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PROFESSIONAL ENGINEERINGPROFESSIONAL ENGINEERING

MANAGEMENTMANAGEMENT

MANAGE  THE  PROJECT AS  IT WOULDMANAGE  THE  PROJECT AS  IT WOULD

BE  IN INDUSTRYBE  IN INDUSTRY

CREATE  AWARENESS  IN  VARIOUSCREATE  AWARENESS  IN  VARIOUS

AREAS  OF  PROFESSIONALAREAS  OF  PROFESSIONAL

ENGINEERING  ACTIVITYENGINEERING  ACTIVITY
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PROJECT MANAGEMENTPROJECT MANAGEMENT

SENIOR PROJECT - FORMALIZED TOSENIOR PROJECT - FORMALIZED TO

INCLUDE AN INDUSTRIAL STYLEINCLUDE AN INDUSTRIAL STYLE

PORTIONS OF PM SELECTED ASPORTIONS OF PM SELECTED AS

TOOLS TOOLS IN SENIOR PROJECTIN SENIOR PROJECT
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PROJECT MANAGEMENTPROJECT MANAGEMENT

P.M. HELPS  INSURE  SUCCESS OF THEP.M. HELPS  INSURE  SUCCESS OF THE
PROJECTPROJECT

MOST  COMPANIES  EMPLOY A  P.M.MOST  COMPANIES  EMPLOY A  P.M.
STYLE STYLE OF MANAGEMENTOF MANAGEMENT

IMPORTANT  TO  YOUR  ENGINEERINGIMPORTANT  TO  YOUR  ENGINEERING
TRAINING TO  EXPERIENCE  P.M.  TRAINING TO  EXPERIENCE  P.M.  

TECHNIQUESTECHNIQUES
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PROJECT MANAGEMENTPROJECT MANAGEMENT

PLANNINGPLANNING

      SPECIFICATIONS/REQUIREMENTS      SPECIFICATIONS/REQUIREMENTS

          THE PROJECT PLAN  - WBS & CHARTS          THE PROJECT PLAN  - WBS & CHARTS

                            RISK ASSESSMENTRISK ASSESSMENT

PM FUNDAMENTALSPM FUNDAMENTALS

EXECUTION EXECUTION –– TEAMWORK & MONITORING TEAMWORK & MONITORING

VERIFICATIONVERIFICATION
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PROJECT MANAGEMENTPROJECT MANAGEMENT

APPLY  PROFESSIONAL  STYLE  TO:APPLY  PROFESSIONAL  STYLE  TO:

   PLANNING   PLANNING

  B.  B. EXECUTIONEXECUTION

      C.      C. MONITORINGMONITORING

              D.              D. COMMUNICATIONCOMMUNICATION
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NEED FOR PROJECT MANAGEMENTNEED FOR PROJECT MANAGEMENT

MANAGERIAL APPROACH  TOMANAGERIAL APPROACH  TO

INTERDEPENDENCY,  COMPLEXITY,  ANDINTERDEPENDENCY,  COMPLEXITY,  AND

CHANGECHANGE

CONSIDERS A PROJECT AS  A  SYSTEM  OFCONSIDERS A PROJECT AS  A  SYSTEM  OF

INTERRELATED  TASKS  IN  A  CHANGINGINTERRELATED  TASKS  IN  A  CHANGING

ENVIRONMENTENVIRONMENT



7

NEED FOR PROJECT MANAGEMENTNEED FOR PROJECT MANAGEMENT

PM BALANCES THE THREE ULTIMATEPM BALANCES THE THREE ULTIMATE

GOALS OF A PROJECT:GOALS OF A PROJECT:

SCHEDULESCHEDULE

2.2. BUDGET BUDGET 

3.3. PERFORMANCEPERFORMANCE
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PROFESSIONAL PROJECTPROFESSIONAL PROJECT

MANAGEMENT HAS MANY FACETSMANAGEMENT HAS MANY FACETS

PLANNING  INCLUDES  TASK  ESTIMATION  ANDPLANNING  INCLUDES  TASK  ESTIMATION  AND
CONTINGENCY  THINKINGCONTINGENCY  THINKING

EXECUTION  INCLUDES  TEAMWORK  AND EXECUTION  INCLUDES  TEAMWORK  AND 
LEADERSHIP  ABILITIESLEADERSHIP  ABILITIES

MONITORING  INCLUDES  PAINFULL  REVIEWSMONITORING  INCLUDES  PAINFULL  REVIEWS

COMMUNICATION  INCLUDES  PROF  WRITING,COMMUNICATION  INCLUDES  PROF  WRITING,
CLEAR  SPEAKING, &  GOOD  LISTENING  HABITSCLEAR  SPEAKING, &  GOOD  LISTENING  HABITS

ALL  ARE  INFLUENCED  BY  ORGANIZATIONALALL  ARE  INFLUENCED  BY  ORGANIZATIONAL
STRUCTURESSTRUCTURES
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PROJECT MANAGEMENTPROJECT MANAGEMENT

A  PROJECT  IS A TEMPORARY  ENDEAVORA  PROJECT  IS A TEMPORARY  ENDEAVOR
UNDERTAKEN TO CREATE  A UNIQUE PRODUCTUNDERTAKEN TO CREATE  A UNIQUE PRODUCT

OR  SERVICEOR  SERVICE

N0TN0T AN EXERCISE TO MAKE BUSY WORK OR TO AN EXERCISE TO MAKE BUSY WORK OR TO
JUST DO SOMETHINGJUST DO SOMETHING

PROJECT  MANAGEMENTPROJECT  MANAGEMENT  IS  THE  APPLICATION  IS  THE  APPLICATION
OF  KNOWLEDGE,  SKILLS  &  TECHNIQUES  ONOF  KNOWLEDGE,  SKILLS  &  TECHNIQUES  ON
PROJECT  ACTIVITIES  IN  ORDER  TO  PROJECT  ACTIVITIES  IN  ORDER  TO  MEETMEET  OR  OR

EXCEED  EXCEED  EXPECTATIONEXPECTATION
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PROJECT MANAGEMENTPROJECT MANAGEMENT

INDUSTRY EXPECTATION OF DESIGN PROJECTSINDUSTRY EXPECTATION OF DESIGN PROJECTS

PROJECT PERFORMANCE THAT ASSURES PROJECT PERFORMANCE THAT ASSURES 
COMPLETION ON TIMECOMPLETION ON TIME

DEMONSTRATION OF OPERATINGDEMONSTRATION OF OPERATING
PERFORMANCE TO SPEC SHOWING THEIR PERFORMANCE TO SPEC SHOWING THEIR 

MONEY WAS WELL SPENTMONEY WAS WELL SPENT

P.M. CONSISTS OF TOOLS & TECHNIQUES TOP.M. CONSISTS OF TOOLS & TECHNIQUES TO
FORCEFORCE A PROJECT TO COMPLETION ON  A PROJECT TO COMPLETION ON 

TIME AND IN BUDGETTIME AND IN BUDGET
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SENIOR PROJECT EXPECTATIONSENIOR PROJECT EXPECTATION

TO  COMPLETE  YOUR  PROJECT TO  SPEC ANDTO  COMPLETE  YOUR  PROJECT TO  SPEC AND
TO THE  SATISFACTION  OF  YOUR  TECHNICALTO THE  SATISFACTION  OF  YOUR  TECHNICAL
ADVISOR  WITHIN  THE  SEMESTER TIME  FRAMEADVISOR  WITHIN  THE  SEMESTER TIME  FRAME

2.2. TO PERFORM  THE  TASK  USING PROJECT TO PERFORM  THE  TASK  USING PROJECT 
MANAGEMENT  TECHNIQUESMANAGEMENT  TECHNIQUES

3.3. TO COMMUNICATE  PROFESSIONALLYTO COMMUNICATE  PROFESSIONALLY
DISCUSSING  REQUIREMENTS,  PROGRESS  ANDDISCUSSING  REQUIREMENTS,  PROGRESS  AND
COMPLETION  IN  A  CLEAR  AND  CONCISE COMPLETION  IN  A  CLEAR  AND  CONCISE 

MANNERMANNER
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““WHY  DO  PLANNING?WHY  DO  PLANNING?””

oo FIRST OPPORTUNITY TO ENVISION TASKS THATFIRST OPPORTUNITY TO ENVISION TASKS THAT

FIT ALLOCATED TIME FRAMEFIT ALLOCATED TIME FRAME

oo IDENTIFY POTENTIAL PROBLEM AREASIDENTIFY POTENTIAL PROBLEM AREAS

oo REDUCE RISKREDUCE RISK

oo INSURE COMPLETION SUCCESSINSURE COMPLETION SUCCESS

oo PROVIDE DIRECTION WHEN PROBLEMS ARISEPROVIDE DIRECTION WHEN PROBLEMS ARISE



13

PROJECT  PLANNINGPROJECT  PLANNING

PURPOSE IS TO DETERMINE HOW THEPURPOSE IS TO DETERMINE HOW THE

   PROJECT WILL BE ACHIEVED:   PROJECT WILL BE ACHIEVED:

WHAT MUST BE DONEWHAT MUST BE DONE

2.  WHO WILL DO WHAT2.  WHO WILL DO WHAT

    3.  WHEN WILL TASKS BE DONE    3.  WHEN WILL TASKS BE DONE

                   4.  HOW MUCH WILL THEY COST                   4.  HOW MUCH WILL THEY COST
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PROJECT PLANNINGPROJECT PLANNING

