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| 15 Other comprehensme income 937
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17 Stock options exercised 108,104 134 1,918 r 2,052
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| 20 Procomp and Nexus acquisitions 1,710,214 2,138 37,351 9,487 r 48,976
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: 24 Balance, December 31, 1999 71482997 § 89354 § 87.169 $ 691415 § (13.644) $ (5.865) § (4034) § 844.395
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36
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| 44 Stock options exercised 176,395 221 4,860 r 5,081
| 45 Uneamed compensation 1412 1412
| 46 Dwidends declared and paid (45,774) (45,774)
| 47 Treasury shares (12,780) (12.780)
48
| 49 Balance, December 31, 2001 712,603 § 90,245 § 103,390 $ 805,182 § (28,724) S (60,446) $§ (6,537) $ 903,110
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canvasHelg

drawSky
drawMountains
drawTree

function drawSky
Ctx.save

var gradient = ctx.createlLinearGradient(0,0,0,canvasHeight
gradient.addColorStop(®, “#bdedfe");
gradient.addColorStop(1, "#d3f8ff");

ctx. fillStyle = gradient;
ctx.fillRect(9,0,canvaswidth, canvasHeight);

ctx. restoreI ;

mountains
function drawMountains
resetRandom

drawMountain(130, "#38bb2bb");
drawMountain(50, “#618087"
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#include <math.h>

#define max(x,y) ((x) > (y) ? (x) : (y))

int main(void)

{

const int len sizeof(tri) / sizeof(tri[@]);

const int base = (sqrt(8*len + 1) - 1) / 2;
int step = base - 1;

int stepc = 0;

int i;

for (i = len - base - 1; i >= 0; --1) {
tri[i] += max(tri[i + step], tri[i + step + 1]);
if (++stepc == step) {
step--;
stepc = 0;

}

printf("%d\n", tri[e]);
return 9;
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1 |Consolidated Statements of Shareholders’ Equity
2 |[DOLLARS IN THOUSANDS]

3
4

5 Accumulated

6 Other
7 Common Shares Additional Retained Treasury Comprehensive Comprehensive
8 Number Par Value Capital Earnings Shares  Income (Loss)  Income (Loss) Other Total
9 Balance, January 1, 1999 69494483 § 86,868 $ 43281 § 604,227 § (21,902) $ (12,802) § (549)”$ 699,123
10
11 |Net income 128,856 $ 128,856 128,856
12 Translation adjustment 9,558 9,558
13 |Pensions 614 614
14 Unrealized loss on investment securities (3.235) (3.235)
15 Other comprehensive income 6,937 6,937
16 | Comprehensive income $ 135,793
17 Stock options exercised 108,104 134 1,918 f 2,052
18 |Unearned compensation 149,799 188 3,933 (3.485)" 636
19 [Performance shares 20,397 26 686 f 712
20 Procomp and Nexus acquisitions 1,710,214 2,138 37,351 9.487 r 48,976
21 Dividends declared and paid (41,668) (41,668)
22 Treasury shares (1,229) (1,229)
23
24 Balance, December 31, 1999 71,482,997 § 89.354 § 87.169 § 691415 § (13.644) $ (5.865) $ (4.034) § 844,395
25 |Net income 136,919 $ 136,919 136,919
26 Translation adjustment (7,904) (7,904)
27 Pensions 1,507 1,507
28 Unrealized loss on investment securities (396) (396)
29 Other comprehensive loss (6.793) (6,793)
30 |Comprehensive income $ 130.126
31 |Stock options exercised 273,238 343 5,444 f 5787
32 |Unearned compensation 247635 308 5,583 (3.915)7 1,976
33 Performance shares 15,335 19 334 I 353
34 Dividends declared and paid (44,271) (44,271)
35 Treasury shares (2.300) (2,300)
36
37 Balance, December 31, 2000 536,208 $ 90,024 $ 98,530 $ 784,063 $ (15,944) $ (12,658) $ (7,949) § 936,066
38 Net income 66,893 $ 66.893 66,893
39 |Translation adjustment (47.,373) (47.373)
40 Pensions (1,628) (1,628)
41 Unrealized gain on investment securities 1.213 1.213
42 Other comprehensive loss (47.788) (47.788)
43 Comprehensive income $ 19,105
44 ' Stock options exercised 176,395 221 4,860 I 5,081
45 Unearned compensation 1,412 1.412
46 Dividends declared and paid (45,774) (45,774)
47 Treasury shares (12,780) (12,780)
48
49 Balance, December 31, 2001 712,603 $ 90,245 $ 103,390 $ 805,182 § (28,724) $ (60,446) $ (6,537) § 903,110
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Edit | | EB O 100% : :




