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"Measurement is the first step that leads to
control and eventually to improvement.

If you can’t measure something,
you can’t understand it.

If you can’t understand it, you can’t control it.
If you can’t control it, you can’t improve it.”

(Harrington, 1991)



» Para qué medir la ejecucion ?
Descubrir modelos de PNs implicitos en los sistemas
Comparar modelos de PNs reales con modelos existentes
Agregar informacion a modelos existentes (usuarios, recursos)

PROCESS MINING (Mineria de Procesos)
y el framework ProM

'» Conocer comportamiento real de los PNs en cuanto a

Tiempos de ejecucion, uso de recursos humanos y materiales,
costos, calidad, flexibilidad, etc.

MEDIDAS DE EJECUCION (KPI, genéricas)
BPEMM Yy el plug-in ProM
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Qué medir ? y como ?
datos registrados durante la ejecucion de los PNs

En un BPMS registrando la ejecucion de cada instancia de PN con
modelo explicito (# de modelo rigido)

En distintos sistemas que soportan la ejecucion de cada instancia
de PN con modelo implicito
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En Process Mining se conoce como Log de eventos

~-Ltase | __acuwity limestamp _ L _ _ _ bvent _

Case 1 Receive request MAS 10-01-2010: 09:30 Enabled
Case 1 Receive request MAS 10-01-2010: 09:30 Start

Case 1 Receive request MAS 10-01-2010: 10:00 Completed
Case | Assign date  for MAS 10-01-2010: 10:00 Enabled
Case | Assign date for MAS 13-01-2010: 12:45 Start

Case | Assign date for MAS 13-01-2010: 13:00 Completed
Case 1 Send assigned date for MAS 13-01-2010: 13:00 Enabled
Case 1 Send assigned date for MAS 13-01-2010: 13:02 Start

Case 1 Send assigned date for MAS 13-01-2010: 13:05 Completed

Fﬂm

Case 2 Receive request MAS 10-01-2010: 09:35 Start

Case 2 Receive request MAS 10-01-2010: 10:15 Completed
Case 2 Assign date  for MAS 11-01-2010: 10:15 Enabled
Case 2 Assign date  for MAS 13-01-2010: 12:15 Start

Case 2 Assign date  for MAS 13-01-2010: 12:45 Completed
Case 2 Send assigned date for MAS 13-01-2010: 12:45 Enabled
Case 2 Send assigned date for MAS 13-01-2010: 12:46 Start

Case 2 Send assigned date for MAS 13-01-2010: 12:50 Completed

r-------
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» Medidas de ejecucion para PNs implementados con

Serviclos

La realizacion de PNs con
servicios provee las bases para
separar su definicion de las
tecnologias que los implementan

La ejecucion de los servicios
debe ser medida como parte
de la ejecucion de los PNs para
poder mejorarlos
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Medicion de la ejecucion de PNs como elemento clave
para la mejora continua de PNs

Objetivo principal: relacionar los objetivos del negocio y los

especificos del PN con su ejecucion real
‘ Goal/Question/Metrics (GQM)

(Basili, 1992)

) ’ Medidas BPEMM:
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Objetivos organizacion

Definicidén de PNs

Medidas especificadas con Software Measurement Ontology (SMO)

(Garcia et al., 2005)



Modelo de Medidas de Ejecucion

BPEMM

» Organizacion tridimensional
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» Vistas de Ejecucion

Genérica

Medidas generales independientes y

dependientes del dominiO ej. Throughput time \E::;t;tl n

Lean

Medidas enfocadas principalmente en la deteccion de
“desperdicios” (waste) ej. loops de re-trabajo

Servicios
Medidas especificas para evaluar la ejecucion de servicios que
implementan los PNs ej. tiempo de respuesta



Dimensiones del “Cuadrante del
Diablo” (Devil’s Quadrant)

Tiempo |
Duracion y capacidad del PN (instancias) B

Costo
De recursos humanos principalmente

Calidad »

Caracteristicas de calidad y errores

Quallty

Flexibilidad Flexubmty

Habilidad del PN para reaccionar a cambios



» Niveles de granularidad
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Instancias de actividades
Para cada actividad e instancia de ejecucion

Instancias de PNs

Execution ;

