TOC - Kriticky retezec
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TOC v kostce |

» puvod : E.M.Goldratt, Jeruzalém

* nakladovy svét versus prutokovy svét
* analogie vaha retezu — pevnost retezu
* jak najit kriticke misto (omezeni) ?

* nastroje TOC — stromove struktury
CRT —EC - TT - PT - FRT (zapeklité zkratky viz dale)
Current Reality Tree - Evaporating Cloud Tree— Transition Tree -

- Perequisite Tree — Future Reality Tree
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TOC v kostce ||

* kritickym mistem neboli omezenim pri
rizeni projektu je kriticka cesta wewsverenirozmza

* zjisteni kritickeho mista neni jednoduche a
vysledky nemusi byt jednoznacné
* vSichni o TOC vi a pritom malokdo vi jak

se tato teorie uvadi do praxe — coz opet
omezeni (Achillova §lacha od paty az k zatylku)
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Princip péeti kroku TOC- shrnuti

|dentifikace omezeni

Maximalni vyuziti daného omezeni
Podrizeni vSeho v systému tomuto omezeni
Odstranéni omezeni

Jestlize bylo omezeni odstraneno, cyklus se
opakuje navratem k zasade uvedene v 1.kroku
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Linearni predstava projektu

« aktivity — usecky — Ganttuv graf
* neustale se ménici podminky (Parkinson, Murphy,
studentsky syndrom, zakaznické ,vrtochy",.. .... )




Paralelni predstava projektu
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PlannerOne Scheduler
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PlannerOne Resource Planner

View - PlannerOne Resource Planner - Microsoft Dynamics NAV

Search (Ctrl+F3)

[#]

G » |[M CROMUS International Ltd. » Departments » Resource Planning » PlannerOne » PlannerOne Resource Planner

-

Planovani | Zobrazit =~ Akce  Filtr GCEE o=r=ms

Departments

Financial Management - A & Automatické obnoveni
Sales & Marketing & obnoveni

Purchase -

’-?.) Obnovit vychoz’

Warehouse

A=A S A

Manufacturing

Jobs 2 Resource Gantt chart Job Gantt chart Load Chart Resource Sequence Calendar view lob planner €@ 50000013 Service Order for Planner...
Resource Planning 50000013 Service Order for Planner...
b Service 50000015 Servis order for our priority... +
Human Resources
I Administration | Q » ¥ Oblibené (4)

LONDON, 10 WP Setting up 10 Wc * SERVICE ORDER. 1 Service Order 1 *
#& Piehled Deerfield Graphics Company 114 dny The Cannon Group PLC 137 dny

* Oblbené (@) ] E
100 % 100 %
@ Planovano v posledni dobé
S —
U Pouze £astecné naplanavanao (12) Dokonceno: 0 % Dokonéceno: 66,67 %

@ PIné naplanovano (11)
© Prekrodeni rozpodtu (7)
Dokonéena (2)

50000013 Service Order for Planne iy 50000015 Servis order for our pric 3
The Cannon Group PLC pied 63 dny The Cannon Group PLC pied 63 dny

E & E &
100 % 3,36 % 100 %

Dokondeno: 51,22 % Dokonéeno: 0 5%




Projekt a jeho rozpocet

* cena projektu — rozpocCet (naklady projektu)

 delka projektu — (milniky)

 délka jednotlivych aktivit

 zdroje pridelené na aktivity, jejich kapacity a
prirazené naklady a vynosy

* Casove rezervy a jejich odhad (Buffers)

* nepfriznive vlivy (viz Murphyho zakony -
http:/murphy.euweb.cz, atd.)

Guaaao . o



http://murphy.euweb.cz/

Vybrané Murphyho zakony

* Planovac je uvedomen o nezbytnosti modifikace planu

presne ve chvili, kdy je plan hotov (vzpomnéli jsme si
prave vcas)

» Kazdy ukol, ktery by se mel spinit, se mel splnit uz vCera

« Na vykonani n+1 prkotin se spotrebuje dvojnasobne
mnozstvi Casu, nez na vykonani n prkotin- zakon 99 %.




