What Engineers Do: A Look Behind the Scenes
Specific engineering tasks, activities, and progressions, including documentation and scheduling processes. 

TYPICAL PROGRESSION:
1. Orientation and some reading 

2. Small assigned task with supervision 

3. Small assigned task with minimum supervision 

4. Larger assigned task with supervision 

5. Large assigned task with technician support 

6. Help choose your own task: Define your own support, schedule 

7. Define a task and work with others to get it done 

8. Define a significant task and lead a group of peers 

9. Become a local expert in your area of expertise 

10. Interact with other groups and secure their cooperation to accomplish a task 

11. Help define a major piece of work: Lay out the plan and execute it 

12. Publish/invent/document significant ideas 

13. Become the major architect on a product or major part of a product 

14. Choose a management career: Manage a department, or Secure support for your own project 

15. Choose a technical career: Become a recognized expert at your site and beyond, or Consult widely in your area of expertise 

16. Lead major task forces 

17. Move up the corporate ladder 

SOLVE DESIGN PROBLEMS:
· Fuzzy definition of task ("Figure out what needs doing and do it!") 

· Factor in time constraint ("If I wanted it tomorrow, I'd ask you tomorrow!") 

· Factor in cost constraint (Cheaper than anyone ever did it before) 

· Factor in constrained resources (few people, equipment not available) 

· Balance priority with other duties ("Don't let your other work slip!") 

· Learn where to seek help: Develop a support group. 

TEST RELATED ACTIVITY:
· Functional test, stress test, temperature/humidity range, EMC (electrical noise susceptibility/radiation), shipping package drop test, life test, interchange media/parts, adjustment procedure, backward compatibility, component tolerance limits, time/temp drift, heat/cooling problems, power supply tolerance, timing tolerances, standards compliance, operational limits, air flow, hot spots 

· What is the thing supposed to do? (specs, ask the designer) 

· What kind of tests? 

· Expected failure modes? (What can go wrong?) 

· What equipment/software is required? 

· Who has some experience in this area? 

· Write a test plan. Ask peers to point out holes: Equipment, Procedures, Person responsible, Criterion for success, Schedule 

· Run the test a la test plan 

· Analyze results. Look for confirmations/surprises: Review preliminary results with designer, Rerun tests with suspicious results, Press designer for an action plan to fix problems, Write a report with conclusions and action plan. 

DOCUMENTATION--SPECIFICATIONS, USER GUIDE, MAINTENANCE MANUAL, TECHNICAL REFERENCE, INSTALLATION PROCEDURE, ETC:
· Objectives for document (What is it for?) 

· Outline (Table of Contents) 

· Schedule, assigned responsibilities 

· Costs and budgets 

· Create document: Clear and concise: Confer with designer, etc., Write parts of document and review both designer, Modify until mutually satisfactory 

· Draft copy of whole manual 

· First formal review 

· Edit/rewrite for second draft 

· Second formal review 

· Edit/rewrite for final copy 

· Final review 

· Camera ready copy 

COST ANALYSIS:
· Determine cost target 

· Cost of components (parts) 

· Cost of card (Imbedded voltage planes? Surface mounted components? Conductors per channel. Conductor width. Who will manufacture? Expected volume?) 

· Assembly/test costs (special equipment?) 

· Overhead costs (burden) 

· Scrap and rework estimate 

· Total cost vs. volume 

SCHEDULES:
1. State resource assumptions (people, equipment) 

2. Do two schedules: Working back from end date, Working forward from start date, Seek a reasonable balance 

3. State dependencies and exposures 

4. Draw up schedule with tasks, start/end dates 

5. Review schedule with peers for sanity 

6. Submit to manager for review 

7. Rework schedule (don't commit to insanity!) 

8. Final review with manager 

9. Do it!: Track your schedule, Make notes of what you forgot for next time, Get good at scheduling (Your boss will love you!) 

PRODUCT PLANNING:
· Market requirements (Who wants it, what functions are important?) 

· Competitive analysis (Who is competition, what performance and price?) 

· When could the product be announced? 

· What countries? Language translations. 

· Development plan: Assign design team, Budget/resource estimate, Functional specifications, Major check points, Development schedule (components/prototypes), Test plans with schedule, Test model build/debug, Test schedule, Documentation schedule, Problem resolution and redesign time, Manufacturing plan, Marketing plan, Human factors, Costs/cost reduction plan 

· Reliability/service cost estimate: Monthly usage estimate, Repair actions per month, Duration of repair action, Service aids 

· Market plan: Who will sell it, Who will buy it, How many will be sold, Advertising, Sales incentives, Order/delivery method, Service/maintenance plan, Marketing/development commitment to plan, Check points, Marketing literature, Early demo hardware 

· Manufacturing plan: Where to be manufactured, How many (by month), Manufacturing cost estimate, Packaging and ship group, Distribution, Commitment agreements, Budget (by quarter/year), Capital expenses/schedule (equipment), Head count buildup (and skills) 

· Test schedule and early model quantities/assignments 

· Announce date and general availability dates 

· Reviews by everyone involved (non-congruencies and resolution) 

· Continual negotiation 

· Profit/revenue plan 

MANAGEMENT TASKS:
· Budgeting: People, Money, Capital equipment, Space, Salaries, Support from other groups 

· Build up department head count 

· Reduce department head count 

· Find positions for your good people 

· Employee performance plans 

· Employee development plans 

· Referee disputes within department and with other groups 

· Submit all kinds of reports (administrative) 

· Safety/security/EO plans 

· Budget/space/resource/schedule/equipment plans: Justify everything, Multiple iterations, Fight for your share 

· Personnel appraisals/promotions/awards/reprimands/dismissals 

· Presentations to upper management on every subject 

· Keep employees appropriately informed 

· Maintain troop morale throughout tough times 

· Look calm and reassure the troops when the word is caving in 

· Plan ahead constantly for contingencies (and insanity) 

· Protect troops/turf against raiders and upper management gyrations 

· Work within budget/manpower/schedule/space constraints (ever changing) 

· Get others to do work for you, preferably out of their budget 

· Write nice notes to managers of folks who help you: They will love to help you again, Your note helps justify raises/promotions 

· Calmly take the blame for everything that happens: By definition you are responsible, Excuses do not impress anyone 

· Know everything about anything ("Ask your manager!") 

· Great responsibility with surprisingly little authority: Succeed in spite of it all, Find ways around the system (its your job), Ask forgiveness (not permission), Be unbelievably creative, Don't whine 

· Praise your good people to the sky! Get them incredible raises and promotions! 

SENIOR TECHNICAL TASKS:
· Set a professional tone for the department 

· Encourage colleagues 

· Mentor younger colleagues 

· Publish papers, formal and informal 

· Teach courses 

· Patent applications 

· Set technical direction for the department, site 

· Lead Technical Presentations: Department, Management, Tech Society, Executives 

· Lead design reviews 

· Lead/participate in program audits 

· Lead Task Forces (Serious technical problems): Listen and absorb info quickly, Recommend actions, Create and defend action plan, Get resources, Assign tasks, Monitor results daily, Daily/Weekly Status Reports, Management/Executive Presentations, Hold off the Doomsayers, Final recommendations (report) 

· Consult widely (formal, phone calls, meetings) 

· Participate in advanced technical planning 

· Continue to study and grow in your field of expertise 

· Broaden your areas of expertise-Tackle new things 

Source: Department of Electrical and Computer Engineering "Careers" course, University of Colorado.
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