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 TujuanTujuan perkuliahanperkuliahan
 MemahamiMemahami konsepkonsep penjadwalanpenjadwalan proyekproyek PLPL
 MampuMampu mengidentifikasimengidentifikasi aktifitasaktifitas proyekproyek besertabeserta
 relasinyarelasinya
 MampuMampu merepresentasikanmerepresentasikan penjadwalanpenjadwalan proyekproyek
 dalamdalam bentukbentuk diagramdiagram
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 AgendaAgenda
 KonsepKonsep penjadwalanpenjadwalan proyekproyek
 IdentifikasiIdentifikasi aktifitasaktifitas proyekproyek
 ActivityActivity--onon--Node networksNode networks
 ActivityActivity--onon--Arrow networksArrow networks

Page 4
						

Bahan Kuliah MPPL Bahan Kuliah MPPL -- Penjadwalan Proyek | Tri A. Kurniawan, ST.MT.Penjadwalan Proyek | Tri A. Kurniawan, ST.MT. 44/45/45
 Reasons for late software deliveryReasons for late software delivery
 An unrealistic deadline established by someone outside the An unrealistic deadline established by someone outside the software engineering group and forced on managers and software engineering group and forced on managers and practitioners within the grouppractitioners within the group
 Changing customer requirements that are not reflected in Changing customer requirements that are not reflected in schedule changesschedule changes
 An honest underestimate of the amount of effort and /or the An honest underestimate of the amount of effort and /or the number of resources that will be required to do the jobnumber of resources that will be required to do the job
 Predictable and/or unpredictable risks that were not considered Predictable and/or unpredictable risks that were not considered when the project commencedwhen the project commenced
 Technical difficulties that could not have been foreseen in advaTechnical difficulties that could not have been foreseen in advancence
 Human difficulties that could not have been foreseen in advanceHuman difficulties that could not have been foreseen in advance
 Miscommunication among project staff that results in delaysMiscommunication among project staff that results in delays
 A failure by project management to recognize that the project isA failure by project management to recognize that the project isfalling behind schedule and a lack of action to correct the probfalling behind schedule and a lack of action to correct the problemlem
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 KonsepKonsep dasardasar penjadwalanpenjadwalan proyekproyek
 CompartmentalizationCompartmentalization–– The project must be compartmentalized into a number of The project must be compartmentalized into a number of
 manageable activities, actions, and tasks; both the product and manageable activities, actions, and tasks; both the product and the the process are decomposedprocess are decomposed
 InterdependencyInterdependency–– The interdependency of each compartmentalized activity, action, The interdependency of each compartmentalized activity, action, or or
 task must be determinedtask must be determined
 –– Some tasks must occur in sequence while others can occur in Some tasks must occur in sequence while others can occur in parallelparallel
 –– Some actions or activities cannot commence until the work producSome actions or activities cannot commence until the work product t produced by another is availableproduced by another is available
 Time allocationTime allocation–– Each task to be scheduled must be allocated some number of work Each task to be scheduled must be allocated some number of work
 unitsunits
 –– In addition, each task must be assigned a start date and a In addition, each task must be assigned a start date and a completion date that are a function of the interdependenciescompletion date that are a function of the interdependencies
 –– Start and stop dates are also established based on whether work Start and stop dates are also established based on whether work will will be conducted on a fullbe conducted on a full--time or parttime or part--time basistime basis
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 KonsepKonsep dasardasar penjadwalanpenjadwalan proyekproyek
 Effort validationEffort validation
 –– Every project has a defined number of people on the teamEvery project has a defined number of people on the team
 –– As time allocation occurs, the project manager must ensure that As time allocation occurs, the project manager must ensure that no no more than the allocated number of people have been scheduled at more than the allocated number of people have been scheduled at any any given timegiven time
 Defined responsibilitiesDefined responsibilities
 –– Every task that is scheduled should be assigned to a specific teEvery task that is scheduled should be assigned to a specific team am membermember
 Defined outcomesDefined outcomes
 –– Every task that is scheduled should have a defined outcome for sEvery task that is scheduled should have a defined outcome for software oftware projects such as a work product or part of a work productprojects such as a work product or part of a work product
 –– Work products are often combined in deliverablesWork products are often combined in deliverables
 Defined milestonesDefined milestones
 –– Every task or group of tasks should be associated with a projectEvery task or group of tasks should be associated with a projectmilestonemilestone
 –– A milestone is accomplished when one or more work products has bA milestone is accomplished when one or more work products has been een reviewed for quality and has been approvedreviewed for quality and has been approved
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 People and effortPeople and effort
 Common management myth: Common management myth: If we fall behind If we fall behind
 schedule, we can always schedule, we can always add more programmersadd more programmers
 and catch up later in the projectand catch up later in the project
 –– This practice actually has a This practice actually has a disruptive effectdisruptive effect and and
 causes the schedule to slip even furthercauses the schedule to slip even further
 –– The added people The added people must learnmust learn the systemthe system
 –– The people who teach them are the The people who teach them are the same peoplesame people who who
 were earlier doing the workwere earlier doing the work
 –– During teaching, During teaching, no workno work is being is being accomplishedaccomplished
 –– Lines of communicationLines of communication (and the inherent delays) (and the inherent delays)
 increaseincrease for each new person addedfor each new person added
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 4040--2020--40 Effort distribution40 Effort distribution
 A recommended distribution of effort across the software A recommended distribution of effort across the software process is process is 40%40% (analysis and design), (analysis and design), 20%20% (coding), and (coding), and 40%40% (testing)(testing)
 Work expended on Work expended on project planningproject planning rarely accounts for rarely accounts for more than more than 2 2 -- 3%3% of the total effortof the total effort