/Zdoje a zakazky

Maticova struktura multi-projektoveho prostredi- odpoveédnost projektovych
manazeru neni v souladu s jejich pravomocemi. Vladu nad kapacitami
zdroju maji vedouci oddéleni

Vedouci Vedouci
stirediska 1 stirediska 2

L

Kapacita 1

B je pretizeno

!

Manazer projektu 1

Resource E

Manazer projektu 2 Order 1

Resource



Doba dilCi aktivity projektu umem

Variabilita realne doby trvani Cinnosti

Pravdépodobnost — median prvek statistického souboru,
ktery se po jeho serazeni vyskytuje uprostred;
prostredni hodnota usporadané rady hodnot.Median mnoziny (1,5,2,2,1) je 2

Mate za sebou 100 ,,5-ti“ minutovych schuzek s kolegou.
Kolikrat schtizka trvala 5 minut?

Kolega vas pozadal o rychlou schuizku: ,,Uréité
to nezabere vice nez 5 minut!®.

Jak dlouho tato schuzka prumérné
trva?




Projektove prostredi je slozitée protoze
projekty obsahuji integracni vazby.

Pravdépodobnost ukonéeni ukolt A az E
vcas je 50%. (50*50*....*50=3,125 %)

Jaka je pravdepodobnost, ze ukol F zaCne
vcas?

F Jak se projevi vCasnost dokoncCeni na
3% integracnim bodé?

a) uspory se promrhaji

b) zdrZeni v jednom kroku se okamzité
pfenese na dalSi krok
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Projektove prostredi — zdrojove zavislosti

_ | e
e

Aby byla zahajena v horni vétvi Cinnost B, musi se napred skoncCit G a taky B
v dolni vétvi. Pravdépodobnost, Zze B zaCne vCas je jeSté o cca 50 % horsSi
nez na predchozim snimku.




Ochrana projektu pred poruchami

Standardni odhad s ochrannymi zasobniky na jednotlivé aktivity

o B ativita 2 ._._T

. = buffer=rezerva=zasobnik

A\ 4 \ A 4

Aktivity se zkrati o0 50 % a buffer kritické cesty na konci projektu
bude 50 % z puvodniho uSetfeného ¢asu v dusledku zkraceni
dil€ich aktivit




Kriticka cesta, vedle|Si vetve
projektu a pripojné narazniky (PN)

IR aktivita 2

Kriticka cesta

Vedlejsi vétev projektu

naraznik projektu

Zasobnik-buffer slouzi jako pojistka pro kumulaci dusledkt o¢ekavanych skluzu
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Simplified scenario CPM and CCPM

Implicit Buffer 1




Definice kriticke cesty

 Kriticka cesta je ta cesta od zacatku do
konce projektu, kdy jakekoliv prodlouzeni
nektere z aktivit na této ceste prodlouzi
trvani celého projektu. Kriticka cesta
reprezentuje technologicke navaznosti a
stanovenou dobu trvani aktivit na teto
ceste, vcetne podminek splneni
pfredchazejicich aktivit v ramci tzv. bodu
slouceni (viz zdrojové zavislosti)
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Critical Path (CPM)

Relations betveen nodes represent Activities of the project.
Milestones represent time (start and end times)

Activities

Milestones




Critical Path (CPM)

Building a diagram 1

I
List the activities
And relationships

Sequentially
Arrange all
Activities from
“Start”

Draw arrows from
Start node to the
First activity’s node

Create a start
node

Repeat process Double check for
from successors missed
for all activities relationships




Critical Path (CPM)

Building a diagram 2

Early Early Finish
Start (ES) (EF)

Task duration

Late Late

Start (LS) Finish (LF)




Critical Path (CPM)

Building a diagram 3

Task ID Duration Dependency

il
1



Critical Path (CPM)

Building a diagram 4 — calculating the

Early Starts and Early finishes dates are calculated by means of

| ——



Critical Path (CP)

Building a diagram 5 — calculating the BACKWARD PASS

Difference
Forward-Backward :
you can start
7 minutes later and the time
of the project (duration)
is the same

Planuberhang,
Slip, Scivolo,
Regresso,
3arpy3o4Hbin

Late Starts and Late Finishes dates are calculated by means of Backward Pass

| ——



Critical Path (CPM)

Building a diagram 6 — calculating the FLOAT on CPM

Free Float: Amount of time a single task
without delaying the early start of any successor task =LS-ES or LF-EF

B(7)=10-3,D(7)=13-6,F(8)=13-5,E(7)=16-9... (Float =€asova rezerva)

| ——



Critical Path (CPM)

CPM is helpful in :

eProject Planning and control.
eTime-cost trade-offs.

e Cost-benefit analysis.

e Reducing risk.