XIHd9-~-|= Stock model.xlsx - Microsoft Excel l = l =) IQ

Home | Insert  Pagelayout  Formulas  Data  Review  View  AddIns  LloadTest  PowerPivot  Team 6@ o R
Paste 5 B 7/ U =5 Sy~ A =E = = £ = <0 .00 B Cel Styles 4 Format < | @+ Fm[j[ ?e?edct&'
Clipboard T Font | ____ Alignment Number Styles " Cells Editing

SUM v(© XV &S E;D((O—GBG}*C?:G))*CS C42-|C35*(EXP((0—634}*C36))*C45)- gxp(ctyeas)*cm))*cs F42-C38*(EXP((0- ~
G34)*C36))¥F45))*C37/G37 =
A B C D E F G H | Y

31 Enter the firm's current return on capital = 18.69% |
32
33 Output
34 Stock Price= T.Bond rate= 6.00%

35 Strike Price= Yarlance= 0.3751616
36 Expiration (in years) = Annualized dividend yield
37 Annual Excess Return= Cost of Capital = m
38 Maximum Flexibility =
39
40 Value of Call (Maximum Flexibility)

41 d1 = d1 = -0.610409471 ]
42 N(d1) = N(d1) = Code
43
44 42 = d2= | -1.2229138 ‘ C‘ones -
45 N(d2) = N(d2) = | 0.11068112
46
47 Value of the call = of financial flexibility (in annual terms) |=(((EXP((0-G3¢ =
43
O M| Reinvestment Needs | Value of Flexibility .~ ¥J 4] m | b[ﬂv
Edit | | EB O B 100% ‘




And these smells do not only occur at
the formula level







— Connecting formulas
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— Connecting formulas
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Not all visualizations were this neat
















We can conclude:
Smells occur at the structure level too
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@] H S A G FeatureEnvy2 with data.xlsx - Microsoft Excel o |e(=
Home Insert Page Layout Formulas Data Review View Expector Load Test a 0 o e 23
e Cus on v -’:-I [— ond ona or 3 C -"-" se v ." 7
J ® -9 C A A == = ; Custom &gs) Conditional Formatting g'@ Insert = :}J [%
Ea- $ % ¢ | H§% Format as Table 9 Delete j 4
Paste B 7/ U - A E == £33 | [a ~01 AT T o . Sorté& Find &
/ - - - ‘3 .00 .0 = Cell Styles _.,J Format Q ¥ Filter - Select~
Clipboard & Font Alignment Number Styles Cells Editing
SUM v(© XV & I:('Required Funds'!B9/'Required Funds'!C9/12)+('Required Funds'!B10/'Required Funds'!C10/ A
12)+('Required Funds'!B11/'Required Funds'!C11/12)+('Required Funds'!B12/'Required -
Funds'!C12/12)+('Required Funds'!B22/'Required Funds'!C22/12) v
A B & D E F G H | J K ;
28
29 Business Expenses:
30 Advertising 7,626 7,626 7,626 7,626 7,626 7,626 7,626 7,626 7,626
3 Car and Truck Expenses 1,047 1,047 1,047 1,047 1,047 1,047 1,047 1,047 1,047
32 Credit Card Charges 2,766 2,766 2,766 2,766 2,766 2,766 2,766 2,766 2,766
33 Insurance 2138 2,138 2138 2138 2,138 2138 2,138 2,138 2138
34 Legal and Accounting Fees 981 981 981 981 981 981 981 981 981
35 Office Expenses 4403 4,403 4403 4403 4403 4403 4403 4403 4403
36 Postage and Shipping 7113 7,113 7113 7113 7,113 7113 7113 7,113 7113
37 Rent on Business Property 4160 4160 4160 4160 4160 4160 4160 4160 4160
38 Rent on Equipment 6,469 6,469 6,469 6,469 6,469 6,469 6,469 6,469 6,469
39 Repairs 9,069 9,069 9,069 9,069 9,069 9,069 9,069 9,069 9,069 .
40 Supplies 3,148 3,148 3,148 3,148 3,148 3,148 3,148 3,148 3,148
41 Telephone 2283 2,283 2283 2,283 2,283 2283 2,283 2,283 2283
42 Travel 2,286 2,286 2,286 2,286 2,286 2,286 2,286 2,286 2,286
Utilities 1,452 1,452 1,452 1,452 1,452 1,452 1,452 1,452 1,452
Miscellaneous Expenses 3,068 3,068 3,068 3,068 3,068 3,068 3,068 3,068 3,068 |
Depreciation |=unds'!C1OI1| 952 952 952 952 952 952 952 952 =
L |
46 Total Business Expenses 58,961 58,961 58,961 58,961 58,961 58,961 58,961 58,961 58,961
47
48 Less Interest Expense:
49 Commercial Loan 1,135 1,126 1,116 1,107 1,097 1,087 1,077 1,068 1,058
50 Commercial Mortgage 600 599 598 597 596 595 595 594 593 —
51 Line of Credit - 650 1,328 2,011 2,700 3,395 4,096 4803 5515
52 Total Interest Expense 1,735 2374 3,042 3715 4394 5,078 5,768 6,464 7,166
53
54 Net Operating Profit (80,410) (81,049) (81,717) (82,390) (83,068) (83,753) (84,443) (85,139) (85,841) ( 1
55
56
I 4 » M|  Current Balance Sheet | Income Statement . Cash Flow Statement . Balance[l] 4 | i |