 Requirements analysisRequirements analysis may comprise may comprise 10 10 -- 25%25%–– Effort spent on prototyping and project complexity may Effort spent on prototyping and project complexity may
 increase thisincrease this
 Software designSoftware design normally needs normally needs 20 20 –– 25%25%
 CodingCoding should need only should need only 15 15 -- 20%20% based on the effort based on the effort applied to software designapplied to software design
 TestingTesting & subsequent debugging can account for & subsequent debugging can account for 30 30 --40%40%–– Safety or securitySafety or security--related software requires more time for related software requires more time for
 testingtesting
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 IdentifikasiIdentifikasi aktifitasaktifitas--aktifitasaktifitas proyekproyek
 A task set is the A task set is the work breakdown structure (WBS)work breakdown structure (WBS)
 for the projectfor the project
 NoNo single task set is single task set is appropriate for allappropriate for all projects projects
 and process modelsand process models
 –– It varies It varies dependingdepending on the on the project typeproject type and the and the degree degree
 of rigorof rigor (based on influential factors) with which the (based on influential factors) with which the
 team plans to workteam plans to work
 The task set should provide enough The task set should provide enough disciplinediscipline to to
 achieve high software achieve high software qualityquality
 –– But it But it must not burdenmust not burden the project team with the project team with
 unnecessaryunnecessary workwork
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 TipeTipe--tipetipe proyekproyek PLPL
 Concept development projectsConcept development projects–– Explore some Explore some newnew business concept or application of some business concept or application of some
 new technologynew technology
 New application developmentNew application development–– Undertaken as a consequence of a specific Undertaken as a consequence of a specific customer requestcustomer request
 Application enhancementApplication enhancement–– Occur when existing software undergoes Occur when existing software undergoes major modificationsmajor modifications
 to function, performance, or interfaces that are observable by to function, performance, or interfaces that are observable by the end userthe end user
 Application maintenanceApplication maintenance–– Correct, adapt, or extendCorrect, adapt, or extend existing software in ways that may existing software in ways that may
 not be immediately obvious to the end usernot be immediately obvious to the end user
 Reengineering projectsReengineering projects–– Undertaken with the intent of Undertaken with the intent of rebuildingrebuilding an existing (an existing (legacylegacy) )
 system in whole or in partsystem in whole or in part
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 FaktorFaktor pengaruhipengaruhi jenisjenis aktifitasaktifitas proyekproyek
 SizeSize of the projectof the project
 NumberNumber of potential of potential usersusers
 MissionMission criticalitycriticality
 Application Application longevitylongevity
 StabilityStability of requirementsof requirements
 EaseEase of customer/developer of customer/developer communicationcommunication
 MaturityMaturity of applicable technologyof applicable technology
 Performance Performance constraintsconstraints
 EmbeddedEmbedded and nonand non--embedded characteristicsembedded characteristics
 Project Project staffstaff
 ReengineeringReengineering factorsfactors
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 MetodeMetode identifikasiidentifikasi aktifitasaktifitas
 ActivityActivity--based approachbased approach
 –– Creating a list of activities required within the projectCreating a list of activities required within the project
 –– Starts from the top level activities until the lower levelStarts from the top level activities until the lower level
 –– Commonly used list Commonly used list �� WBSWBS
 ProductProduct--based approachbased approach
 –– Based on PBS and PFDBased on PBS and PFD
 –– Used in USDP (Unified SW Development Process) Used in USDP (Unified SW Development Process) ��
 artifactartifact
 Hybrid approachHybrid approach
 –– Based on the product identificationBased on the product identification
 –– Identify all activities required to produce each productIdentify all activities required to produce each product
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 ActivityActivity--based approachbased approach
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 ProductProduct--based approach based approach -- PBSPBS
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 ProductProduct--based approach based approach -- PFDPFD
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 Hybrid approachHybrid approach
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 Project networkProject network
 Also called an activity networkAlso called an activity network
 It is a It is a graphic representationgraphic representation of the of the task flowtask flow for a projectfor a project
 It It depictsdepicts task length, sequence, concurrency and task length, sequence, concurrency and dependencydependency
 Points out Points out interinter--task dependenciestask dependencies to help the manager to help the manager ensure continuous progress toward project completionensure continuous progress toward project completion
 The The critical pathcritical path–– A A singlesingle path leading from path leading from start to finishstart to finish in a task networkin a task network
 –– It contains the sequence of tasks that It contains the sequence of tasks that must be completed on must be completed on scheduleschedule if the project as a whole is to be completed on if the project as a whole is to be completed on schedule schedule �� determines the determines the minimum durationminimum duration of the projectof the project
 ApproachesApproaches
 –– ActivityActivity--onon--Node (AON) Node (AON) �� uuses node (box) to depict activityses node (box) to depict activity
 –– ActivityActivity--onon--Arrow (AOA) Arrow (AOA) �� uuses arrow to depict activityses arrow to depict activity
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 ActivityActivity--onon--node networksnode networks
 Technique : precedence networksTechnique : precedence networks
 General rulesGeneral rules
 –– A project network should have only one start nodeA project network should have only one start node
 –– A project network should have only one end nodeA project network should have only one end node
 –– A node has durationA node has duration
 –– Links normally have no durationLinks normally have no duration
 –– Precedents are the immediate preceding activitiesPrecedents are the immediate preceding activities
 –– Time moves from left to rightTime moves from left to right
 –– A network may not contain loopsA network may not contain loops
 –– A network should not contain danglesA network should not contain dangles
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 AON AON -- fundamentalsfundamentals
 Activity label
 Precedencenetwork