Critical Path (CP)

Limitation of CPM :

eDoes not consider resource capacities.

e ess efficient use of buffer time.

eLess focus on non critical tasks that can cause risk.
eBased on only deterministic task duration.
eCritical Path can change during execution.
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Multiprojektove rizeni

w11 w12 w13 w14 DAP

w1 w2 w3 w4 w5 w6 w7 w8 w9 w10

eroot 1 [N m m . -

ez R N W -
] ] I

Projekt 3

Spatny multitasking ma za nasledek, Ze se prodlouzi jeden projekt
a jakykoliv jiny projekt se v dusledku tohoto nezkrati




Charakteristika multitaskingu

lidé nadhodnocuji delku svych aktivit
obchodnici nabizeji nerealizovatelné terminy

boj o rezervy vede k tomu, ze se tyto rezervy
nasledne promrhaji (studentsky syndrom)

rezervy jsou Spatne vyuzity
Spatne vyuzivane rezervy se projevi v
nedostatku jasnych priorit

nejasné priority vedou ke spatnemu
multitaskingu

Spatny multitasking prodluzuje doby trvani vsech
cinnosti a tim i vSech projektu



Definice kritickeho retezu

V teorii omezeni jde o nejdelsi cestu v siti
projektu (v Ganttove grafu), ktera bere do
uvahy jak technologicke navaznosti a
delku jednotlivych aktivit, tak |

. Pokud by neexistovala zadna
omezeni zdroju, pak by byl kriticky retez
totozny s kritickou cestou

'——wv—



Critical chain (CCPM)

e

Bylo uz jednou prezentovano v jiné formé

'—.“-




CCPM —studentsky syndrom-Parkinsonuv zakon

%‘ Studentsky %‘ Parkinsonity
§ syndrom § dkon
< <
= )
S g
=, 3
= S
Nadmérné Dokoncovani e o
usili prdce po terminu Praci je moZné
odevzdat
Piivadnd Pokracovani
Fipadnad v . .
pogiteém’ Pocit v Cinnosti af
i naléhavosti e G
ukondceni

Obdobi
necinnosti

Termin zahdjeni Termin ukonceni  Cas Termin zahdjeni




Multiprojektove rizeni a kriticke
zdroje vyuzivane ve vice vetvich

- = pouze jeden jediny

Spickovy konzultant,
ktery je pretizeny..

g Naraznik projektu

Nevyhodna varianta

:I

Kriticka cesta
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Multiprojektove rizeni a kriticke
zdroje vyuzivane ve vice vetvich

- B
m K
= -

-
-

'l-_’ g Naraznik projektu
L
. ______________________________________________________________________________|

Po transformaci

R
IR

nevyhodné varianty
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Rizeni projektti na zakladé zbytkovych asu v
naraznicich — Buffer Management

* Naraznik se pouziva jako vCasne varovani
pred budoucimi problemy s terminy
projektu a jako voditko pro zamereni
napravnych opatreni

e —



Zakladni ukazatele stavu projektu

« Jaka Cast kritického retézu je splnéna ve dnech (v %)

« Kolik projektového narazniku nas to stalo ?

« Jaky je trend vyvoje projektu (graf Cerpani narazniku)

« Jakou jsme spotiebovali ¢ast financniho narazniku

« Jakeé jsou priority — Cim vySsi penetrace zdroje do narazniku,
tim vyssi bude jeho priorita

* Vedlejsi vetve maiji vzdy nizsi prioritu

 Nesmi dojit ke spatnemu multitaskingu

'—““



Trend vyvoje projektu

% cerpani zasobniku (narazniku)

varovna
zona

bezpecna zéna




Trend vyvoje projektu — jiny pohled

100 %
~
)
S
S
S
R
< Plan akce
%\
S /\
S '
1 ",
g V poradku
0%

100%  Cas zbyvajici k dokonceni vétvé / projektu 0 %

Zdroj: DP R.Jurka (2006); vychézi z LEACH, L., P. (2004), s. 12.