MINIMIZE UNCERTAINTYMINIMIZE UNCERTAINTY

AVOID COST & SCHEDULE OVERRUNAVOID COST & SCHEDULE OVERRUN

HELP TO INSURE  PERFORMANCE  HELP TO INSURE  PERFORMANCE  

ADHERENCEADHERENCE
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PLANNING PLANNING –– APPROACH APPROACH

PREPARE A DETAILED TASK  LIST CALLED A  PREPARE A DETAILED TASK  LIST CALLED A  

WWORK  ORK  BBREAKDOWN  REAKDOWN  SSTRUCTURETRUCTURE

A LOGICALLY THOUGHT-OUT LIST OF THINGS TOA LOGICALLY THOUGHT-OUT LIST OF THINGS TO

BE ACCOMPLISHED BE ACCOMPLISHED ––  AS DETAILED AS POSSIBLEAS DETAILED AS POSSIBLE

PREPARE  A  SCHEDULE  (GANTT) CHARTPREPARE  A  SCHEDULE  (GANTT) CHART
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PLANNING PLANNING –– CHARTS CHARTS

PDM  - PRECEDENCE  DIAGRAM  METHODPDM  - PRECEDENCE  DIAGRAM  METHOD
- NETWORK  LOGIC  DIAGRAM  WITH  - NETWORK  LOGIC  DIAGRAM  WITH  

ARROWS SHOWING  DEPENDENCIESARROWS SHOWING  DEPENDENCIES

2)2) PERT - PROGRAM  EVAL. & REVIEWPERT - PROGRAM  EVAL. & REVIEW
TECHNIQUETECHNIQUE

      - SEQUENTIAL NETWORK LOGIC &- SEQUENTIAL NETWORK LOGIC &
WEIGHTED WEIGHTED   AVERAGE  DURATION  AVERAGE  DURATION
ESTIMATES  WITH   ESTIMATES  WITH       DEPENDENCIES  DEPENDENCIES

3)3) CPM - CRITICAL PATH METHODCPM - CRITICAL PATH METHOD
- MIN,  MAX  &  MOST  LIKELY  TIMES- MIN,  MAX  &  MOST  LIKELY  TIMES

- LOCATES  THE  PATH  OF  TASKS  CRITICAL- LOCATES  THE  PATH  OF  TASKS  CRITICAL
TO   COMPLETIONTO   COMPLETION
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PLANNING - CHARTSPLANNING - CHARTS

GANTT (BAR) CHARTGANTT (BAR) CHART

PRESENTS  TASKS  FROM  WBS  WITH  TIMEPRESENTS  TASKS  FROM  WBS  WITH  TIME

FRAME FRAME ––  MAY  OR  MAY  NOT  SHOW   MAY  OR  MAY  NOT  SHOW 

  DEPENDIENCIESDEPENDIENCIES

5)5) MILESTONE CHARTSMILESTONE CHARTS

- PRESENTS  COMPLETION  DATES  OF  MAJOR- PRESENTS  COMPLETION  DATES  OF  MAJOR

ACTIVITIESACTIVITIES
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GANTT  CHARTSGANTT  CHARTS

•• MOST COMMONLY USEDMOST COMMONLY USED

•• NAMED  FOR  HENRY L. GANTT  IN  ( WW 1)NAMED  FOR  HENRY L. GANTT  IN  ( WW 1)

SHOWING  STATUS  OF  MUNITIONS SHOWING  STATUS  OF  MUNITIONS 

INDUSTRYINDUSTRY

•• NOTICED TIME WAS A COMMON NOTICED TIME WAS A COMMON 

DENOMINATORDENOMINATOR
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GANTT  CHARTSGANTT  CHARTS

•• PROGRESS EASILY SEEN IN EACH BARPROGRESS EASILY SEEN IN EACH BAR’’SS

STATUS  WITH  RESPECT  TO  TIMESTATUS  WITH  RESPECT  TO  TIME

•• HORIZONTAL SCALE DIVIDED INTO TIMEHORIZONTAL SCALE DIVIDED INTO TIME

UNITSUNITS

•• VERTICAL SCALE -  PROJECT WORKVERTICAL SCALE -  PROJECT WORK

ELEMENTS, TASKS,  ACTIVITIES, WORKELEMENTS, TASKS,  ACTIVITIES, WORK

PACKAGESPACKAGES
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GANTT CHARTSGANTT CHARTS

•• START & COMPLETION TIMES ATSTART & COMPLETION TIMES AT

BEGINNING AND END OF EACH BARBEGINNING AND END OF EACH BAR

•• PREPARE PREPARE AFTERAFTER A WBS ANALYSIS A WBS ANALYSIS

•• TEAM CAN MAKE TIME ESTIMATE BUTTEAM CAN MAKE TIME ESTIMATE BUT

SHOULD DEFER TO MOSTSHOULD DEFER TO MOST

KNOWLEDGEABLE  TEAM MEMBERKNOWLEDGEABLE  TEAM MEMBER
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GANTT  CHARTSGANTT  CHARTS

•• ALL PROJECTS  HAVE TASK  PRECEDENCEALL PROJECTS  HAVE TASK  PRECEDENCE

RELATIONSHIPSRELATIONSHIPS

•• DETERMINE  TASK  AND  PRECEDENCEDETERMINE  TASK  AND  PRECEDENCE

BEFOREBEFORE  COMPLETING  CHART  COMPLETING  CHART
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GANTT  CHARTSGANTT  CHARTS

ADVANTAGESADVANTAGES

•• CLEAR PICTORIAL MODEL OF THE CLEAR PICTORIAL MODEL OF THE 

PROJECTPROJECT

•• SIMPLE FOR PLANNER & USERSIMPLE FOR PLANNER & USER

•• PROGRESS SEEN BY DARKENING BARSPROGRESS SEEN BY DARKENING BARS

•• CLEAR  DETERMINATION OF WHICHCLEAR  DETERMINATION OF WHICH

TASKS ARE AHEAD AND WHICH ARE TASKS ARE AHEAD AND WHICH ARE 

BEHIND SCHEDULEBEHIND SCHEDULE
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GANTT CHARTSGANTT CHARTS

DISADVANTAGESDISADVANTAGES

•• NO EXPLICIT INTERRELATIONSHIPS NO EXPLICIT INTERRELATIONSHIPS 

SHOWNSHOWN

•• DOES NOT REVEAL THE EFFECT OF ONEDOES NOT REVEAL THE EFFECT OF ONE

WORK WORK ELEMENT FALLING BEHIND ELEMENT FALLING BEHIND 

ANOTHERANOTHER

•• MONITORING SUCCESS DEPENDS ONMONITORING SUCCESS DEPENDS ON

FREQUENCY FREQUENCY AND RELIABILITY OF AND RELIABILITY OF 

UPDATED BARSUPDATED BARS
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PLANNING PLANNING –– RISK ASSESSMENT RISK ASSESSMENT

oo IDENTIFY  CAUSE  AND  EFFECTIDENTIFY  CAUSE  AND  EFFECT

- WHAT COULD HAPPEN AND WHAT- WHAT COULD HAPPEN AND WHAT

WOULD RESULT?WOULD RESULT?

oo ALTERNATELY -  IDENTIFY  EFFECTSALTERNATELY -  IDENTIFY  EFFECTS

& CAUSE& CAUSE

- WHAT OUTCOMES ARE TO BE- WHAT OUTCOMES ARE TO BE

AVOIDED OR AVOIDED OR ENCOURAGED & HOWENCOURAGED & HOW

MIGHT MIGHT THEY OCCUR?THEY OCCUR?
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RISK ASSESSMENTRISK ASSESSMENT

APPROACHAPPROACH

DETERMINE WHICH RISKS MAY AFFECTDETERMINE WHICH RISKS MAY AFFECT

THE PROJECT PROGRESS OR SCHEDULETHE PROJECT PROGRESS OR SCHEDULE

2)2) NATURE OF PROJECT HAS A LARGENATURE OF PROJECT HAS A LARGE

AFFECTAFFECT

  -   - PROJECTS USING PROVEN TECHNOLOGYPROJECTS USING PROVEN TECHNOLOGY

ARE   ARE   INHERENTLY LOWER RISK THANINHERENTLY LOWER RISK THAN

THOSE THOSE NEEDING INNOVATION OR INVENTIONNEEDING INNOVATION OR INVENTION

ARRANGE WBS TO REDUCE RISKARRANGE WBS TO REDUCE RISK
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RISK ASSESSMENTRISK ASSESSMENT

APPROACHAPPROACH

QUANTIFY RISKS THAT HAVE A QUANTIFY RISKS THAT HAVE A 

RANGE OF OUTCOMESRANGE OF OUTCOMES

- - ONE  RISK  EVENT  MAY HAVEONE  RISK  EVENT  MAY HAVE

MULTIPLE EFFECTS AND MAKE A MULTIPLE EFFECTS AND MAKE A 

BIGGER PROBLEMBIGGER PROBLEM

5)5) MAKE A CONSCIOUS  DECISION ONMAKE A CONSCIOUS  DECISION ON

THE NEED FOR A CONTINGENCYTHE NEED FOR A CONTINGENCY

PLANPLAN
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PROJECT MANAGEMENTPROJECT MANAGEMENT

PLANNINGPLANNING

      -       - DEVELOP A CONCEPT & PROPOSE ITDEVELOP A CONCEPT & PROPOSE IT

   - DEFINE PROJECT INCLUDING SPECS, REQ   - DEFINE PROJECT INCLUDING SPECS, REQ’’SS

   - MAKE A DETAILED TASK PLAN   - MAKE A DETAILED TASK PLAN

EXECUTIONEXECUTION

   -    - MONITOR  WITH MULTIPLE STATUS REVIEWSMONITOR  WITH MULTIPLE STATUS REVIEWS

   -    - CONDUCT PERIODIC PROJECT REVIEWSCONDUCT PERIODIC PROJECT REVIEWS

    - VALIDATE FINAL PERFORMANCE    - VALIDATE FINAL PERFORMANCE

COMMUNICATIONCOMMUNICATION

   -    - INTERIM PROJECT REPORTINTERIM PROJECT REPORT

   -    - FINAL PROJECT REPORT & ORAL PRESENTFINAL PROJECT REPORT & ORAL PRESENT..
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SENIOR PROJECT & PROJECTSENIOR PROJECT & PROJECT

