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G A LORATH

Introduction To
SEER-SEM

Advanced modeling tools that help engineers,
managers and cost analysts plan and control
critical projects



About Galorath

Over 20 Years Solving Project
Management & Product Costing
Problems For Government & Industry
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Basis For SEER-SEM

« Calibration To Diverse, Completed Projects

 Side Studies

Staffing Dynamics, Off-the-Shelf Integration, Defects,
Maintenance, Management Constraints, Object-Oriented
Development, Reuse

. Industries in Project Database (Partial)
« Meta-Studies

Defense
23%

Commercial
7%
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SEER-SEM Validates
More...

« SEER-SEM Works With Small And Large Developments

All units are Effort-Months
PRoJECT SEER-SEM AcTtuAL DELTA

ESTIMATE
ARRS 5.0 4.5 -11.1%
Blue 12.7 14.0 +9.3%
Sheets
FIS 4.8 4.25 -12.9%
PDPI 19.8 18.0 -10.0%

SEER-SEM estimates are at the 50% confidence level.
‘.’ indicates over estimate, ‘+’ indicates under estimate.

Results Before Any Organization Specific Calibration
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SEER-SEM Validations
“Better Than 10%”

M Information Tech 4%

Hl Route Plan/Map 3%

[0 Major Prototype 5%

O Critical Commercial 6%
M ATF Aircraft Review 1%
H Motorola Network 3%
M Database 3%

[0 Graphics Display 4%

O Information Tech 3%

[J Control System 8%

@ Trading System 6%

Notes:

' No Custom Calibrations Were Required

Comparisons Against SEER-SEM Estimates

At 50% Level

50%
45%
40% =
’ Estimates
35%
i Compared To
30%
Actual
25%
. Performance...
20%
15%
10% py— a7+
4% 30, 37 5% 39 39,4% 39
5% 0 10/0 (1 0 .
0%
Smaller Numbers Are Better
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SEER-SEM Answers...
Off-the-Shelf Integration

" SEER-SEM - 5:,UNRELEASYSEM5-113% TACTICALPR] =] S|

COTS Issues File Edit Estimate Input Report Chart Options  Window Help
7 oven| ] soe it | 51 8 = e |0 | e

[ |
Ad d ress e d - 5' i Parameter ¥iew - COTS: Simulation S ;|g|5|
1 Z Regional Data Collection & Extra +MNUMBER OF FEATURES USED j
L1 Tactical Simulation - Unigue Functions 130 130 130
111 g lnitialization & Control - Data T ables Referenced 50 50 h0
1.1 .2I:* Usger, Similator, & Digplay Inl| - Data T ables Configured 100 100 100
- 1.1.3[ =1 Simulation Support Tool] | + OFF-THE-SHELF FRODUCT CHARACTERISTICS
¢ I n teg ratl 0 n 1.1.4 Bl Graphical Dizplay Tool - Component Type Stand Alone Package
1.1.5 B8 COTS Glue Code - Companent Y alatiliby Lo tam Hi
3 - Component Application Complexity Lo+ Mom Mom
¢ Q u a I Ity - Interface Complexity Lo tom Hi
- Product Support Hi WHi EHi
H - +LSE
¢ VO I atl I lty - Component S election Completeness Hom
- Expenence With Component Hom+ Hi Hi+
- Learning Rate Lo+ Ham Hi-
[ )
Refres h - Reverse Engineering Yio+ Low- Lo
- Component Integrate and Test Hom- Hom Mom+
[ - Test Level Lo+ Lo+ Mom
« And Much More | P |
E stimate | | | O reca
Developrient Effort Months 1093
Developrent Base Year Cost 145,372 O
Defect Prediction 3 E
l ‘_! B curnon
m T echroloryy Complecdy Ha'mg ok Piobobally
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SEER Augments Demand Planning

e Sales Toolkit: Labor Category Allocation Cost

B Mgmt: 8.4%

Sys Eng:
5.1%
Design: req
11.8% = 69
. Code: 3520/0 Staff Level 46 7
B Data Prep:

6.3%
: Schedule Risk O] x|

9.2

Test' 25 6%

Trading Support System: Staffing Plan

10/16/2001

12 18 24 30
Industry Productivity Average: Schedule Risk Months
=5
=10 =] " =
remz — :
1 T o
F1.1 S pectrum Sstro Schedule 'S = = = =
[1.1.1 B Hand Gen Menths o =8
1.1.2 B8 Autocods
F1.2 B BUILD -new one
F1.3 = Outzide Sales Toolkit s
1.3.1 M Client D atabase
1.3.1.1 Bl Contact b anager o + + + + + + + + + 1
E1.3.1.2 B Custor R eporting 1% 10 U 0% _ -:n:m _smc, B rO A W 9
1.3.1.3 EA Interface ta Client Frobability (Risk Type: Effard)
1.2.2 M Central Repositony th M= B
1.3.2.1 B3 Remote Database
::g%% =.;§Eﬁggttig)natabase E g Design Code Data Test Cha 1A, Total
1.3.2.4 B] Databasze Server
1.2.3 MR Product Demonstration Package 7.2 56.3 17.8 15.8 29.8 4.7 47 233.4 bject Gantt (calendar yrs)
'_1_3_3_1 2] pdultimedia Wiewer _I 47.0 163.9 BZ.2 33.7 B0.5 2 9.2 432.3
1o oo mn = 49.0 189.8 150.9 457 85.0 1548 159 BE15.8
4 Apr-98 551 26.5 B7.0 374.5 0.4 134.2 308 30.9 ]
5  bkdan-99 B85 24.1 48.3 435.3 455 162.5 34.4 33.0 836.0
B Jun-99 E3.5 18.3 36.6 349.9 61.6 210.3 38.0 349.0 815.2
7 Jul-99 67.0 16.8 33.5 3z26.9 67.0 243.1 41.9 41.9 838.1
8 Aug-99 466 11.7 23.3 1355 145 306.7 291 15.4 5528
| z
1996 1997 1998
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Project Rescheduling

“The customer delivery date has slipped due to a delay in hardware
procurement... how should my project shift?”

Your Staff Constraints

Optimal
Schedule

: Staffing Plan

Analyst Support: Stafi

71

. Req

53
Staff
Lewel 3.6

[] oev 18

oo

Plan |

10/16/2001

Quick Planner E
- Stafhing
Minimum |—u Probability | 70.00 Elongated
- Min Time vz N -
M azimum I o Opt Effort IDptlmal Effort J Schedule
r Schedule Information
Start II]?'J'23J'1 996 | — 1 | —— i
End Iu?;23;1 998 i Staffing Plan H= R
[ .
Elapsed Analyst Support: Staffing Plan
30
m -
23
Staff
[ | 15
Analysis System: Staffing Plan
12 4
= 9 [~
5] 12 18 24
Staff Level 6 H Morthz
D Dev 3
0
1 7 13 19 25
Months
©2001 Galorath Incorporated 8




Staffing Strategy Evaluation

You may want to apply dedicated teams to projects, or you may
want to shift staff from project to project, as required...

Project WBS x|

+ PROJECT: Staffing Strategies

+ ROLLUP: Optimized Staffing

+ CSCI: Breezeway

+ C5CI: Metronet

- CSLI: Retrofit Tranzfer

+ ROLLUP: Dedicated Staffing

+ CSCI: Breezeway - ¥ people

+ C5Cl: Metronet - Fived Staff 1 person
- CSCl: Retrofit Tranzfer - 4 people

...SEER-SEM’s
staffing analysis
capability lets you
model each
alternative.

10/16/2001

: Staffing Plan

Optimized Staffing: Staffing Plan

Optimal Staffing Profile:
200 effort months

18 calendar months

N/

5] 12 15 24
RPlan Moriths
: Staffing Plan
Dedicated Staffing: Staffing Plan
12
. Req
g
Staff
Level &

. Oev 3

a

Plan |

Fixed Staffing Profile:
213 effort months

20 calendar months

Marths

N
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Contracting and Outsourcing Evaluation

Evaluates Cost, Schedule, Risk and Effort For Outsourcing
Alternatives, Contractors, Etc.