N
ranularity
vels

views

Para ejecucion de cada instancia de PN

PN general
Para todas las instancias del PN ejecutadas

1st. LEVEL
Drill - Average BP Total Working Time = ABPTWoT =% TWoT/Total BP cases BP model
down -Average BP Total Waiting Time = ABPTWaT = £ TWaT/Total BP cases

- Average BP Throughput Time = ABPTT =3 BPTT/Total BP cases
Combined

" 2nd. LEVEL
Dri Drill e Total Working Time = TWoT = 3 (AWoT) -
down 'rtlw iting Time = TWaT = I (AWaT)

oughput Time = BPTT=TWoT + TWaT

BP casen

R ros |

| Combined

3rd. LEVEL

Drill -Activity Working Time = AWoT =CT - ST - Activity 1 |.... | Activityn | ... [Activity 1 ] [Activity n ]
up - Activity Waiting Time = AWaT=5T-ET

- Activity Total Time = AWoT+ AWaT




» Ejemplo Vista Generlca Throyghput Tlme (TT)
EEEC u {H Dimension

Enahled Start Completion
Time(ET) Time (ST} Time (CT)
“«—>
Activity Activity
Waiting Working
Time Time
(AWaT) (AWaT)
BP Throughput time (TT) = % (AWoT) + 3 (AWaT)




» Ejemplo Vista Genérica: Throughput Time (TT) — 2

Dimension
TIEMPO

Casos particulares a tener en cuenta

Activity A

h "/x
i x\ Activity A x p—
._\-. ’f_.-f

f.l
J —%
Lﬁ_ Activity B

Loop (a) Exclusive path (b)
Activity A 1 (a) Loop time = JAs
+ /_I_ (b) Exclusive path time = As OR B

: (c) Parallel path time = max {A: B}

Activity B

ti = each activity time execution
Parallel path (c) (Laguna et. al, 2005)




Modelo de Medidas de Ejecucion

BPEMM

- Ejemplo Vista Genérica: Throughput Time (TT)

Goal Gl Minimize the Throughput Time (TT) of the BP
Question m What is the actual TT of the BP
Measures M1 (base) Enabled time of an Activity (ET)

M2 (base) Start time of an Activity (ST)

M3 (base) Completion time of an Activity (CT)

M4 (derlved) Working time of an Activity (AWoT = CT - 8T)

M5 (derived) Waiting time of an Activity (AWaT = 8T - ET)

M6 (derlved) ‘Total time of an Activity (ATT = AWoT + AWaT)

MT (derived) Total Working time of a BP case (TWoT = Z (AWoT))

MB (derlved) Total Waiting time of a BP case (TWaT = E (AWaT)

M9 (dertved) Throughput Time of a BP case (BPTT = E (ATT)) or (TWoT + TWaT) for

the corresponding paths

M14 Average BP Throughput Time for all BP cases (ABPTT = Z BPTT / Total BP
{lndic&tﬂr} cases) Decision criteria = Inverse Percentage DC

Percentage Rl: 0 <= "TTI <= L1="LOW"=RED: R2: L1 <= TTI <

DC: L2="MEDIUM"=YELLOW: R3: L2 <= TTI ="HICH"=CREEN

BPMuy 2013 Dra. Ing. Andrea Delgado, InCo, FING, Udelar



Goal

Question
Measures

Decision
criteria

ej. Cargo en tarjeta de crédito

G2

01
M1 (base)

M2 (indicator)

M3 (indicator)

Percentage
Successful

Dimension
CALIDAD

Ejecucion rama exitosa
ej. Cargar tarjeta de crédito

Ejecucion rama no exitosa
ej. Cargo en tarjeta de crédito rechazado

Maximize the number of BP cases ending successtully (executes the successtul branch of the BP)

What is the actual number of BP? cases ending successfully

Number of BP cases ending successfully or unsuccessfully = NBPBE (count BP cases with activities in the successful or unsuccessful
branch as defined in the context data)

Percentage of BP ending successfully in total BP cases (PBPSB = NBPBE * 100/ Total BP cases) for successful branch. Decision
criteria = Percentage Successful DC

Percentage of BP ending unsuccessfully in total BP cases (PBPUSE = NBPBE * 100/Total BP cases) for unsuccessful branch. Decision
criteria = Inverse Percentage Successful DC