MANAGEMENTMANAGEMENT

P.M. TOOLS P.M. TOOLS –– IF VIEWED AS A PROJECT IF VIEWED AS A PROJECT

AID, YOU WLL SEE:AID, YOU WLL SEE:

a)a) THEY INSURE SUCCESSTHEY INSURE SUCCESS

b)b) GAIN EXPERIENCE TO WHAT YOU WILLGAIN EXPERIENCE TO WHAT YOU WILL

EXPERIENCE IN INDUSTRYEXPERIENCE IN INDUSTRY

c)c) PROPER MANAGEMENT OF THEPROPER MANAGEMENT OF THE

PROJECT SHARES  EQUAL  BILLINGPROJECT SHARES  EQUAL  BILLING

WITH  THE WITH  THE TECHNICALTECHNICAL

COMPONENTCOMPONENT
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PROJECT MANAGEMENTPROJECT MANAGEMENT

FUNDAMENTALSFUNDAMENTALS

MUSTMUST HAVE SPECS. OR REQUIREMENTS HAVE SPECS. OR REQUIREMENTS

TO KNOW WHAT YOUR TARGET IS ANDTO KNOW WHAT YOUR TARGET IS AND

WHEN   WHEN   YOU ARE DONEYOU ARE DONE

MILESTONE AND PROJECT COMPLETIONMILESTONE AND PROJECT COMPLETION

DATES ARE NON-NEGOTIABLEDATES ARE NON-NEGOTIABLE

CONSTANT MONITORING OF THECONSTANT MONITORING OF THE

PROJECT PROJECT PLAN IS ESSENTIALPLAN IS ESSENTIAL
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PROJECT MANAGEMENTPROJECT MANAGEMENT

FUNDAMENTALSFUNDAMENTALS

GOOD TEAMWORK  IS KEY TO SUCCESSGOOD TEAMWORK  IS KEY TO SUCCESS

PROJECTS WITH OUTSIDE DEPENDENCIESPROJECTS WITH OUTSIDE DEPENDENCIES

MUSTMUST HAVE BACK UP PLANS HAVE BACK UP PLANS

THE PROJECT PLAN MUST HAVE ONE SUBTHE PROJECT PLAN MUST HAVE ONE SUB

LEVEL OF DETAILLEVEL OF DETAIL, i.e., i.e.

       -        - CIRCUIT BOARD DESIGNCIRCUIT BOARD DESIGN

- - LAYOUTLAYOUT

- FABRICATION- FABRICATION

- CONFIRMATION TESTING- CONFIRMATION TESTING
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PROJECT MANAGEMENTPROJECT MANAGEMENT

FUNDAMENTALSFUNDAMENTALS

PROJECT PLAN REQUIRES INDIVIDUALPROJECT PLAN REQUIRES INDIVIDUAL

TEAM MEMBER ASSIGNMENTSTEAM MEMBER ASSIGNMENTS

PLAN AHEAD, PREPARE ALTERNATEPLAN AHEAD, PREPARE ALTERNATE

APPROACHES AND FOCUS ON MEETINGAPPROACHES AND FOCUS ON MEETING

REQUIREMENTS IN THE TIME ALLOCATEDREQUIREMENTS IN THE TIME ALLOCATED
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PROJECT MANAGEMENT PRINCIPLESPROJECT MANAGEMENT PRINCIPLES

INITIAL PHASE  -  CONCEPT DEFINITIONINITIAL PHASE  -  CONCEPT DEFINITION

•• CONCEPTCONCEPT TALKS ABOUT THE PROBLEM TO BE TALKS ABOUT THE PROBLEM TO BE
SOLVED AND THE SOLVED AND THE SCOPESCOPE OF THE PROJECT TO OF THE PROJECT TO
SOLVE IT.  HOW FAR WILL THE PROJECT GO ANDSOLVE IT.  HOW FAR WILL THE PROJECT GO AND
WHAT WILL BE INVESTIGATEDWHAT WILL BE INVESTIGATED

•• CONCEPTCONCEPT INCLUDES  INCLUDES PRELIMINARY OBJECTIVESPRELIMINARY OBJECTIVES
WHICH MAY CHANGE AS THE TASK IS FURTHERWHICH MAY CHANGE AS THE TASK IS FURTHER
DEFINEDDEFINED

•• CONCEPTCONCEPT DOES  DOES NOTNOT INCLUDE A DETAILED PLAN INCLUDE A DETAILED PLAN
OF OF ““HOWHOW”” OR A FINAL SPECIFICATION OF THE OR A FINAL SPECIFICATION OF THE
PRODUCT OR A LAYOUT OF THE TASKPRODUCT OR A LAYOUT OF THE TASK
DESCRIPTIONDESCRIPTION
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PLANNING   PHASEPLANNING   PHASE

22NDND PHASE -  PROJECT  DEFINITION PHASE -  PROJECT  DEFINITION

•• DEFINITIONDEFINITION  FOCUSES ON SPECIFICATION  FOCUSES ON SPECIFICATION

COMPLETION TO QUANTIFY THE COMPLETION TO QUANTIFY THE ““WHATWHAT””

•• IF HARD NUMBER SPECS CANNOT BE PROVIDED,IF HARD NUMBER SPECS CANNOT BE PROVIDED,

FUNCTIONAL REQUIREMENTS FUNCTIONAL REQUIREMENTS MUSTMUST BE BE

PRESENTEDPRESENTED

•• IF YOU DONIF YOU DON’’T HAVE A SPEC, YOU CANNOTT HAVE A SPEC, YOU CANNOT

DEMONSTRATE PROJECT COMPLETIONDEMONSTRATE PROJECT COMPLETION
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SPECIFICATION  -  BENEFITSSPECIFICATION  -  BENEFITS

THE CLARITY WILL REVEAL THE CLARITY WILL REVEAL 

MISUNDERSTANDINGSMISUNDERSTANDINGS

COMPLETENESS WILL REMOVE COMPLETENESS WILL REMOVE 

   CONTRADICTORY ASSUMPTIONS   CONTRADICTORY ASSUMPTIONS

THE RIGOR WILL EXPOSE NECESSARY THE RIGOR WILL EXPOSE NECESSARY 

DETAILSDETAILS

THE EFFORT FORCES DETAILEDTHE EFFORT FORCES DETAILED

THINKINGTHINKING

PROVIDES THE BASIS TO TRACK CHANGESPROVIDES THE BASIS TO TRACK CHANGES
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PROJECT DEFINITIONPROJECT DEFINITION

PREPARE WORK BREAKDOWNPREPARE WORK BREAKDOWN
STRUCTURE TO AS LOW A LEVEL OF STRUCTURE TO AS LOW A LEVEL OF 

DETAIL AS POSSIBLEDETAIL AS POSSIBLE

DETERMINE INDIVIDUALDETERMINE INDIVIDUAL
RESPONSIBILITIES BASED ON EXPERTISE,RESPONSIBILITIES BASED ON EXPERTISE,

    ABILITY &  MOTIVATION    ABILITY &  MOTIVATION

PREPARE SCHEDULE USING GANTT CHARTPREPARE SCHEDULE USING GANTT CHART

PREPARE BUDGET ESTIMATEPREPARE BUDGET ESTIMATE
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PLANNING  PHASEPLANNING  PHASE

THE TASK PLAN IS DETAILED TO THETHE TASK PLAN IS DETAILED TO THE
LOWEST LEVEL THAT CAN BELOWEST LEVEL THAT CAN BE

COMPREHENDEDCOMPREHENDED

THE PROJECT PLAN IS PRESENTED USING ATHE PROJECT PLAN IS PRESENTED USING A
S/W PACKAGE LIKE S/W PACKAGE LIKE MICROSOFT PROJECTMICROSOFT PROJECT

OR EQUIVALENTOR EQUIVALENT

IT IT MUST BE UPDATABLEMUST BE UPDATABLE TO SHOW TO SHOW
PROGRESS  OVER  TIME  ACROSS  THEPROGRESS  OVER  TIME  ACROSS  THE
VARIOUS TASK  BARS OF A GANTT CHARTVARIOUS TASK  BARS OF A GANTT CHART
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EXECUTION  PHASE - TEAMSEXECUTION  PHASE - TEAMS