& SEER-SEM - S:A\UNRELEASYSEMS-1-140utside_prj
File Edit Estimate Input Bepon Chat Options  Window |Help

Ly} —_ - —— -
LT oven | [ save | B ks | |20 et | (0 sk | )| Bt | ()

+ PROJECT: Outside Sales Toolkit - Reimplementation rg quirﬁxam llﬁ : § “
12 - Retest required 0.00%% I] I]I]/ I] [1]1 |24
- COTS: Contact Manager + PROXY SIZING Amejnegat lower level
- C3C: Custom Reporting + PERSOMNMEL CAPABILITIES & EXFERIEN
- CSC: Interface to Client - Analyst Capahilities Hi+

+ CSCL: Central Repositony - Analyst's Application B
- C5C: Remote Database

- CSC: Account Database

- CSC: Beplication

-COTS: Database Server

+ CSCL: Prc:duu:t Demunstratlc:n Fackage

i Quick Estimate

C3CL Client Dafabasea

Estimate Feterence Diff. o mle
Development Schedule Maonths £.89 .66 -10%%
Development Effort Maonths 8.39 11.49 -27% O
Development Base Year Cost 111,584 152,863 -27 %
Defect Predldmn 2 3 -33% g
Caonstraints kIN TIME kIl TIRE . )

PRy SEMg  Sokedik oy
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Early Resource Projections

SEER-SEM dynamically identifies resource requirements.

: Staffing Plan o] =] Schedules'may be
Trading Support: Saffing Plan changodidiiGetaN
the Gantt chart.
+ PROJECT: Trading Support Sy 62 Project resources
+ ROLLUP: New York Hemisphe Il * N
1 visible on the
- CSC: Analysis and Query Toc Stafflevel 54 Staffing Plan chart.
- CSC: Screen Interface Libran
+ C5CI: Vendor Data Mining Sol |:| Qe 16 7
- C5C: Interfacing Software {GI -
- C5C: COTS Cognition ' = 3
+ C5ClL: Trading Support Plan
+ C5C: "Tactician" _I Marths
- C5U): GAUSS Interface ' Project Gantt —[a] =]
- C5U: GAUSS Glue Code Prev Page| Next Page| Reschedule |
- CSC: "Strategician® i . Dro
- C5CI: Chent-5erver Support Infrastruc PY— Trading Support System: Pn:]ject Gantt {calendlar ws)
- C5CIl: Report System (S0L) - Wandar Dt Wining Salutian
;I._I Ll Trading Suppar.

Repan Syslem (50L)
Prices Dalatse

C lieni-Servar Suppan. [nfrsirec |

Inana, Libmry [ Perl)

1006 1997 1002
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Budgeting

it Dewvelopment Cost by Month SEER SEM
kdcnth koA ggrmt Sws Eng Design Code Data  — reports cost,

1 Jun-95 759 2.841 5 7885 7.3 337.9 effort, staff

2 Jul-95 5749 2,422 B 1.836.1 B25.5 509.5

3 Aug-95 1.203.5 1.094.1 4,4585.7 1.312.9 §75.3 levels, and

4 Sep-9k 25286 2.298.7 3.424.9 27585 1.839.0 hours monthly

5 Oct-95 3,776.0 34346 14,0818 41215 27477

B Mowv-95 3,162.9 1,436.1 3,158.0 23,9954 270868 ~ and annually.
N Ll_l

it Cost by Fiscal Year

Baze Year: 1394

Cost Escalation Factor: 3.00% o
Fizc:al vear Start Month: 10 ®
Fizcal B aze Year Baze Year Then Year Then Year
Year Coszt Curnulative Cogt Curnulative J

1936 15105 15,105 16.024 16.024
1997 268,770 283875 293693 309,717
1935 338,378 B2 253 380,847 E30.565

1995 207 062 207 062 213,274 213,274
1996 455,600 BEZ BE2 453,346 E3E.E20
1937 455,600 1.118.262 497 B4k 1,194,466 =

Long term or short term, SEER-SEM will assist in budget planning.

10/16/2001 ©2001 Galorath Incorporated 12



Architecture Tradeoffs

Unearth the hidden costs of off-the-shelf software (COTS).