Planning - principles

We are working with plan , which takes into account different times of tasks
- start of the tasks are changed based on termination of preceding tasks

- you have to react in project in such a way , that handover is done as a baton
pass during races

Today

100%

[
>

Buffer penetration

4 days

Planned start p 4 6 8 10 12

Zdroj MPM systems




Planning - principles

A1 did not started yet , because this A1 resource is still working on
another order (task), which may be part of another project

B1 already started an for completion will need another two days

100%

[

Buffer penetration

Planned start

Zdroj MPM systems




Plan 2nd day after start

A1 started and will be finished (completed) tomorrow.
B1 will be finished (completed) tomorrow

100%

[
>

Buffer penetration

4 days

Planned start

Zdroj MPM systems




Plan 3rd day after start

A1 despite all efforts resource A1 needs another day to complete.
B1 has completed his work with 2 days delay

100%

[
|

ys

Buffer penetration

4 da

Planned start

Zdroj MPM systems



Plan 6 day after start

A1 completed his task with 2 days delay

B1 completed his task with 2 days delay

C1 completed his task 1 day earlier than expected (planned)
D1 will start to work tomorrow

100%

[
|

ys

Buffer penetration

4 da

Planned start

Zdroj MPM systems




Plan 8 day after start

A1 completed his task with 2 days delay

B1 completed his task with 2 days delay

C1 completed his task 1 day earlier than expected (planned)
D1 needs one day more to complete

100%

[
|

ys

Buffer penetration

4 da

Planned start

Zdroj MPM systems




Plan 11 day after start

A1 completed his task with 2 days delay
B1 completed his task with 2 days delay
C1 completed his task 1 day earlier than expected (planned)
D1 completed his task with 2 days delay

>

©
kS
h

100%

[
|

ys

Buffer penetration

4 da

Planned start

Zdroj MPM systems




Project Quick, resources and activities , and

Resource activity

You can say, that 50 % of any activities finish earlier, and other 50 %

will be delayed, meaning, that 10 days represents 50 % of the estimated time
for chosen activity

Project managers decided, that activity ends if of estimated time

will be consumed. It means, that they add a time buffer of

(for the safety reasons). 10 d= 50%, 20d=100%, 2d= 20d-2d=18d ( ),
18d 10d—

A) training->(B)hands on->
B Y D V E W >(C addltlonaltralnlng ->
->(D)mock finals->(E) exams




Time distribution

Project should

/ end here

Aduanbau4




Five activities (tasks)
and applied modifications

e |f we consider for every activity time buffer 8 days
we will get :

5 x 10 days= 50 days

»

5 x 18 days= 90 days




Five activities and modifications (added buffers) and
three types of troubles

1 1 \ 1 ! 1 S \\

1 1 \ 1 I ] S N \

1 1 \ | 1 | N \

1 1 \ 1 1 1 S \

1 1 \ | 1 \ S \

1 1 AN | 1 | N \
1 1 \ 1 ! 1 N \

1 1 \ | 1 | N \
1 1 \ | 1 | N \
| 1 \ 1 1 1 N \
1 1 v | 0 S \
| | S | . N \
\ \ \
! g A [ 1 S \
N
! ! N ! 1 N \
I _
- | _-
¥
A B o C
T v

Parkinson  \we wait for resource D Real delay
(even if C finished earlier)

No one trouble causes project delay taking into consideration

s D ¢

@ -~ \A s V

Dissipation of acquired time re : § OMpP3
strictly stick to the planned project schedule (example of rigid




Five activities after modification (buffers united to
one and placed to the end of the project)

x| sy RSN oy [Ew] 0000
BT - T

Parkinson | jttje bit longer than 20 days median
but shorter than 18 days

Earlier end of
activity A

PB= urrent Project Buffer = 40 days

8 4 = New buffer = 50 % out of CPB, which makes CPB/2




Critical path (CPM)- Critical chain (CCPM)