•• REQUIRESREQUIRES  A LEADER.  MAY  MOVE AROUNDA LEADER.  MAY  MOVE AROUND

DURING THE COURSE OF THE PROJECTDURING THE COURSE OF THE PROJECT

•• EACH TEAM  MEMBER  HAS A ROLE WITHEACH TEAM  MEMBER  HAS A ROLE WITH

SPECIFIC TASK ASSIGNMENTS SPECIFIC TASK ASSIGNMENTS –– RESPONSIBLE TO RESPONSIBLE TO

TEAMTEAM

•• THE TEAM  LEAD ORGANIZES THE TASKS ANDTHE TEAM  LEAD ORGANIZES THE TASKS AND

REPORTS  WITH  HELP FROM  OTHER  MEMBERSREPORTS  WITH  HELP FROM  OTHER  MEMBERS

•• THE TEAM  LEAD IS GIVEN OVERALL  DIRECTIONTHE TEAM  LEAD IS GIVEN OVERALL  DIRECTION

AUTHORITY BY THE OTHER TEAM  MEMBERS &AUTHORITY BY THE OTHER TEAM  MEMBERS &

IS RESPONSIBLE TO PRESENT ONGOING REPORTSIS RESPONSIBLE TO PRESENT ONGOING REPORTS
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EXECUTION PHASE - MONITORINGEXECUTION PHASE - MONITORING

COMPARE ACTUAL PROJECTCOMPARE ACTUAL PROJECT

PERFORMANCE TO PROJECT PLANPERFORMANCE TO PROJECT PLAN

TIME & COSTTIME & COST

IF DISCREPANCIES EXIST, CORRECTIVEIF DISCREPANCIES EXIST, CORRECTIVE

ACTION MUST BE TAKEN, I.E. WORK ACTION MUST BE TAKEN, I.E. WORK 

ARROUNDSARROUNDS

MODIFY SCHEDULE TO INCLUDE MODIFY SCHEDULE TO INCLUDE 

CORRECTIVE ACTIONCORRECTIVE ACTION
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EXECUTION  PHASEEXECUTION  PHASE

                        VERIFICATIONVERIFICATION

 SPECIFIC TASK WITHIN THE PROJECT PLAN  SPECIFIC TASK WITHIN THE PROJECT PLAN 

REQUIRING A DEFINITION ON HOW THE REQUIRING A DEFINITION ON HOW THE 

 ORIGINAL SPECIFICATION OR SET OF  ORIGINAL SPECIFICATION OR SET OF 

  REQUIREMENTS WILL BE PROVEN  REQUIREMENTS WILL BE PROVEN

   THIS IS THE    THIS IS THE CULMINATIONCULMINATION OF THE PROJECT OF THE PROJECT

DEMONSTRATING SATISFACTORY COMPLETIONDEMONSTRATING SATISFACTORY COMPLETION
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COMMUNICATION & REPORTINGCOMMUNICATION & REPORTING

INCLUDES WRITING, SPEAKING &INCLUDES WRITING, SPEAKING &

PRESENTINGPRESENTING

NOT JUST TECHNICAL WRITINGNOT JUST TECHNICAL WRITING

LISTENING IS VERY IMPORTANT AS WELLLISTENING IS VERY IMPORTANT AS WELL
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COMMUNICATION & REPORTINGCOMMUNICATION & REPORTING

       PROGRESS REPORTS        PROGRESS REPORTS ––  TEMPLATE:  TEMPLATE:

WHAT WAS PLANNED TO HAPPEN ?WHAT WAS PLANNED TO HAPPEN ?

WHAT ACTUALLY HAPPENED ?WHAT ACTUALLY HAPPENED ?

WHAT PROBLEMS WEREWHAT PROBLEMS WERE

ENCOUNTERED?ENCOUNTERED?

WHAT WORK-AROUNDS WEREWHAT WORK-AROUNDS WERE

EMPLOYED TO STAY ON PLAN?EMPLOYED TO STAY ON PLAN?

DO ANY PROBLEMS THREATENDO ANY PROBLEMS THREATEN

COMPLETION?COMPLETION?
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PROGRESS REPORTS PROGRESS REPORTS –– CON CON’’T.T.

MUSTMUST INCLUDE  AN  INCLUDE  AN UPDATEUPDATE TO THE TO THE

  PROJECT PLAN USING THE PROJECT PLAN USING THE GANTT CHARTGANTT CHART

DEVELOPED IN THE PROJECT DEFINITIONDEVELOPED IN THE PROJECT DEFINITION
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PROJECT REVIEWSPROJECT REVIEWS

•• THE CONTENT OF THE PROGRESSTHE CONTENT OF THE PROGRESS

REPORTS USED AS  BASISREPORTS USED AS  BASIS

•• TEAM  PRESENTS VERBALLYTEAM  PRESENTS VERBALLY

•• PLAN MUST BE UPDATED & PRESENTEDPLAN MUST BE UPDATED & PRESENTED

•• ONE HELD DURING EACH HALF OF THEONE HELD DURING EACH HALF OF THE

SEMESTER SEMESTER –– SIGN UP TBD SIGN UP TBD

•• ENTIRE TEAM ATTENDENCE MANDATORYENTIRE TEAM ATTENDENCE MANDATORY

•• NOT INTENDED AS A TECH REVIEWNOT INTENDED AS A TECH REVIEW

UNLESS AN ITEM AFFECTS SCHEDULEUNLESS AN ITEM AFFECTS SCHEDULE
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INTERIM PROJECT REPORTINTERIM PROJECT REPORT

•• IS A MAJOR MILESTONEIS A MAJOR MILESTONE

•• PRESENT FINAL SPECS & PLANPRESENT FINAL SPECS & PLAN

•• INCLUDE PLAN AS GRAPHIC DISPLAYINCLUDE PLAN AS GRAPHIC DISPLAY
IN THE NARRATIVEIN THE NARRATIVE

•• DO NOTDO NOT  PRESENT AS A RENDITION OF  PRESENT AS A RENDITION OF
EVENTS LIKE A DIARY.   FOCUS ONEVENTS LIKE A DIARY.   FOCUS ON
SPECS AND THE  PROJECT  PLANSPECS AND THE  PROJECT  PLAN

•• AVOID WRITING IN THE FIRST PERSONAVOID WRITING IN THE FIRST PERSON

•• THE FINAL VERIFICATION APPROACHTHE FINAL VERIFICATION APPROACH
MUSTMUST BE CLEARLY DESCRIBED BE CLEARLY DESCRIBED
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FINAL PROJECT REPORTFINAL PROJECT REPORT

••  MAJOR MILESTONE -- CULMINATION  MAJOR MILESTONE -- CULMINATION 
       OF THE PROJECT       OF THE PROJECT

•• MUSTMUST  EMPHASIZE ORIGINAL   EMPHASIZE ORIGINAL 
REQUIREMENTSREQUIREMENTS

•• VERIFICATION IS THE PROOF OF PROJECTVERIFICATION IS THE PROOF OF PROJECT
COMPLETION AND THE HIGHLIGHT OFCOMPLETION AND THE HIGHLIGHT OF

THE REPORTTHE REPORT

•• PRESENT THE  ORIGINAL PROJECT PLANPRESENT THE  ORIGINAL PROJECT PLAN
WITH WORK-AROUNDS AND EXPLAIN WITH WORK-AROUNDS AND EXPLAIN 

ADJUSTMENTSADJUSTMENTS
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PROJECT MANAGEMENT SUMMARYPROJECT MANAGEMENT SUMMARY

MAKE A DETAILED SPEC ORMAKE A DETAILED SPEC OR

REQUIREMENTS LIST & PLAN,REQUIREMENTS LIST & PLAN,

BREAKING THE TASKS DOWN TO THEBREAKING THE TASKS DOWN TO THE

LOWEST UNDERSTANABLE LEVELLOWEST UNDERSTANABLE LEVEL

STICK TO THE PLANSTICK TO THE PLAN

MAKE WORK-AROUNDS WHENMAKE WORK-AROUNDS WHEN

PROBLEMS ARISE, BUT STAY ON PLANPROBLEMS ARISE, BUT STAY ON PLAN
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STAY FOCUSED ON THE PRIORITY OFSTAY FOCUSED ON THE PRIORITY OF

VERIFICATION TO PROVE COMPLETIONVERIFICATION TO PROVE COMPLETION

PERFORM AS A TEAM  -- LEADER ANDPERFORM AS A TEAM  -- LEADER AND

CONTRIBUTORS ,  EACH PERSON HAS ACONTRIBUTORS ,  EACH PERSON HAS A

DEFINED ROLE  --  NOT SATISFACTYORYDEFINED ROLE  --  NOT SATISFACTYORY

TO SAY TO SAY ““ EACH OF US WAS INVOLVED IN EACH OF US WAS INVOLVED IN

ALL THE PARTSALL THE PARTS””

COMMUNICATE CLEARLY & CONCISELYCOMMUNICATE CLEARLY & CONCISELY

WITH A FOCUS ON THE SPEC AND THEWITH A FOCUS ON THE SPEC AND THE

PLANPLAN
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PROFESSIONAL CONTRIBUTION TOPROFESSIONAL CONTRIBUTION TO

GRADEGRADE
TEAMTEAM’’S ABILITY TO MAINTAIN THE ORIGINALS ABILITY TO MAINTAIN THE ORIGINAL

PLANPLAN

ABILITY TO CREATE  WORK-AROUNDS WHENABILITY TO CREATE  WORK-AROUNDS WHEN
PROBLEMS ARISE.     MAINTAIN THE CONTENT OFPROBLEMS ARISE.     MAINTAIN THE CONTENT OF
THE ORIGINAL PLAN  IN SPITE OF PROBLEMSTHE ORIGINAL PLAN  IN SPITE OF PROBLEMS

ABILITY TO PRODUCE A CONVINCING PROOFABILITY TO PRODUCE A CONVINCING PROOF
THAT ORIGINAL SPECS WERE METTHAT ORIGINAL SPECS WERE MET