& '!’ |7 FeatureEnvy2 with data.xlsx - Wicrosort Excel TR D R — @ﬁu

Home Insert ‘ Page Layout ‘ Formulas Data Review View Expector Load Test A o o e 2
* P T A cl= E[% o~ = Custom - [§ Conditional Formatting ~ F=Inset~ X ~ ﬂ [,ﬁ
B3~ o $ ~ % » [GEFormatasTable - 3 Delete ~ | [g]~ _
Pt @ |[B.Z D - |H~ Q-A- EEEFEFE B g [} Cell Styles ~ ) Format~ | 2~ e R
Clipboard T | Font [ Alignment | Number TIu| Styles \ Cells \ Editing ‘
B9 - (- f | 100000 v
A [ B 1] ¢ | o | E | F | ¢ | w [ 1 | J | K E
1 Insert Your Business Name Here =
2 Initial Required Funds
3
4 |
5 How much initial money do you require and what will it be used for?
6
7 Item Amount Depreciation A
8 Advertising 204 3
9 |Buildings | 100,000! 20 years
10 Decorating and Remodeling 10,000 7 years
11 Equipment 25,000 5 years
12 Furniture and Fixtures - 5 years
13 Insurance Premiums -
14 Legal and Accounting Fees 1,000 L 4
15 Licenses -
16 Real Estate -
17 RentDeposits -
18 Salaries and Wages 80,000
19 Inventory -
20 Supplies -
21 Utility Deposits -
22 Vehicles - 5 years
23 Working Capital (Cash) -
24 Total Funds Required $ 216,204
25 |
26 Prepaid Expenses 81,204
27 |
28|
29 |
30 -
4 4 » M| Welcome! | Required Funds ~~ Sources of Capital .~ Monthly Budget .~ Gross Mar]l] 4 | i » 1]
Ready EO @ 100% (=) 0 (+)