R1:0 <=TTI <= L1 = “LOW" = RED; R2: L1 <= TTl < L2 = "MEDIUM" = YELLOW; R3: L2 <= TTI = “HIGH" = GREEN




Modelo de Medidas de Ejecucion
BPEMM

Actividades Dimension

de control para Zamie. CALIDAD
evitar el avance del
flujo si no se

—

examing

casually
——

e,

cumplen condiciones |
" . | — reinitiate
definidas I —— T
Goal G1 Minimize the rework in loops of the BP
Question 01 What is the actual quantity of rework due to BP loops
Measures M1 (base) Number of executions of an activity in a rework loop = NARL (counts the times each activity is executed in a rework loop as defined in
the context data)
M2 (derived) Activity Working time for the rework in a loop (AW0TRL = 5"AWoT(ei) being ei each execution of the activity in the loop)
M3 (derwved) Total Working time for the rework in a loop (TWoTRL = 3"AW0oTRL (ai) where ai represents an activity in the loop)
M4 (derived) Total Working time for rework in all loops of BP case (BFTWoTRL = > _TWoTRL (li) where li represents a loop in the BP)
M5 (derived) Total Working time for rework of an activity in all BP cases {TAWoTRL = 5" AWoTRL)
MG (derived) Total of BP cases with execution of rework loops (TBPERL = 5"BP cases with execution of rework loops)

M7 (indicator) Percentage of rework time in BP case due to loops in the total BP TT (PBPTWoTRL = BPTWoTRL * 100/BPTT) Decision
criteria = Percentage DC
M3 (indicator) Percentage of BP cases with execution of rework loops { PTBPERL = TBPERL * 100(Total BP cases)
M9 (indicator) Percentage of rework time for an activity due to execution of rework loops in all BP cases (AAWO0TRL = TAWoTRL * 100/ Number of BP
cases in which the activity was executed)
Decision Percentage R1: 0 <=TTI <= L1 = "LOW" = GREEN; R2: L1 <= TTl < L2 = "MEDIUM" = YELLOW; F3: L2 <= 100 = "HIGH" = RED
criteria DC:




Modelo de Medidas de Ejecucion
BPEMM
(29
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Modelo de Medidas de Ejecucion

BPEMM

- Ejemplo Vista Servicios: Tiempo de Respuesta

Goal Gl Guarantee (average) service response time to (L1) seconds (L1 label to be changed)
Question 01 What is the actual [averaze) response time of the service
Measures M1 (base Invoke time of a service from the activity in the BP (IT = timestamp)

)

) Enabled time of a service (ET = imestamp)
M3 (base) Start time of a service (ST = timestamp)

)

)

M4 (base Completion time of a service (CT = timestamp)
ME (base Failed time of a service (FT = timestamp) .
M1 (base) Invoke time of a service from the activity in the BP (IT = timestamp)
M2 (base) Enabled time of a service (ET = timestamp)
M3 (base) Start time of a service (ST = timestamp)
M4 (base) Completion time of a service (CT = timestamp)
M5 (base) Failed time of a service (FT = timestamp)
M6 (base) Answer time from the service to the activity in the BP (AT = timestamp)

M7 (derived) Service processing time (SPoT = CT - ST)

M8 (derived) Service latency time (SLaT = ST - ET)

M9 (derived) Service response time (SRpT = SPoT + SLaT)

M10 (derived) Service answer time from the BP (SAnT = AT - IT)

M11 (indicator) Service Processing time vs. Service Latency time index (STI = SLaT/SPoT)

BPMuy 2013 Dra. Ing. Andrea Delgado, InCo, FING, Udelar



El modelo de medidas de ejecucion BPEMM

Provee un conjunto de medidas para la ejecucion de PNs
implementados con servicios

en tres vistas de ejecucion, cuatro dimensiones y tres niveles

Cada medida definida es la respuesta a un objetivo definido
para el PN en relacion a objetivos del negocio generales

La medicion de la ejecucion de servicios se incluye en la de PNs
permitiendo una evaluacion integral de la ejecucion

Los resultados de las medidas pueden visualizarse

Mediante el plug-in del framework ProM BPEMM desarrollado
(open source http://www.promtools.org/prom6/ disponible préximamente)
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