: Quick Estimate _ O] x|
Development Schedule Months 24.00
. Project WBS _ o) x| Dl LI D1
Porchated home Cos 't
+ PROJECT: Trading Suppart Syste Consiraints SEHEDULE
+ ROLLUP: Mew ¥'rrk Hemizphere COTS software can be | -
+ C5CH: pnalyst Support
- C5C: Analysiz and Queny Tools da great value and
- C5L: Screen Interface Librar productivity boost...
- L5 COTS Cogrition .
+ C5CL: Trading Suppart \ ...it can also
¢ '%55% "é;ﬁglga?”t : T =] demand additional
- ; nterface : Quick Estimate
- C5U: GAUSS Glue Code o EEB hardware and
- C5L: "Strategician™ Dovelopment Effor Months 985
- CSCI: Client-Server Support Infrastruic gzr:cl?gprp:d?ésjsﬂear Cast 1181 3? software
-ESDELILSF_epEE Systean [SEJLL Pthaed fons Co 00000 purchases and
+ : Chicago Hemizphere A
- C5CI: Pricesz Databaze o = upg rades.
- C5CI: Intranet Librany [Perl]
[ o
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Vendor Evaluation

Scrutinize vendor proposals with SEER-SEM

In-House Vendor

Project Proposal
i Quick Estimate | [Oo] x|
Development Schedule Months 14.04 11.41 23%
Development Effort Months £4.93 34.86 BB
Development Base Y'ear Cost 493,458 397,387 24%
Defect Frediction R4 cia] 543
Congtraints MIM TIME kIN TIME

Verify productivity
claims and measure
them against industry
averages.

2|

Using industry average

month schedule.

productivity levels, the vendor
has a 20% probability of
achieving their proposed 11

Schedule
Manths

+ Schedule Risk

//—“:—’”“

Industry Productivity Average: Schedule Risk
5

2N

13 g

% 10 2% 0% ark 3%k 8F%k T a0k 9% R
Frabatility (Risk Type: Effart)

10/16/2001
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Project Re-Scoping —
New and Changing Requirements

“Prototype demos have initiated a flurry of changes. The
customer wants more features...”

: FBS Inputs with Notes _ O] x|
Low  éwerage  High ]
+MEW FUMCTIOMS
+ EXTERMAL INPUTS [EI) 15 a2 36
- lnput Screens a 9 11 The Fixed Income Graup wants mare
parameter selection functionality,
- Interactive Inputs 4] 20 25
- Hardware [nputz ] ] I}
- Batch [nput Streams 2 3 I}
+ EXTERMAL OUTPUTS (EO]) 3 B 4
- Screen Reports 7 3 4
- Printed Reparts ] ] I}
- Media Outputz 2 3 I} ;I
L | P I P TR n n n

’\ ...detailed function

based sizing supports
a quick re-assessment
of evolving project
requirements.
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Risk Analysis

What are the chances of meeting a tight schedule?
A low effort objective?

: Schedule Risk H=1F
_?I Report Systemn (SQL): Schedule Risk
10
o
: Risk Analysis _ O] x| 8 g
-------------------- Developrnent - --mwveeeeees
Probability  Sched Months Effart Months Effart Hors Cost Sn::i‘::sle
463 4.76 £47.33
531 5.20 789.95
558 5.83 886.55
573 £.25 949,65 o e
’,.-:Elm:r-‘.‘. A -iEd27 1% 0 2% 0% a0 0% B0 0% a0 9 o
"R 7.05 107347
EE3 7.3 St 0
757 10,03 1524 56
7.86 11.24 1,708.09
8.32 13.35 2.029.54
960 20.72 3.143.m : Effort Risk
_?l Report System [SQL): Effort Risk
b=
o [=]
Effart 13 o
Mlonths o . =
40% probability 60% probability of e ew ="
5
of meeting a 6 completion within .
1% 0% 20 0%k aide S0k &0k 0 a0k 9k Uk
month SChedUIe- 1200 hours- Frabability (Risk Type: Effort & Scheadule)

10/16/2001 ©2001 Galorath Incorporated 16



Estimate To Complete

“Is it done yet... how close are we?”