@I HY-t-|= FeatureEnvy2 with data.xlsx - Microsoft Excel —— (el

Home Insert Page Layout Formulas Data Review View Expector Load Test [A) o o B &3
— Custon v .’:-I Conditional Forma Q —*a [nse v A =
B ® -9 AN SE=— = Custom ) Conditional Formatting g'@ Insert = ‘_’}J [%
E3~ $ - % » | HBiFormatas Table o™ Delete &~ #
Paste B 7 U &+ A === =35  [a o o e _ Sort & Find &
4 - - - 77 j .00 .0 =y Cell Styles %] Format @~ Filter~ Select~
Clipboard & Font Alignment Number Styles Cells Editing
SUM v XV K I:('Required Funds'!B9/'Required Funds'!C9/12)+('Required Funds'!B10/'Required Funds'!C10/ A
12)+('Required Funds'!B11/'Required Funds'!C11/12)+('Required Funds'!B12/'Required -
Funds'!C12/12)+('Required Funds'!B22/'Required Funds'!C22/12) v
A B C D E F G H | J K ;
28
29 Business Expenses:
30 Advertising 7,626 7,626 7,626 7,626 7,626 7,626 7,626 7,626 7,626
31 Car and Truck Expenses 1,047 1,047 1,047 1,047 1,047 1,047 1,047 1,047 1,047
32 Credit Card Charges 2766 2766 2766 2,766 2766 2766 2,766 2766 2766
33 Insurance 2138 2138 2138 2138 2138 2138 2,138 2138 2138
34 Legal and Accounting Fees 981 981 981 981 981 981 981 981 981
35 Office Expenses 4403 4403 4403 4403 4403 4403 4403 4403 4403
36 Postage and Shipping 7113 7113 7113 7113 7113 7113 7113 7113 7113
37 Rent on Business Property 4160 4160 4160 4160 4160 4160 4160 4160 4160
38 Rent on Equipment 6,469 6,469 6,469 6,469 6,469 6,469 6,469 6,469 6,469
39 Repairs 9,069 9,069 9,069 9,069 9,069 9,069 9,069 9,069 9,069 |
40 Supplies 3,148 3,148 3,148 3,148 3,148 3,148 3,148 3,148 3,148
41 Telephone 2,283 2283 2,283 2,283 2283 2,283 2,283 2283 2,283
42 Travel 2,286 2,286 2,286 2,286 2,286 2,286 2,286 2,286 2,286
43 Utilities 1,452 1,452 1,452 1,452 1,452 1,452 1,452 1,452 1,452
Miscellaneous Expenses 3,068 3,068 3,068 3,068 3,068 3,068 3,068 3,068 3,068 A
Depreciation =unds’IC10M1 952 952 952 952 952 952 952 952 =
L |
46 Total Business Expenses 58,961 58,961 58,961 58,961 58,961 58,961 58,961 58,961 58,961
47
48 Less Interest Expense:
49 Commercial Loan 1,135 1,126 1,116 1,107 1,097 1,087 1,077 1,068 1,058
50 Commercial Mortgage 600 599 598 597 596 595 595 594 593 —
51 Line of Credit - 650 1,328 2,011 2,700 3,395 4,096 4,803 5515
52 Total Interest Expense 1,735 2374 3,042 3,715 4394 5,078 5,768 6,464 7,166
53
54 Net Operating Profit (80,410) (81,049) (81,717) (82,390) (83,068) (83,753) (84,443) (85,139) (85,841) ( .
RR
4 4 » M| " Sources of Capital .~ Monthly Budget .~ Gross Margins .~ Sales Forecast .~ Cas{i] 4 | i | > []
Edit | =3 | |EHOE 100%




& '!’ |7 FeatureEnvy2 with data.xlsx - Wicrosort Excel TR D R — @ﬁu

Home Insert Page Layout Formulas Data Review View Expector Load Test A o o e 2
* P Jo A a0 = E[% o~ = General - [§j Conditional Formatting ~ S=lnset~ X ~ ﬂ [,ﬁ
B3~ o $ ~ % » [GEFormatasTable - 3 Delete ~ | [g]~ _
Pte g | B L O~ |H- Q-A- EEEFEFFE EH g [} Cell Styles ~ ) Format~ | 2~ e R
Clipboard T | Font M | Alignment | Number TIu| Styles \ Cells \ Editing ‘
C9 - (- £ | 20 v
A | B8 | ¢ 1 o | e | F | 6 | H | 1 [ J | Kk E
1 Insert Your Business Name Here =
2 Initial Required Funds
3
4 |
5 How much initial money do you require and what will it be used for?
6
7 Item Amount Depreciation A
8 Advertising 204 3
9 |Buildings 100,000 | 20!years
10 Decorating and Remodeling 10,000 7 years
11 Equipment 25,000 5 years
12 Furniture and Fixtures - 5 years
13 Insurance Premiums -
14 Legal and Accounting Fees 1,000 L 4
15 Licenses -
16 Real Estate -
17 RentDeposits -
18 Salaries and Wages 80,000
19 Inventory -
20 Supplies -
21 Utility Deposits -
22 Vehicles - 5 years
23 Working Capital (Cash) -
24 Total Funds Required $ 216,204
25 |
26 Prepaid Expenses 81,204
27 |
28|
29 |
30 -
4 4 » M| Welcome! | Required Funds ~~ Sources of Capital .~ Monthly Budget .~ Gross Mar]l] 4 | i » 1]
Ready EO @ 100% (=) 0 (+)



