinrerBli l l .scopJrolnt >= Diary.DiaryDaca.elPointerAl i l+I l .stop_Jtoint l l lElf

Adjust: =i+l

Po in tAd jus t I 'B ' ,Ad ius t , ]
EXITFIR,

][DIT
BIDIT

EIDIT

{3, Test i f  start poLnt B Ls less thdn stdrt . l }
ELSE.Ir DlaryoA.DiaryDaEa.elPointerEl i l l .starcJoinE.: Diary.DiaryData.elPolncerAti l l .start_loinc Tl@l

{Test if end points dre the sdee}

II' Diary. DiaEyDaEa. e I PoinftrAt i ] I . scopJroint = Diary0A. DiaEyData. e I PoincerB I i ] I ' stopJtoint tl@f

{no adjustnent neede'd}

Adjust :  =0

TT,SE

{d'dlus tnent needed}

{test if ead I is qteater t}drz erd A}

IF Diar l tA.DiaryDaEa.elPointerBl i l l .s topJroint  > Diary.DiaryDaca.elPoinceEAl i l l .scopJtoint  nGI

{test if end I is q,redtel. than oz equd] to end A+t}

IF Diar l tA.DiarTDaua.elPointerBl i l l . r topjro ing >= Diary.DlaryDaca.eIPoineerAl i ]+ l l .scopSoint  l ] lEN

AdjusE: =i+l

Point 'Adjust  I '  B ' ,Adiust)

EKITI'tn,

trDIT

{test if end I is less tl2dn el2d .it}

ESGII .  DiaryoA.DiaryDara.eIPoinEerBl i ] l .s topJroint  < Diary.DiaryDasa.etPointerAl i l l .s topJoinc nGlI

{test if end .il is g,reater thdn or equa) to €nd 8+1}

IF DiaEy. DiaryDara. e I PoinuerA[ i ] I . scopjoinE >= Diaryol. DiaryData. e I PoincerB I i ]+I I . stopJtoinE IflEtr

Adiust': =i+I

Point ld juEc (  'A '  ,Adjust)
EKTIF|IR

flDIT

EDIf

EDIT

EDIT

ET.SE

Up_uo : = IZI

EXIlT(lR

EDI]F
glDDo

EIDTROGDTM
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Technical challenge:
Scoring and marking instrument

With the two sets of coded episodes aligned on times, it is then im-
portant to enable the discovering and recording of differences and
then enable the marking process to resolve the differences without ac-
tually changing the recorded values.

Detection of differences is achieved by using edit checks between the
matched pairs of episodes. For these edit checks to work, the in-
volved fields are set up using the ASK method rather than the SHOW
method. The edit results are piped into a series of fields defined using
the EDITTYPE attribute.

Absgnce of a mark is part of the edit logic

{.tpply chectrs sdren t}ere is no ter l
,-.- Piping of edit result

IF Harlrlngf i ] . Tine_Content_ltark=l'Iouark T]lEl

fipply cotparison edits for activit

IfnflILUilE (x I i ] . Actlvity-I.x I i-I ] . AcEiviEf'-I )
"Activity I should be the present and coded the saue"

For convenience these edit flags are set up in affays so that they can
be counted and also recorded permanently for reporting purposes.
This is done by copying edit results once only to a series of backup
array elements.

{copy ed.it results to bac}ap entries once onlPl

II CoPYFIag=I Tl@I
For  i := I  to  120 DO

i :  = i * 2 - 1

1g;  =  j+ l

T iueDi f f I i ]  :=  T ineDi f f [ k ]
C o d e D i f f l I j ]  : =  C o d e D i f f l [ k ]
C o d e D i f f 2 [ j ]  : =  C o d e D i f f z [ k ]
C o d e D i f f 3 [ i ]  : =  C o d e D i f f 3 [ k ]
CodeDi f f4 [ i ]  :=  CodeDi f f4 [k ]
IthoForDiffl t j I : = IillroForDiff I [k]
IjnroForDiffz t j I : = lFrof'oEDif f 2 [k ]
I i lhoFotDiff3t j l  :  = t [roforDiff3[k]
IilttoForDiff4t j I : = tltroForDiff4[k ]
U t re reDi f f l j l  :=  Wt rereDi f f [ k ]
llhotlittrDif f t j I : = ItlrouitlrDiEf Ik ]

EDDO
CoPYFlag: =0

E|DIT
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Technical challenge:
Scoring and marking instrument (cont'd)

The recorded values (now displayed using the ASK method) are pre-
served by transferring them at the start of an edit session to a tempo-
rury array which is used to refresh the actual values if and when the
operator tries to change them.