ABILITY TO COMMUNICATE CLEARLY ANDABILITY TO COMMUNICATE CLEARLY AND
PROFESSIONALLY IN ALL THE REPORTS AND PROFESSIONALLY IN ALL THE REPORTS AND 

PRESENTATIONSPRESENTATIONS
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CONSIDERATIONSCONSIDERATIONS  for S/W PROJECTSfor S/W PROJECTS

PREPARE A REQUIREMENTS DOCUMENTPREPARE A REQUIREMENTS DOCUMENT

LAY OUT TASKS SO  PROGRESS CAN BE SEENLAY OUT TASKS SO  PROGRESS CAN BE SEEN

USE SOME FORM OF MODULAR DESIGN SOUSE SOME FORM OF MODULAR DESIGN SO

PERCENTAGE OF  COMPLETION CAN BEPERCENTAGE OF  COMPLETION CAN BE

EASILY SEENEASILY SEEN

DO NOT USE GENERAL COMMENTS ASDO NOT USE GENERAL COMMENTS AS

‘‘DEBUGGINGDEBUGGING’’. THEY HAVE NO DEFINED END. THEY HAVE NO DEFINED END

PREPARE A TEST SPEC THAT DEMONSTRATESPREPARE A TEST SPEC THAT DEMONSTRATES

SATISFACTORY PERFORMANCESATISFACTORY PERFORMANCE
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PROFESSIONAL ENGINEERING WRITINGPROFESSIONAL ENGINEERING WRITING

  ““  IT  IS  A  GOOD THING,  PERHAPS, TO WRITEIT  IS  A  GOOD THING,  PERHAPS, TO WRITE

FOR  THE  AMUSEMENT  OF  THE  PUBLIC,FOR  THE  AMUSEMENT  OF  THE  PUBLIC,

BUT IT IS A FAR  HIGHER AND NOBLEBUT IT IS A FAR  HIGHER AND NOBLE

THING  TO WRITE FOR  THEIRTHING  TO WRITE FOR  THEIR

INSTRUCTION,  THEIR  PROFIT,  THEIRINSTRUCTION,  THEIR  PROFIT,  THEIR

ACTUAL  AND  TANGIBLE  BENEFIT ACTUAL  AND  TANGIBLE  BENEFIT ””

Mark Twain, Mark Twain, ““Curing a ColdCuring a Cold””
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NEED FOR GOOD WRITTEN COMMNEED FOR GOOD WRITTEN COMM

ENGINEERENGINEER’’S PREDOMINANT PRODUCTS PREDOMINANT PRODUCT

-  -  PAPERPAPER  ––

    - UP TO 30% OF WORKTIME IS WRITTEN    - UP TO 30% OF WORKTIME IS WRITTEN

ENGLISH CLASSENGLISH CLASS

        -LITERATURE APPRECIATION STRESSED-LITERATURE APPRECIATION STRESSED

- NOVEL IS ENTERTAINMENT- NOVEL IS ENTERTAINMENT

- KNOWLEDGE DISPLAY NOT TECH WRITING- KNOWLEDGE DISPLAY NOT TECH WRITING

ENGINEERING REPORTENGINEERING REPORT

-CONVEY SIGNIFICANT INFORMATION-CONVEY SIGNIFICANT INFORMATION

-SUPPORTED WITH MINIMUM ARGUMENT-SUPPORTED WITH MINIMUM ARGUMENT

-REMOVE NON-ESSENTIAL NOISE-REMOVE NON-ESSENTIAL NOISE
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NEED FOR GOOD WRITTEN COMMNEED FOR GOOD WRITTEN COMM

oo ABSOLUTELY  VITAL  TO  ACTIVELYABSOLUTELY  VITAL  TO  ACTIVELY

DEVELOP  SKILL  IN  WRITING  AS  A DEVELOP  SKILL  IN  WRITING  AS  A 

PROFESSIONAL  ENGINEERPROFESSIONAL  ENGINEER

oo PROJECT SUCCESS WILL DEPEND ON ITPROJECT SUCCESS WILL DEPEND ON IT

oo MUCH COMMUNICATION  WITH  UPPERMUCH COMMUNICATION  WITH  UPPER

MANAGEMENT  IS  IN  WRITINGMANAGEMENT  IS  IN  WRITING

oo CAREER SUCCESS DEPENDS ON THE CAREER SUCCESS DEPENDS ON THE 

QUALITY OF YOUR WRITINGQUALITY OF YOUR WRITING
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GOALS OF TECHNICAL WRITINGGOALS OF TECHNICAL WRITING

oo CLARIFY  & EXPLAIN  DEVELOPMENTSCLARIFY  & EXPLAIN  DEVELOPMENTS

FOR BOTH THE WRITER & READERFOR BOTH THE WRITER & READER

oo PLAN NEXT STAGESPLAN NEXT STAGES

oo CONVEY INFORMATIONCONVEY INFORMATION

oo WRITING IS CENTRAL TO ANY  DESIGNWRITING IS CENTRAL TO ANY  DESIGN

ACTIVITY:ACTIVITY:

- WRITTEN  PROCEDURES  AID  IN  FIXES- WRITTEN  PROCEDURES  AID  IN  FIXES

- PRODUCT MANUALS  ALLOW QUICKER  REPAIRS- PRODUCT MANUALS  ALLOW QUICKER  REPAIRS
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TECHNICAL WRITING OVERALL GUIDELINESTECHNICAL WRITING OVERALL GUIDELINES

ESTABLISH THE AIM ESTABLISH THE AIM ––  WHAT  INFO  IS WHAT  INFO  IS 

NEEDEDNEEDED

2)2) CONSIDER THE READER CONSIDER THE READER ––    INFO THEY INFO THEY 

NEED TO KNOW  MUST  REACH THEMNEED TO KNOW  MUST  REACH THEM

3)3) DEVISE THE STRUCTURE DEVISE THE STRUCTURE ––  CLEAR ,CLEAR ,

ORDERLY, ACCESSIBLE,  DISTINCT SECTIONSORDERLY, ACCESSIBLE,  DISTINCT SECTIONS

DRAFT THE TEXT, EDIT & REVISEDRAFT THE TEXT, EDIT & REVISE

-CHECK FOR CLARITY & EFFECTIVENESS-CHECK FOR CLARITY & EFFECTIVENESS
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USE OF DIAGRAMSUSE OF DIAGRAMS

DIAGRAMS MAY BE MUCH BETTER THANDIAGRAMS MAY BE MUCH BETTER THAN

WORDSWORDS

BUT  ---  CARELESS DESIGN WILL LOSE 

BENEFIT

ADD INFORMATIVE LABELS, TITLES,

HIGHLIGHT KEY ENTRIES AND REMOVE

UNNECESSARY INFO.
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THINGS TO AVOIDTHINGS TO AVOID

ERRORS IN SPELLING & PUNCTUATIONERRORS IN SPELLING & PUNCTUATION

ERRORS IN MEANING ERRORS IN MEANING –– USING THE USING THE

WRONG WRONG WORDWORD

LENGTHY OR RAMBLING SENTENCESLENGTHY OR RAMBLING SENTENCES

LONG WORDS UNLESS ESSENTIAL TO LONG WORDS UNLESS ESSENTIAL TO 

MEANINGMEANING

JARGON JARGON ––  THE ASSUMPTION THAT THETHE ASSUMPTION THAT THE

READER READER KNOWS WHAT YOUKNOWS WHAT YOU’’RE TALKING ABOUTRE TALKING ABOUT

WORDINESSWORDINESS
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PROFESSIONAL ENGINEERING WRITINGPROFESSIONAL ENGINEERING WRITING

WRITING OF A PROFESSIONAL ENGINEERWRITING OF A PROFESSIONAL ENGINEER

SHOULD BESHOULD BE

CLEAR, CONCISE & COMPLETECLEAR, CONCISE & COMPLETE
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PROJECT WORK FOR APROJECT WORK FOR A

PROFESSIONAL ENGINEERPROFESSIONAL ENGINEER

ACTUAL TECHNICAL WORK  WILL BE SMALLACTUAL TECHNICAL WORK  WILL BE SMALL
COMPARED TO ESTIMATING,  REPORTING, COMPARED TO ESTIMATING,  REPORTING, 
SPECIFYING,  SELLING,  TECHNICAL SPECIFYING,  SELLING,  TECHNICAL 
INTERFACING  AND  VERIFICATIONINTERFACING  AND  VERIFICATION

CLEAR COMMUNICATION  IS  ESSENTIAL FORCLEAR COMMUNICATION  IS  ESSENTIAL FOR
A  SUCCESSFUL  ENGINEERA  SUCCESSFUL  ENGINEER

P.M. IN ONE FORM OR ANOTHER IS USED BYP.M. IN ONE FORM OR ANOTHER IS USED BY
MOST COMPANIES ACROSS THE COUNTRY.  ITMOST COMPANIES ACROSS THE COUNTRY.  IT
IS IMPORTANT FOR YOU TO BUY INTO ITS USE.IS IMPORTANT FOR YOU TO BUY INTO ITS USE.
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ESTIMATES & PLANS ARE AT BEST EDUCATEDESTIMATES & PLANS ARE AT BEST EDUCATED
GUESSES.  THINGS GO WRONG.  BUT END DATESGUESSES.  THINGS GO WRONG.  BUT END DATES
USUALLY DO NOT CHANGE UNLESS MAJOR SPECSUSUALLY DO NOT CHANGE UNLESS MAJOR SPECS

ARE NOT MET.ARE NOT MET.