Page 20
						

Bahan Kuliah MPPL Bahan Kuliah MPPL -- Penjadwalan Proyek | Tri A. Kurniawan, ST.MT.Penjadwalan Proyek | Tri A. Kurniawan, ST.MT. 2020/45/45
 AON AON -- fundamentalsfundamentals
 Merge activity Merge activity �� an activity that has two or more an activity that has two or more
 preceding activities on which it dependspreceding activities on which it depends
 Burst activity Burst activity �� an activity that has more than one an activity that has more than one
 activity immediately following it (more than one activity immediately following it (more than one
 dependency arrow flowing from it)dependency arrow flowing from it)
 A
 B
 C
 D
 Merge activity
 B
 C
 D
 A
 Burst activity
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 Project specification Project specification –– AON exampleAON example
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 AON AON -- exampleexample
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 Network analysisNetwork analysis
 Forward PassForward Pass——Earliest TimesEarliest Times
 –– How soon can the activity start? (early startHow soon can the activity start? (early start——ES)ES)
 –– How soon can the activity finish? (early finishHow soon can the activity finish? (early finish——EF)EF)
 –– How soon can the project finish? (expected timeHow soon can the project finish? (expected time——ET)ET)
 Backward Backward PassPass——Latest TimesLatest Times
 –– How late can the activity start? (late startHow late can the activity start? (late start——LS)LS)
 –– How late can the activity finish? (late finishHow late can the activity finish? (late finish——LF)LF)
 –– Which activities represent the critical path?Which activities represent the critical path?
 –– How long can activity be delayed? (slack or floatHow long can activity be delayed? (slack or float——SL)SL)
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 Forward pass computationForward pass computation
 Add activity times along each path in the network Add activity times along each path in the network
 (ES + Duration = EF)(ES + Duration = EF)
 Carry the early finish (EF) to the next activity Carry the early finish (EF) to the next activity
 where it becomes its early start (ES) where it becomes its early start (ES) unlessunless……
 The next succeeding activity is a merge activity, in The next succeeding activity is a merge activity, in
 which case the largest EF of all preceding which case the largest EF of all preceding
 activities is selectedactivities is selected
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 Forward pass Forward pass –– exampleexample
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 Backward pass computationBackward pass computation
 Subtract activity times along each path in the Subtract activity times along each path in the
 network (LF network (LF -- Duration = LS)Duration = LS)
 Carry the late start (LS) to the next activity where Carry the late start (LS) to the next activity where
 it becomes its late finish (LF) it becomes its late finish (LF) unlessunless
 The next succeeding activity is a burst activity, in The next succeeding activity is a burst activity, in
 which case the smallest LS of all preceding which case the smallest LS of all preceding
 activities is selectedactivities is selected
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 Backward pass Backward pass –– exampleexample
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 Activity slack (float)Activity slack (float)
 Is the amount of time an activity can be delayed Is the amount of time an activity can be delayed
 after the start of a longer parallel activity or after the start of a longer parallel activity or
 activitiesactivities
 Is how long an activity can exceed its early finish Is how long an activity can exceed its early finish
 date without affecting early start dates of any date without affecting early start dates of any
 successor(ssuccessor(s))
 Allows flexibility in scheduling scarce resourcesAllows flexibility in scheduling scarce resources
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 AON with slack & critical path AON with slack & critical path –– exampleexample
 Critical path � activity with zero float/slack to complete project
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 AON AON –– latihanlatihan
 Activity DescriptionImmediate
 Predecessor
 Duration
 (weeks)
 A Develop product specifications None 4
 B Design manufacturing process A 6
 C Source & purchase materials A 3
 D Source & purchase tooling & equipment B 6
 E Receive & install tooling & equipment D 14
 F Receive materials C 5
 G Pilot production run E & F 2
 H Evaluate product design G 2
 I Evaluate process performance G 3
 J Write documentation report H & I 4
 K Transition to manufacturing J 2
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 ActivityActivity--onon--arrow networksarrow networks
 Techniques : CPM, PERTTechniques : CPM, PERT
 General rulesGeneral rules
 –– A project network may have only one start nodeA project network may have only one start node
 –– A project network may have only one end nodeA project network may have only one end node
 –– Tasks are represented as arrowsTasks are represented as arrows
 –– Nodes represent the start and finish points of tasksNodes represent the start and finish points of tasks
 –– A node has no durationA node has no duration
 –– Time moves from left to rightTime moves from left to right
 –– Nodes are numbered sequentiallyNodes are numbered sequentially
 –– Two tasks cannot share the same start and end nodeTwo tasks cannot share the same start and end node
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 AOA AOA –– fundamentalsfundamentals
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 AOA AOA –– fundamentalsfundamentals
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 AOA AOA –– dummy activitiesdummy activities
 Sometimes it is necessary to insert dummy Sometimes it is necessary to insert dummy
 activities (duration zero) in order to maintain the activities (duration zero) in order to maintain the
 clarity of the diagram and the precedence clarity of the diagram and the precedence
 relationships between activities.relationships between activities.
 In activityIn activity--onon--arrow PERT diagrams, each activity arrow PERT diagrams, each activity
 must be uniquely identifiable by its start and end must be uniquely identifiable by its start and end
 nodes.nodes.
 However, sometimes multiple tasks have the However, sometimes multiple tasks have the
 same predecessors and successorssame predecessors and successors
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 AOA AOA –– dummy activitiesdummy activities
 1
 2
 3
 A, B precede CB precedes D
 4
 5
 A
 B
 C
 D
 1
 2
 3 4
 5
 A
 B
 C
 D3a
 X
 1 2
 A
 B
 1
 2
 3
 A X
 B
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 Project specification Project specification –– AOA exampleAOA example
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 AOA AOA –– example (partly)example (partly)