Schedule

10/16/2001

Effort

: Estimate to Complete =
Schedule Perzon Perzon
Activity bl onths tonths Hourz Cost
Syztemn Concept .00 .00 1] 1]
Curnulative .00 .00 1] 1]
System Requirements Dezsigh 044 0.05 g (=tall]
Curnulative 044 .05 a Ba0
S50 Reguirements Analyzis 052 016 24 «#L
Curnulative 055 021 32 2567
Preliminary Degign 047 .06 10 73
Ve 4’ 1.42 028 42 3336
Detailed Dezign 1.58 113 172 13.708
Cumnulative 3.00 1.41 214 17.044
Code & CSU Test 205 318 484 33,499 4’
Cumnulative h.06 459 B33 hh 543
CSC Integrate & Test 1.58 218 484 38,523
Cumnulative B.64 T 1182 94 066
CSCI Test nis 037 Tl 4436
Cumnulative B.81 214 1.237 33502
System Intearate Thru OT&E 0.07 0.24 36 2874
Cumnulative E.89 g.2a 1.274 101,381
Maintenance 0.00 0.00 1] 1]
Cumnulative E.89 g.2a 1.274 101,381

©2001 Galorath Incorporated
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Total Cost of Ownership

Example Shows That 5

) E stimate
More Maintenance Years | e
C t N Ilv What Development Schedule Months A0.31
0S ear y a Development Effart Months 8225
Developrment EFfart Hours 113,901
Development Does ,
P Development B aze Year Cost 10,403,869
M aintenance Schedule Months E0.00
M aintenance Baze Year Cost 2174 083
Defect Prediction 241
Constraints MM TIME
"& Maintenance Effort by Year _|— _||:| il
Baze ‘Year. 1998
Fizzal ‘Year Start Maonth: 1
ffart Maonths Basze Year Baze Year
. Fragram: Tactical Simulation ct Enhance Taotal  Cumulative Cost Curnulative
Estimate Refeience — Diff £ 51 1352 1353 1799440  1,799.440
" 20 149 1632 2935 2170892 1870332
Development Schedule Months 303 0.3 0% ol ek rh=c
Development Effort Months 782,25 78275 0% rERE - - O t L Gdbo
Development Effart Hours 118,90 11290 0z 47 o5 7 903 £a74 1200791 7 a2 478
Development B aze ‘vear Cost 10,403,869 10,403,869 0 73 77 37 3 E14E Y61 B3R 5174 63
M aintenance Schedule Months 120,00 BO.OO  100% ’ ’ ’ : : o
M aintenance Basze Year Cost 14,178,018 8,174,063 Ta%
[Defect Prediction 241 241 0%
Consztraintz k1IN TIME kI TIME
10/16/2001 ©2001 Galorath Incorporated 18




Defect Analysis

SEER-SEM'’s sensitivity charts offer visibility into cost
and quality tradeoffs.

 Defects Sensitivity Hi=1F

? Flient-ﬁeruer Support Infrastruc: Specification Level - Reliability

. Effort Sensitivity M=

? Flient-ﬁeruer Support Infrastruc: Specification Level - Reliability

an 03

. RAHGE g i . RAHGE 74

Cefects  ,, Etfort

Morths 54
O usew 20

. uSER oo
i Defect Profile ;Iglﬂ

on

.................

D=tz Mining Application: Defect Profile Chart

ththth

What is the cost /
risk of shipping early?

10/16/2001 ©2001 Galorath Incorporated 19



Support Projections

Now that your system is up and running, what will it take to keep
it going?

i Parameter VYiew _ (O] %] |

GRS - | Maintenance Effort by Year _ 0] x|
-'earz of Maintenance Base Year 1334
- Separate Sites . :
- Maintenance Growth Cver Li Fiseal Year Start banth: 10
- Persannel Differences  Fiscal  Average Effort Months Base'Year  Basze'Year
-Development Ervironment D1 woo™  Stoff | evel Comect  Adapt  Perfect Erharce  Total  Cumulative Coost Cumulative
- &nhual Change B ate
-Maintenance Level Rigorl —— yq57 0.2 1.4 0.1 1.0 0.1 25 25 20,378 20,375
- Min Maintenance Staff [Optio— 195q 0.2 0.9 0.2 0.7 0.2 20 46 16,243 36 561
e Maintenance Staff [Dptic 1933 0.1 0z 03 0.4 03 1.2 5.8 9,777 46,438
- Maintenance Monthly Labor BREEHTT 0.1 02 03 0.4 03 1.2 7.0 5,558 56,036
- Additional Annual Maintenan 2007 0.1 0.0 0.0 0.0 0.0 0.0 7.0 264 56,300
- Maintenance Start Date
- Percent To Be Maintained 100.00% _
- M aintain Total Spstem YES ;l

SEER-SEM projects the resources required for
various maintenance strategies.