Activity V Activity W Critical path
14 days, resource A 6 days, resource B

Activity Z
4 days,
resource D

Activity Y

10 days, o

Activity X . . i
Critical Chain
resource A

6 days, resource C

2

Project is considered as successful if is finished in expected time




Critical chain with buffers cri |
itical chain

. 0. 1141044 =28 -> . . _
:izgth of the Critical Chain 10+4 =28 -> see also previous slide protection
CP was all in all 24 days = 14+6+4-> see previous slide /
After 50 % reduction and use of buffers = +5+2+/=21

Activity V Activity W Adjofifning
3=6/2 days, RES B ST
1,5 days

'

Activity Z
2=4/2 days, RES D

Activity X Activity Y Project
3=6/2 days, RES C =10/2 days, RES A buffer
7 days

Critical chain

Adjoining
buffer
1,5 days




Buffer consumption

LSRG rcov o)

— Project 2
Activity D(10) Buffer (10)

- Red resource (John)

Buffer penetration = 3 days

Blue resource (Evelyn)




PB-Project Buffer

Priorities assigned to resources

e If oneresource have to be assigned to two activities starting ((A1 na A2)
in the same moment so the first activity (A2) which will start is the one belonging
to the project with bigger project buffer penetration

e If none of all project buffers were penetrated with previous activities, so the first

starts this activity, which belongs to the critical chain. —

[ |

starts first because PB




PB-Project Buffer AB-Adjoining Buffer

Priorities assigned to resources

Activity Al ( ) starts first, because it 1s a part of the Critical chain
and Project Buffer 1 1s penetrated

EEEEEEEEEEEEEEEER
] []
] ]
: DFB 3 :
" ]
] ]
]

|

Critical chain

GEEEEEEEEEEEEEEEEEEN v e Project
Buffer 1

] Project Buffer 2




Doporuceni- shrnuti

Zkraceni odhadui na polovinu (tedy o celou bezpecnostni rezervu)

Nekritické €innosti startovat systémem ALAP (nejpozdéji mozny
termin) — ,,As Late As Possible*

Zacit pracovat na ukolu okamzité po jeho predani predchidcem
(ASAP) — ,,As Soon As Possible*

Princip Stafetového bézce (predat praci dal ihned po jejim ukonceni)

Zadny multitasking (100% éasu vénovat jenom zadanému tkolu)




MS Dynamics NAV 2016 —project setup

w [ CROMUS International Ltd. » Departments » Jobs » Jobs
HOME ACTIONS MNAVIGATE REPORT

o sBX W e Rn s 82 B d oW @ oL

MNew Edit  View Delete Copy Job Task Statistics Dimensions WiIp Create Job Sales Invoices / Credit Ledger = Job Actual Microsoft
Job... Lines - - Sales Invoice Memaos Entries to Budget E Excel

Jobs - Type to filter (F3) Me. | 3| W

Financial Management
Sales & Marketing

Purchase Mao. Description Bill-tc Status Search Plan Planning
Warehouse Custom... Description inR.. Group

Manufacturing BARCELOMNA, 15 CF  Setting up Ten Conference ... 30000 Planning SETTING U...

$ BOLOGNA, 15CF  Setting up Ten Conference ... 50000 Completed  SETTING U...