IT IS IMPORTANT TO BE FLEXIBLE WITH WORK-IT IS IMPORTANT TO BE FLEXIBLE WITH WORK-
AROUNDSAROUNDS

CONSTANTLY MAKE CONTINGENCY PLANS FORCONSTANTLY MAKE CONTINGENCY PLANS FOR
WHAT CAN GO WRONG PARTICULARY FORWHAT CAN GO WRONG PARTICULARY FOR
TASKS TASKS NOT IN YOUR CONTROLNOT IN YOUR CONTROL

MURPHY IS ALIVE  PARTICULARLY  IN  NEW MURPHY IS ALIVE  PARTICULARLY  IN  NEW 
DEVELOPMENT PROJECTSDEVELOPMENT PROJECTS
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KEEP FOCUSED ON THE ORIGINAL SPEC KEEP FOCUSED ON THE ORIGINAL SPEC 
REQUIREMENTREQUIREMENT

MAKE GOOD USE OF YOUR TIME EVEN IF YOUMAKE GOOD USE OF YOUR TIME EVEN IF YOU
ARE WAITING FOR OTHER THINGS TOARE WAITING FOR OTHER THINGS TO
HAPPEN.  BE CONSCIOUSLY AWARE OF YOURHAPPEN.  BE CONSCIOUSLY AWARE OF YOUR

PRIORITIES AT ALL TIMESPRIORITIES AT ALL TIMES

BE AWARE THAT ALTHOUGH WE ARE NOTBE AWARE THAT ALTHOUGH WE ARE NOT
FOCUSING ON FINANCIAL MONITORING, INFOCUSING ON FINANCIAL MONITORING, IN
FACT  IT  PROBABLY  SUPERCEDES FACT  IT  PROBABLY  SUPERCEDES 
EVERYTHING ELSE IN INDUSTRYEVERYTHING ELSE IN INDUSTRY

ALL TEAMS MUST SIGN UP FOR  PROJECT ALL TEAMS MUST SIGN UP FOR  PROJECT 
REVIEWSREVIEWS
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ORGANIZATIONS & P.M.ORGANIZATIONS & P.M.

LINE MANAGEMENTLINE MANAGEMENT

PATTERNED AFTER MILITARY ORGPATTERNED AFTER MILITARY ORG
oo HEAD (GENERAL)HEAD (GENERAL)

oo CHAIN OF COMMAND CHAIN OF COMMAND –– EXEC.,CAPT, SARG. EXEC.,CAPT, SARG.

oo WORKER (SOLDIER)WORKER (SOLDIER)

TYPICAL INDUSTRIAL SET-UPTYPICAL INDUSTRIAL SET-UP
oo HEAD (CHAIRMAN)HEAD (CHAIRMAN)

oo CHAIN OF COMMAND CHAIN OF COMMAND –– CEO,V.P. CEO,V.P.’’S, GENERALS, GENERAL
MGR.MGR.

oo LOCAL (DEPT HEAD & WORKER)LOCAL (DEPT HEAD & WORKER)
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LINE MANAGEMENTLINE MANAGEMENT

ORGANIZATION INTENDED TOORGANIZATION INTENDED TO

COMMUNICATE VISION FROM TOPCOMMUNICATE VISION FROM TOP

MANAGEMENT TO WORK FORCE IN ANMANAGEMENT TO WORK FORCE IN AN

EFFICIENT MANNEREFFICIENT MANNER

FACILITATE REPORTING BACK TO FACILITATE REPORTING BACK TO 

DETERMINE SUCCESSDETERMINE SUCCESS

ONEONE’’S SUCCESS IS DETERMINED BY RANKS SUCCESS IS DETERMINED BY RANK
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THE  MATRIXTHE  MATRIX

ALTERNATE FORM OF MANAGEMENTALTERNATE FORM OF MANAGEMENT

SPECIFIC DISCIPLINES  EXTRACTEDSPECIFIC DISCIPLINES  EXTRACTED

FROM FROM LINE AND PLACED IN TEAMSLINE AND PLACED IN TEAMS

FOCUS ON PROJECT COMPLETION ANDFOCUS ON PROJECT COMPLETION AND

MINIMIZATION OF TIMEMINIMIZATION OF TIME

MAINTAIN CLEAR CUSTOMER REQ. MAINTAIN CLEAR CUSTOMER REQ. 

CONNECTIONCONNECTION
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THE MATRIXTHE MATRIX

PROJECT MANAGER REPORTS TO TOP PROJECT MANAGER REPORTS TO TOP 

MANAGEMENTMANAGEMENT

MANAGEMENTMANAGEMENT’’S INTEREST - FINANCIALS INTEREST - FINANCIAL

             -               -  PROJECT FUNDINGPROJECT FUNDING

                                -  ON TIME COMPLETION  -  ON TIME COMPLETION

                                -   MARKET FORCAST-   MARKET FORCAST

       -  PRODUCT  PERFORMANCE  INCLUDING COST       -  PRODUCT  PERFORMANCE  INCLUDING COST
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HYBRID  ORGANIZATIONHYBRID  ORGANIZATION

MOST COMPANIES HAVE SOME FORM OFMOST COMPANIES HAVE SOME FORM OF

MIX BETWEEN LINE AND MATRIXMIX BETWEEN LINE AND MATRIX

LINE IS MAINTAINED THROUGH SEVERALLINE IS MAINTAINED THROUGH SEVERAL

LAYERSLAYERS

TEAMS FORMED FROM  FUNCTIONAL TEAMS FORMED FROM  FUNCTIONAL 

GROUPSGROUPS
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HYBRID ORGANIZATIONHYBRID ORGANIZATION

PROJECT LEADERS ARE SELECTED FROMPROJECT LEADERS ARE SELECTED FROM
THE DISCIPLINE THAT SUITS THE THE DISCIPLINE THAT SUITS THE 

PROJECTPROJECT

PERSONNEL REMAIN CONNECTED TO THEPERSONNEL REMAIN CONNECTED TO THE
FUNCTIONAL GROUP AND ARE FUNCTIONAL GROUP AND ARE ““ON LOANON LOAN””

TO THE PROJECTTO THE PROJECT

PROJECT MANAGER MAY RANKPROJECT MANAGER MAY RANK
EQUIVALENT TO A GENERAL MANAGEREQUIVALENT TO A GENERAL MANAGER

OR HIGHEROR HIGHER
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THE HYBRID ORGANIZATIONTHE HYBRID ORGANIZATION

PROGRAM MANAGER  IMPLIES RESPONSEPROGRAM MANAGER  IMPLIES RESPONSE

BEYOND THE TECHNICAL PROJECTBEYOND THE TECHNICAL PROJECT

INCLUDES FINANCIAL, MARKETING,INCLUDES FINANCIAL, MARKETING,

MANUFACTURING OR OTHER AREASMANUFACTURING OR OTHER AREAS

PROJECT MANAGER IMPLIES A MOREPROJECT MANAGER IMPLIES A MORE

LOCAL RESPONSIBILITY LOCAL RESPONSIBILITY –– SOME OF  SOME OF 

ABOVE BUT NOT ALLABOVE BUT NOT ALL

TEAM LEADER USUALLY IS AT THETEAM LEADER USUALLY IS AT THE

TECHNICAL PROJECT LEVEL ONLYTECHNICAL PROJECT LEVEL ONLY
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TEAM MEMBER CHARACTERISTICSTEAM MEMBER CHARACTERISTICS

•• A MATURE OUTLOOK IS NECESSARYA MATURE OUTLOOK IS NECESSARY

•• TWO BOSS SYNDROMETWO BOSS SYNDROME

      -        -  PROJECT LEADERPROJECT LEADER

        -   FUNCTIONAL LEADER        -   FUNCTIONAL LEADER

•• PERSONNEL REVIEWS  -- INPUT FROMPERSONNEL REVIEWS  -- INPUT FROM
TEAM LEADER & FUNCTIONAL BOSSTEAM LEADER & FUNCTIONAL BOSS

•• FUNCTIONAL GROUP LEADER  REVIEWS FUNCTIONAL GROUP LEADER  REVIEWS ––
PERSONAL GROWTH IS MEASURED ANDPERSONAL GROWTH IS MEASURED AND
MERIT RAISE EMINATES HEREMERIT RAISE EMINATES HERE
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TEAM MEMBER CHARACTERISTICSTEAM MEMBER CHARACTERISTICS

REVIEW RATING STRONGLY INFLUENCED BYREVIEW RATING STRONGLY INFLUENCED BY

PROJECT LEADERPROJECT LEADER’’S RECOMMENDATIONSS RECOMMENDATIONS

PERSONAL COMMITMENT NECESSARYPERSONAL COMMITMENT NECESSARY

OTHERWISE STRESS OF TWO BOSSES WILL OTHERWISE STRESS OF TWO BOSSES WILL 

EVENTUALLY CAUSE A PROBLEMEVENTUALLY CAUSE A PROBLEM

POLITICS BETWEEN GROUPS AND TEAMS CANPOLITICS BETWEEN GROUPS AND TEAMS CAN

ALSO INFLUENCE ONEALSO INFLUENCE ONE’’S THOUGHT PROCESSS THOUGHT PROCESS

ABOVE INFLUENCES CAN DETRACT FROM AABOVE INFLUENCES CAN DETRACT FROM A

PERSONAL INTEREST IN TECHNICAL MATTERSPERSONAL INTEREST IN TECHNICAL MATTERS
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MATRIX SUMMARYMATRIX SUMMARY