10/16/2001 ©2001 Galorath Incorporated 20



Replacement and

Reengineering Decisions

: Project WBS H=1E1

+ ROLLUP: Strategy 1: Status Cluo
- C5CI: Maintenance Only of Exizting Sys
+ ROLLUP: Strateqy 2 Redocument Tao 21674

- C5CI: Sustaining Maint On Exizting
+ C5C1: Redocumentation Effort
- C5C: ChS-2
- C5C: Azzembly
+ BOLLUP: Stratequ 2: Tranzlate To Ada
- C5CI: Sustaining kaint On Exizting
+ CSCl: Tranzlation Effort
- C5C: CMS-2 Converted to Ada
- C5C: Agzzembly Converted to &da
+ ROLLUP: Strateqy 4: Tramzlate & Restruct
- C5CI: Sustaining kaint On Exizting
+ CSCl: Tranzlate To Ada & Restructure
- CSC: Tranzlate & Restructure CHS-2
- C5C: Tranzlate & Restructure Aszembly
+ ROLLUP: Strategy 5: Redevelop
- C5CI: Sustaining Maint On Exizting
- C5CI: Redevelopment Effart

1 [

N\

Evaluate both long term and short term
cost of re-engineering alternatives.

ROLLUP: Strategy 1: Status Cuo
- C5C1: Maintenance Only of Exizting Sps

- C5CI: Suztaining Maint On Existing
- C5Cl: Redocumentation Effort
+ ROLLUP; Strategy 3: Tranzlate To Ada
- C5CI: Suztaining Maint On Existing
- CSCl: Tranglation Effort
+ ROLLUP; Strategy 4: Tramszlate & Restruct
- C5CI: Suztaining Maint On Existing
- CSCl: Tranzlate To Ada & Restructure
+ ROLLUP; Strategy 5: Redevelop
- C5CI: Suztaining Maint On Existing
- C5CI: Redevelopment E fiark

rr

\-‘F‘HDJEET: Software B eengineering Case Stud

+ ROLLUP; Strategy 2: Redocument To 21674

Development  kaintenance Total

Ciozt Ciozt Ciozt
4834 562 10462043 15345605
49 2571.082 257113
49 2 571,082 257113
463,736 2.364.344 2828140
163,174 1] 163174
300,622 2.364.344 2 BE4. 966
911,841 2 604,345 3.516,187
217,411 1] 217 411
B34.430 2 604,345 3,298,776
2,079,741 2.265,384 4345125
264,23 1] 264,231
1.815.,510 2.265,384 4.030,934
1.423,135 B5E.887 2.086,022
232,554 1] 232 554
1,196,581 B5E.887 1,853,463

i Basic Estimate _ O] x|

=

SEER-SEM gives you a forum to examine options in an up-
front, collaborative manner.

10/16/2001
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Benchmark Your Performance

& Generate Quick Estimates

Knowledge Bases Provide Industry Ranges For Estimation &

Benchmarking

Provide Starting Point For Your Estimates
— Enter Your Specifics Where Known

Augment Knowledge Bases With Your Organization’'s Lessons

Learned

You Are Performing

Better Than Industry

Mean, But Some
Perform Better

10/16/2001

T 1
A% f==p

©2001 Galorath Incorporated

22




	
	Basis For SEER-SEM
	SEER-SEM ValidatesMore…
	SEER-SEM Validations“Better Than 10%”
	SEER-SEM Answers… Off-the-Shelf Integration
	SEER Augments Demand Planning
	Project Rescheduling
	Staffing Strategy Evaluation
	Contracting and Outsourcing Evaluation
	Early Resource Projections
	Budgeting
	Architecture Tradeoffs
	Vendor Evaluation
	Project Re-Scoping –New and Changing Requirements
	Risk Analysis
	Estimate To Complete
	Total Cost of Ownership
	Defect Analysis
	Support Projections
	Replacement and Reengineering Decisions
	Benchmark Your Performance & Generate Quick Estimates