{populate the teuporary dJJdy y so that r{,e cdr? restore any c}enfed PdJ.ues to peruanent dffdy r}

{tlris happens orz}y once wlnen the recotd is first opened - ttl.e y array is discarded later}

IF aYFlag=EMItY n@I
Efr  i :=1 TO 240 DO

y I i ] :  = x I i ]

BIDDO
aYFIag: =1

EIIDIF

ASK and SHOW parameters passed into the call to the block

rA.SK the otiginal episode line (add vaTue index) therz sho'$ the dudl

If I UOD 2=I lllEf {Odd. vdlue index}

(even vdTue index)I

{dete.reine SHUttl/AsK bdsed on aarftiag' t}at ltas beerz done}

IF ltarking I i ], Tire_ConLenE-llark =t{ol{ark m }Iarkingl i ] . Tire-

aAElrTiDe: =Yes

tx.sE
aAskTiue: =I[o

EIIDIF
IF }larking[ i+l ] . Tire-Content-I{ark=l{ol{ark llR }larking[ i+l ] . Tinc- CoderA IlfilI

6AEkContenE: =Tes

s.sE
EAskcontenE: =Uo

EIDIF

{set the defd!.rlt natking value it enptyl

If }larkiug I i ], TiDe-ConsenE-llark =EI{DU IHEN

Uarking[ i ] . TiDe-Content-llarlr : =l{o}lark

EDIT

{display t)re tiae ll,drking fzeld}

t {ark ingl i l  { i )

fd isplay t } le eprsode ddtd]

x l i l  ( i ,  aDay.  aSEaEE_t iEe,

{restore the oriErinal vdlues

x l i l : = y l i l

astarEJoiu!, al,Iext', aActionPaE[. i, aAskTine, aAskcontent)

fro& t)ae teepoJdry copy - to overcofr.e dry cl2dxE[es rEdde]

Data is restored from temporary backup

check.

The edit checks are cleared through the marking entries made by the
operator by ensuring that the mark field is part of the logic of the edit
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Technical challenge:
Scoring and marking instrument

The edit checks are made visible (as red marks) by using the Editing
layout from the Mode Library. Ability to follow the routing during
editing is enabled by changing the dynamic routing setting for the
second behaviour toggle in the Mode Library (as shown).

Editing toggle Make sure dynamic routing is ticked

(cont'd)

Standard

fhe'--k B

EditNoCheck
+ Layout

E

E Hiae off route fields

n Cneck before dial

E Clear form before get

! Interpret G as data in fills

n Copy remarks

Erowser

E Keep browse mode

! Display keys in drop down list

Errors

X Strow field tag
p] Strow field name

E Strow short field name
p Snow field description

! Use number instead of label

E Use small eror stack

n snow elror counters

n Beep on erol

Search Settings

TilEam threshold: 2

Irigram delay time: 5

are invoked via line com-
initiated within the Mani-

checking

nic louting

t-l
lv l

tr-t
lv l

The Editing layout and
mand parameters when
plus Marking interface.

the second toggle
the Edit session is

3 l

E Dynamic eror reporling

Invoking the editing layout and-lehaviour toggle 2
,/ /

aResult : = Scoring.EDITr, ' l . 'ri:: ,r'!l '+alrlotesKey fWiaxyt{a-/
+' l lTTJf,Diary_SYsDeli ,  i rr i  , ' I I I ' iarYlr] . i f  rr .  L' trrt  ' iF, l  iTi '  i
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