TEAMS AND TEAMWORKTEAMS AND TEAMWORK

ABILITY TO PERFORM WITHIN VARIOUSABILITY TO PERFORM WITHIN VARIOUS

GROUPSGROUPS

MEET COMMITMENTSMEET COMMITMENTS

BE FLEXIBLE AND MOVE WHERE NEEDEDBE FLEXIBLE AND MOVE WHERE NEEDED

GO BEYOND WHAT IS GO BEYOND WHAT IS ““JUST ENOUGHJUST ENOUGH””
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MATRIX SUMMARYMATRIX SUMMARY

DEMONSTRATE DEPENDABILITYDEMONSTRATE DEPENDABILITY

COMMUNICATE CLEARLY ANDCOMMUNICATE CLEARLY AND

CONCISELY CONCISELY ––  SEVERAL ORG TIERS  SEVERAL ORG TIERS

ABOVE ABOVE YOU ANALYZING YOUR RESULTSYOU ANALYZING YOUR RESULTS

DEMONSTRATE LEADERSHIPDEMONSTRATE LEADERSHIP

DEAL WITH THE TWO BOSS SYNDROMEDEAL WITH THE TWO BOSS SYNDROME
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MATRIX & PROJECT MANAGEMENTMATRIX & PROJECT MANAGEMENT

P.M. IS THE METHODOLOGY WITHIN THEP.M. IS THE METHODOLOGY WITHIN THE

MATRIXMATRIX

THE MATRIX PROVIDES PROJECT LEADERSTHE MATRIX PROVIDES PROJECT LEADERS

FOR THE TECHNICAL RUNNING OF THE FOR THE TECHNICAL RUNNING OF THE 

PROJECTPROJECT

THE MATRIX PROVIDES PROGRAMTHE MATRIX PROVIDES PROGRAM

MANAGERS FOR MULTIPLE PROJECTSMANAGERS FOR MULTIPLE PROJECTS
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LEADERSHIP & PROJECTLEADERSHIP & PROJECT

MANAGEMENTMANAGEMENT

LEADERSHIP IS ABOUT CREATING VISIONLEADERSHIP IS ABOUT CREATING VISION

HAVING THE ABILITY TO TRANSLATEHAVING THE ABILITY TO TRANSLATE
VISION INTO REALITY AND TO SUSTAIN ITVISION INTO REALITY AND TO SUSTAIN IT

PROJECT LEADERSHIP IS THE ABILITY TOPROJECT LEADERSHIP IS THE ABILITY TO
GET THINGS DONE THROUGH PEOPLEGET THINGS DONE THROUGH PEOPLE

INVOLVES PROVIDING CLEAR DIRECTIONINVOLVES PROVIDING CLEAR DIRECTION
TO ACHIEVE SPECS WITHIN BUDGET &TO ACHIEVE SPECS WITHIN BUDGET &
TIME BY DEVELOPING TEAMWORKTIME BY DEVELOPING TEAMWORK
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LEADERSHIP & PROJECTLEADERSHIP & PROJECT

MANAGEMENTMANAGEMENT
LEADERS NEED DIFFERENT SKILLS &LEADERS NEED DIFFERENT SKILLS &

STYLES AT DIFFERENT PHASES OF THESTYLES AT DIFFERENT PHASES OF THE

PROJECT LIFE CYCLEPROJECT LIFE CYCLE

LEADERSHIP IS A PERSONAL CHOICELEADERSHIP IS A PERSONAL CHOICE

NOT NOT EVERYONE MAKESEVERYONE MAKES

 STEMS FROM AN INTERNAL DRIVE TO  STEMS FROM AN INTERNAL DRIVE TO 

EXCELLEXCELL

SOME CHOOSE TO BE FOLLOWERS   SOME CHOOSE TO BE FOLLOWERS   

 NOTHING WRONG WITH THAT NOTHING WRONG WITH THAT
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PRINCIPLES OF PROJECT LEADERSHIPPRINCIPLES OF PROJECT LEADERSHIP

HAVE VISION, COURAGE, & COMMITMENTHAVE VISION, COURAGE, & COMMITMENT

DEVELOP TECHNICAL PROFICIENCYDEVELOP TECHNICAL PROFICIENCY

KNOW YOURSELF & SEEK IMPROVEMENTKNOW YOURSELF & SEEK IMPROVEMENT

KNOW YOUR TEAMMATES & SUPPORTKNOW YOUR TEAMMATES & SUPPORT
THEMTHEM

COMMUNICATE EFFECTIVELY TO KEEPCOMMUNICATE EFFECTIVELY TO KEEP
PEOPLE INFORMEDPEOPLE INFORMED
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PRINCIPLES OF PROJECT LEADERSHIPPRINCIPLES OF PROJECT LEADERSHIP

•• EMPHASIZE LONG TERM PRODUCTIVITYEMPHASIZE LONG TERM PRODUCTIVITY

•• ENCOURAGE  GROUP PARTICIPATIONENCOURAGE  GROUP PARTICIPATION

•• MAKE SOUND TIMELY DECISIONSMAKE SOUND TIMELY DECISIONS

•• EMPOWER THOSE AROUND YOUEMPOWER THOSE AROUND YOU
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PRINCIPLES OF PROJECTPRINCIPLES OF PROJECT

LEADERSHIPLEADERSHIP

•• MATCH SKILLS TO NEEDSMATCH SKILLS TO NEEDS

•• LISTEN EFFECTIVELY & ENCOURAGELISTEN EFFECTIVELY & ENCOURAGE

NEW NEW IDEASIDEAS

•• GIVE POSITIVE F.B. & RECOGNITIONGIVE POSITIVE F.B. & RECOGNITION

•• SEEK RESPONSIBILITY AND ACCEPT SEEK RESPONSIBILITY AND ACCEPT 

ACCOUNTABILITYACCOUNTABILITY
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LEADERSHIP THEORIES & MODELSLEADERSHIP THEORIES & MODELS

BASED ONBASED ON::

•• PERSONAL TRAITSPERSONAL TRAITS  ––   INTELLIGENCE, MATURITY INTELLIGENCE, MATURITY

•• PERSONAL BEHAVIORPERSONAL BEHAVIOR  ––  WHAT THEY DOWHAT THEY DO

•• REACTION TO EVENTSREACTION TO EVENTS  ––  CAUSE AND EFFECTCAUSE AND EFFECT

•• ONES OWN PERSONALITYONES OWN PERSONALITY  ––  CHARACTERISTICSCHARACTERISTICS

•• NEED TO INFLUENCE OTHERSNEED TO INFLUENCE OTHERS --  -- CHARISMACHARISMA

•• YOU NEED TO DEVELOP YOUR OWN STYLEYOU NEED TO DEVELOP YOUR OWN STYLE

BASED ON YOUR VALUES AND MANY OF THEBASED ON YOUR VALUES AND MANY OF THE

ABOVEABOVE
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LEADERSHIP QUALITIESLEADERSHIP QUALITIES

LL LISTEN TO TEAM MEMBERS AND THE LISTEN TO TEAM MEMBERS AND THE 

CUSTOMER CUSTOMER –– BUILD TRUST AMONG ALL BUILD TRUST AMONG ALL

E E ENCOURAGE ALL TEAM MEMBERS -- ENCOURAGE ALL TEAM MEMBERS -- 

MOTIVATIONMOTIVATION

AA ACT AS A COHESIVE TEAM  -- INSPIRE TO ACT AS A COHESIVE TEAM  -- INSPIRE TO 

HIGH HIGH  PERFORMANCE PERFORMANCE

DD DELIVER THE  DELIVERABLES DELIVER THE  DELIVERABLES –– MEET MEET

REQREQ
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LEADERSHIP & THE PROJECT LIFELEADERSHIP & THE PROJECT LIFE

CYCLECYCLE

PHASE A PHASE A –– FEASIBILITY FEASIBILITY (PRE FORMULATION) (PRE FORMULATION)

MAJOR ATTRIBUTE & EMPHASISMAJOR ATTRIBUTE & EMPHASIS

     -      - SENSE OF VISIONSENSE OF VISION

              - CONCEPTUAL  - CONCEPTUAL -   -  SEES THE BIG PICTURESEES THE BIG PICTURE

          - - ANALYTICALANALYTICAL

LEADERSHIP STYLE  -- BLENDLEADERSHIP STYLE  -- BLEND

     -      - VISIONARYVISIONARY

            -   - CREATE FUTURECREATE FUTURE

          - - EMPOWERMENTEMPOWERMENT

          - - EXPANSIVEEXPANSIVE
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LEADERSHIP & THE PROJECT LIFELEADERSHIP & THE PROJECT LIFE

CYCLECYCLE
PHASE B PHASE B –– CONCEPTUAL CONCEPTUAL (FORMULATION (FORMULATION))

MAJOR ATTRIBUTE & EMPHASISMAJOR ATTRIBUTE & EMPHASIS

     -       -  LISTENINGLISTENING

              -  ANALYSIS  -  ANALYSIS

            -  ALIGNMENT-  ALIGNMENT

LEADERSHIP STYLE  -- BLENDLEADERSHIP STYLE  -- BLEND

    -      -  ANALYTICALANALYTICAL

            -   LISTENER  -   LISTENER

          -   CHANGE MASTER-   CHANGE MASTER

          -   CONVERGENCE-   CONVERGENCE
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LEADERSHIP & THE PROJECT LIFELEADERSHIP & THE PROJECT LIFE