Page 38
						

Bahan Kuliah MPPL Bahan Kuliah MPPL -- Penjadwalan Proyek | Tri A. Kurniawan, ST.MT.Penjadwalan Proyek | Tri A. Kurniawan, ST.MT. 3838/45/45
 AOA AOA –– example (partly)example (partly)
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 AOA AOA –– example (partly)example (partly)
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 AOA AOA –– exampleexample

Page 41
						

Bahan Kuliah MPPL Bahan Kuliah MPPL -- Penjadwalan Proyek | Tri A. Kurniawan, ST.MT.Penjadwalan Proyek | Tri A. Kurniawan, ST.MT. 4141/45/45
 AOA AOA –– forward passforward pass
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 AOA AOA –– backward passbackward pass
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 AOA AOA –– complete with slackcomplete with slack
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 AOA AOA –– latihanlatihan
 Activity DescriptionImmediate
 Predecessor
 Duration
 (weeks)
 A Develop product specifications None 4
 B Design manufacturing process A 6
 C Source & purchase materials A 3
 D Source & purchase tooling & equipment B 6
 E Receive & install tooling & equipment D 14
 F Receive materials C 5
 G Pilot production run E & F 2
 H Evaluate product design G 2
 I Evaluate process performance G 3
 J Write documentation report H & I 4
 K Transition to manufacturing J 2
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 SummarySummary
 PenjadwalanPenjadwalan proyekproyek sangatsangat menentukanmenentukan
 keberhasilankeberhasilan didi dalamdalam menyelesaikanmenyelesaikan sebuahsebuah
 proyekproyek PLPL
 Critical path Critical path menentukanmenentukan durasidurasi minimum minimum proyekproyek
 dengandengan aktifitasaktifitas yang yang tidaktidak bolehboleh terlambatterlambat
 (slack=0)(slack=0)
 ActivityActivity--onon--Node Node dandan ActivityActivity--onon--Arrow networks Arrow networks
 dapatdapat digunakandigunakan untukuntuk merepresentasikanmerepresentasikan jadwaljadwal
 proyekproyek berdasarkanberdasarkan networksnetworks
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