Mo filters applied

MILANT
MILAMNT
MILANT
MILANT
MILANT
MILANT
MILAMNT
MILANT
MILAMNT
MILANT
MILAMNT
MILANT
MILAMNT
MILANT
MILANT

Resource Planning BORDEAUX, PC Setting up Ten Conference .. 62000 Planning  SETTING U...
v Service BRASILIA, 3 WC Setting up 12 Work Confere... 40000 Planning  SETTING U...
DEERFIELD, 3 WP Setting up Eight Work Areas 40000 Order SETTING U...
GUILDFORD, 10 CR Setting up Ten Conference ... 30000 Order SETTING U...
LOMNDOM, 10 WP Setting up 10 Work Confere... 40000 Planning SETTING U...
LUZERM LUZERN, 2 CR 20000 Order LUZERN, 2 ...
LYON, 12 PC Installer 10 Salles de Confér... 30000 Planning IMSTALLER...
MARTIM_TEST Testovaci projekt 10000 Order TESTOVAL...
P1PROJECT Transmise Martin 1 20000 Planning TRANSMIS...
PARIS, 8 WP Setting up 10 Work Confere.,, 40000 Planning SETTING U...
PLANMEROME PROJ... Metodology PlanenrOne 20000 Completed METODOL...
PLANMEROME PROJ... Metodelogy PlanenrOne 20000 Planning METODOL...
STUTTGART, 15 WS Setting up 10 Work Confere... 40000 Planning SETTING U...

Human Resources

I Administration

R R EREEE R E R R R E




MS Dynamics NAV 2016 —project setup

PlannerOne Resource Planner
#% Find

Resource Focus Gantt Chart

Planning Display Actions RN =T TS .

E Today 7S E Day w Hi 1 jorking Row height

E™ Previous period e Month
k -
. IH en arge activities
m Advanced

W

I4 start of planning

E3]

Mary

sd | PARIS, B = MCE RO A
Detr Sleiely |10PI1130 | L W-:-.us;

EMNG FMELLY  Melly M

sjiejaq 7 si0jEMpU)

Timaothy

[ Xi[9
TIMO h

I
1
I
1
I
1
1
I
I
1
I
1
I
1
1
1

f.F-"'E QNA, 15 CF|1210
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MS Dynamics NAV 2016 —project setup

Job Task Lines -

Job Task
Mo,

1000
1100
110

Description

Setting up Eight Work Areas
Preliminary Services
Determining Specifications
Selecting Furnishings
Obtaining Customer Approval
Total Preliminary Services
Assembling the Furniture etc.
Assembling the Fumniture etc,
Total Asembling the Furniture
Closing the Job
Meeting with the Customer
Total Closing the Job
Total Setting up Eight Work Areas

Job Task
Type

Begin-Total
Begin-Total
Pasting
Posting
Posting
End-Total
Begin-Total
Posting
End-Total
Begin-Total
Pasting
End-Total
End-Total

Totaling

1100..1140

1200.1290

1300..1380

Joh Posting
Grou p

SETTING UP
SETTING UP
SETTING UP

SETTING UP

SETTING UP

WIP-Total

to filter (F3)

WIP Method

Start Date

1/1/2014
1/15/2014
1/19/2014

2/16/2014

2/28/2014

Job Task Mo,

K

Filter. PARIS, 3 WP

End Date

17172014

17217205

173172015

Schedule
(Total Cost)

43120
43120
301840
388080
1227610

12,276.10

86240

862.40

v




MS Dynamics NAV 2016 —project setup

Job Analysis

T of & E - 00 Next
March 12, 2015

Job Analysis Page 1
CROMUS International Ltd. NYRPLAMMERDEMO2\DEMO

ob: Mo.: PLANNERONE PROJECT

PLANNERON  Metodology PlanenrOne

Sch. Price Inw. Price Sch. Profit Inw. Profit Contract
Job Task No. Description \GEP \GEP \GEP \GEP Cost\GBP

PlannerOne Project
Analysis 3,656.00 3,704.30
Fob Merge 100.00 49.60
FlannerCne Installation 440,00 240,00
Data Quality 4 800,00 4 800,00
Final Validation 856,00 424,80
End User trainings 864,00 353.60
5o Live 432,00 176.80

Planner0ne project End 11,148.00 9,149.60




DalsSi metody fizeni projeku

 SCRUM (miyn v rugby.»- @agilni metoda pro rizeni vyvoje SW

— zalozeno na iterativnim a inkrementalnim vyvoji (neoCekavané zmény ...)

* Vodopadovy model

— na vyvoj nahliZzen jako neustale se svazuijici tok

Obsah projektu

[ SPRINT |

Business plan

Scum Process

Sprint (nebo iterace) je zakladni jednotka vyvoje ve scrumu.
Sprint je Casové omezena aktivita a ma omezeny cas.




) . Production-Ready

Sprint . Feature Set
Planning Sprint Daily Scrum
Meeting Plan