CYCLECYCLE
PHASE C PHASE C –– DEVELOPMENT DEVELOPMENT

MAJOR ATTRIBUTE & EMPHASISMAJOR ATTRIBUTE & EMPHASIS

     -       -  PARTICIPATIVEPARTICIPATIVE

              -  ACCEPTANCE  -  ACCEPTANCE

            -  COMMITMENT-  COMMITMENT

            -  CO-OPERATIVE-  CO-OPERATIVE

LEADERSHIPT STYLE LEADERSHIPT STYLE –– BLEND BLEND

     -      - TEAM BUILDERTEAM BUILDER

             -  POWER & INFLUENCE   -  POWER & INFLUENCE

            -  INTEGRATOR-  INTEGRATOR
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LEADERSHIP & THE PROJECT LIFELEADERSHIP & THE PROJECT LIFE

CYCLECYCLE

PHASE  D PHASE  D –– EXECUTION EXECUTION

MAJOR ATTRIBUTE & EMPHASISMAJOR ATTRIBUTE & EMPHASIS

      -        -  RE-ALIGNMENTRE-ALIGNMENT

LEADERSHIP STYLE LEADERSHIP STYLE –– BLEND BLEND

    -      -  DECISION MAKERDECISION MAKER

            -  BALANCE TO WORK AND FUN  -  BALANCE TO WORK AND FUN

                            -  TRUSTWORTHINESS-  TRUSTWORTHINESS

-  SYNERGY OF TEAM-  SYNERGY OF TEAM
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LEADERSHIP & THE PROJECT LIFELEADERSHIP & THE PROJECT LIFE

CYCLECYCLE

PHASE  E -  COMPLETIONPHASE  E -  COMPLETION

MAJOR ATTRIBUTE & EMPHASISMAJOR ATTRIBUTE & EMPHASIS

       -  PRODUCT TRANSFER & INFORMATION       -  PRODUCT TRANSFER & INFORMATION

LEADERSHIP STYLE LEADERSHIP STYLE –– BLEND BLEND

-  -  ADMINISTRATORADMINISTRATOR

-  CLOSURE-  CLOSURE
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LEADERSHIP -- SUMMARYLEADERSHIP -- SUMMARY

oo LEADERSHIP STEPS OUT IN THE FRONT OFLEADERSHIP STEPS OUT IN THE FRONT OF

THINGSTHINGS

oo BUT IT DOES NOT OVERPOWER OTHERSBUT IT DOES NOT OVERPOWER OTHERS

ON THE TEAM;  RATHER IT ENCOURAGESON THE TEAM;  RATHER IT ENCOURAGES

AND MOTIVATESAND MOTIVATES

oo IT ALWAYS GIVES CREDIT WHERE IT ISIT ALWAYS GIVES CREDIT WHERE IT IS

DUEDUE

oo IT CONFRONTS IN A CONSTRUCTIVEIT CONFRONTS IN A CONSTRUCTIVE

MANNER AND NEVER BECOMES MANNER AND NEVER BECOMES 

PERSONALLY DESTRUCTIVEPERSONALLY DESTRUCTIVE
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 COMMUNICATION  AN ALTERNATE COMMUNICATION  AN ALTERNATE

APPROACHAPPROACH

oo GOOD COMMUNICATION IS A NECESSITYGOOD COMMUNICATION IS A NECESSITY

oo ENHANCES  CAREER  OPPORTUNITIESENHANCES  CAREER  OPPORTUNITIES

oo HELPS BUILD LEADERSHELPS BUILD LEADERS

oo CONTRIBUTES TO PERSONAL STATUSCONTRIBUTES TO PERSONAL STATUS

oo SENDS STRONG SIGNAL TO SENDS STRONG SIGNAL TO 
ORGANIZATIONORGANIZATION
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  ACTIVE LISTENINGACTIVE LISTENING

HIGHER ORDER FORM OF HIGHER ORDER FORM OF 
       COMMUNICATION       COMMUNICATION

MORE IMPORTANT THAN VERBALMORE IMPORTANT THAN VERBAL
BECAUSEBECAUSE::

     - CONTRIBUTES TO TEAM BUILDING     - CONTRIBUTES TO TEAM BUILDING

     - GENERATES RESPECT     - GENERATES RESPECT

     -  DEVELOPES LEADERSHIP STYLE     -  DEVELOPES LEADERSHIP STYLE

     -  HELPS GET THE TASK ACCOMPLISHED     -  HELPS GET THE TASK ACCOMPLISHED

GOOD LISTENING IS CRITICAL WHEN GOOD LISTENING IS CRITICAL WHEN 
PARTICIPATING IN A TEAMPARTICIPATING IN A TEAM
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ACTIVE  LISTENINGACTIVE  LISTENING

CANCAN’’T LEARN WHEN YOU ARE TALKINGT LEARN WHEN YOU ARE TALKING

CAN HEAR IDEAS DIFFERENT FROM YOURCAN HEAR IDEAS DIFFERENT FROM YOUR

OWNOWN

MAKES THE OTHER PERSON TALKING MAKES THE OTHER PERSON TALKING ––

HEARDHEARD

INVOLVES INVOLVES ‘‘PLAYING BACKPLAYING BACK’’ SOME INFO SOME INFO

YOU HEAR FROM THE PERSON SPEAKINGYOU HEAR FROM THE PERSON SPEAKING
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ACTIVE  LISTENINGACTIVE  LISTENING

REQUIRES ATTENTION WITH INVOLVEDREQUIRES ATTENTION WITH INVOLVED

BODY LANGUAGE:BODY LANGUAGE:

 -   -  ACKNOWLEDGEMENTACKNOWLEDGEMENT

     -  PARAPHRASING   -  PARAPHRASING

    -  SUMMARIZING-  SUMMARIZING

INVITES OTHERS TOINVITES OTHERS TO::

     -       -  SUGGEST SOLUTIONS TO BE TRIEDSUGGEST SOLUTIONS TO BE TRIED

         -           -  FORM THEIR OWN INTERPRETATIONSFORM THEIR OWN INTERPRETATIONS

             -               -  DRAW THEIR OWN INFERENCESDRAW THEIR OWN INFERENCES
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ACTIVE  LISTENING - MEANINGSACTIVE  LISTENING - MEANINGS

•• OPEN AND SENSITIVE TO THE NEED TOOPEN AND SENSITIVE TO THE NEED TO
LISTEN LISTEN ANDAND BE LISTENED TO BE LISTENED TO

•• LISTEN WITH LISTEN WITH ALL ALL SENSES, NOT JUST EARSSENSES, NOT JUST EARS

•• RECOGNIZE MANY LANGUAGES,RECOGNIZE MANY LANGUAGES,
SYMBOLS AND CODES  PEOPLE USE TOSYMBOLS AND CODES  PEOPLE USE TO
EXPRESS   EXPRESS   THEMSELVESTHEMSELVES

•• PRODUCE QUESTIONS, NOT ANSWERSPRODUCE QUESTIONS, NOT ANSWERS
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MEANINGSMEANINGS

•• WELCOME DIFFERENCESWELCOME DIFFERENCES

•• RECOGNIZE OTHERS POINT OF VIEWRECOGNIZE OTHERS POINT OF VIEW

•• OPEN TO CHANGEOPEN TO CHANGE

•• OVERCOME FEELING OF EMPTINESSOVERCOME FEELING OF EMPTINESS

WHEN CERTAINTIES ARE QUESTIONEDWHEN CERTAINTIES ARE QUESTIONED

•• BASIS FOR ANY LEARNING RELATIONSHIPBASIS FOR ANY LEARNING RELATIONSHIP
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MEANINGSMEANINGS

•• TAKES PLACE IN TAKES PLACE IN ““LISTENING CONTEXTLISTENING CONTEXT””

•• ONE LEARNS TO LISTEN AND NARRATEONE LEARNS TO LISTEN AND NARRATE

•• EACH PERSON PRESENTS OWNEACH PERSON PRESENTS OWN
INTERPRETATIONS OR THEORIES WITHINTERPRETATIONS OR THEORIES WITH

ACTION, EMOTION, EXPRESSIONACTION, EMOTION, EXPRESSION

•• UNDERSTANDING AND AWARENESS AREUNDERSTANDING AND AWARENESS ARE
GENERATED THROUGH  DIALOGUE & GENERATED THROUGH  DIALOGUE & 

SHARINGSHARING
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P.M. CONNECTION TO SENIORP.M. CONNECTION TO SENIOR

PROJECTPROJECT

PROF. MANAGEMENT ENVIRONMENTPROF. MANAGEMENT ENVIRONMENT

WORK IN TEAMS WHERE EVERYONEWORK IN TEAMS WHERE EVERYONE

CONTRIBUTES TO A SUCCESSFUL PROJECTCONTRIBUTES TO A SUCCESSFUL PROJECT

CREATE PLANS & MAKE COMMITMENTSCREATE PLANS & MAKE COMMITMENTS

PREPARE WRITEN AND VERBAL REPORTSPREPARE WRITEN AND VERBAL REPORTS

ON PROGRESS AND PERFORMANCEON PROGRESS AND PERFORMANCE
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P.M. CONNECTION TO SENIORP.M. CONNECTION TO SENIOR

PROJECTPROJECT

PARTICIPATE IN PERIODIC REVIEWSPARTICIPATE IN PERIODIC REVIEWS

FORECAST PERFORMANCE AND THEN FORECAST PERFORMANCE AND THEN 

DEMONSTRATE ITDEMONSTRATE IT

GRADUATE TO BIGGER THINGS AT THEGRADUATE TO BIGGER THINGS AT THE

END OF THE YEAREND OF THE YEAR
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