& '!’ |7 FeatureEnvy2 with data.xlsx - Wicrosort Excel TR D R — @ﬁu

Home Insert Page Layout Formulas Data Review View Expector Load Test A o o e 2
* P Jo A a0 = E[% o~ = General - [§j Conditional Formatting ~ S=lnset~ X ~ ﬂ [,ﬁ
B3~ o $ ~ % » [GEFormatasTable - 3 Delete ~ | [g]~ _
Pte g | B L O~ |H- Q-A- EEEFEFFE EH g [} Cell Styles ~ ) Format~ | 2~ e R
Clipboard T | Font M | Alignment | Number TIu| Styles \ Cells \ Editing ‘
C9 - (- £ | 20 v
A | B8 | ¢ 1 o | e | F | 6 | H | 1 [ J | Kk E
1 Insert Your Business Name Here =
2 Initial Required Funds
3
4 |
5 How much initial money do you require and what will it be used for?
6
7 Item Amount Depreciation A
8 Advertising 204 3
9 |Buildings 100,000 | 20!years
10 Decorating and Remodeling 10,000 7 years
11 Equipment 25,000 5 years
12 Furniture and Fixtures - 5 years
13 Insurance Premiums -
14 Legal and Accounting Fees 1,000 L 4
15 Licenses -
16 Real Estate -
17 RentDeposits -
18 Salaries and Wages 80,000
19 Inventory -
20 Supplies -
21 Utility Deposits -
22 Vehicles - 5 years
23 Working Capital (Cash) -
24 Total Funds Required $ 216,204
25 |
26 Prepaid Expenses 81,204
27 |
28|
29 |
30 -
4 4 » M| Welcome! | Required Funds ~~ Sources of Capital .~ Monthly Budget .~ Gross Mar]l] 4 | i » 1]
Ready EO @ 100% (=) 0 (+)



@I HY-t-|= FeatureEnvy2 with data.xlsx - Microsoft Excel —— (el

Home Insert Page Layout Formulas Data Review View Expector Load Test [A) o o B &3
— Custon v .’:-I Conditional Forma Q —*a [nse v A =
B ® -9 AN SE=— = Custom ) Conditional Formatting g'@ Insert = ‘_’}J [%
E3~ $ - % » | HBiFormatas Table o™ Delete &~ #
Paste B 7 U &+ A === =35  [a o o e _ Sort & Find &
4 - - - 77 j .00 .0 =y Cell Styles %] Format @~ Filter~ Select~
Clipboard & Font Alignment Number Styles Cells Editing
SUM v XV K I:('Required Funds'!B9/'Required Funds'!C9/12)+('Required Funds'!B10/'Required Funds'!C10/ A
12)+('Required Funds'!B11/'Required Funds'!C11/12)+('Required Funds'!B12/'Required -
Funds'!C12/12)+('Required Funds'!B22/'Required Funds'!C22/12) v
A B C D E F G H | J K ;
28
29 Business Expenses:
30 Advertising 7,626 7,626 7,626 7,626 7,626 7,626 7,626 7,626 7,626
31 Car and Truck Expenses 1,047 1,047 1,047 1,047 1,047 1,047 1,047 1,047 1,047
32 Credit Card Charges 2766 2766 2766 2,766 2766 2766 2,766 2766 2766
33 Insurance 2138 2138 2138 2138 2138 2138 2,138 2138 2138
34 Legal and Accounting Fees 981 981 981 981 981 981 981 981 981
35 Office Expenses 4403 4403 4403 4403 4403 4403 4403 4403 4403
36 Postage and Shipping 7113 7113 7113 7113 7113 7113 7113 7113 7113
37 Rent on Business Property 4160 4160 4160 4160 4160 4160 4160 4160 4160
38 Rent on Equipment 6,469 6,469 6,469 6,469 6,469 6,469 6,469 6,469 6,469
39 Repairs 9,069 9,069 9,069 9,069 9,069 9,069 9,069 9,069 9,069 |
40 Supplies 3,148 3,148 3,148 3,148 3,148 3,148 3,148 3,148 3,148
41 Telephone 2,283 2283 2,283 2,283 2283 2,283 2,283 2283 2,283
42 Travel 2,286 2,286 2,286 2,286 2,286 2,286 2,286 2,286 2,286
43 Utilities 1,452 1,452 1,452 1,452 1,452 1,452 1,452 1,452 1,452
Miscellaneous Expenses 3,068 3,068 3,068 3,068 3,068 3,068 3,068 3,068 3,068 A
Depreciation =unds’IC10M1 952 952 952 952 952 952 952 952 =
L |
46 Total Business Expenses 58,961 58,961 58,961 58,961 58,961 58,961 58,961 58,961 58,961
47
48 Less Interest Expense:
49 Commercial Loan 1,135 1,126 1,116 1,107 1,097 1,087 1,077 1,068 1,058
50 Commercial Mortgage 600 599 598 597 596 595 595 594 593 —
51 Line of Credit - 650 1,328 2,011 2,700 3,395 4,096 4,803 5515
52 Total Interest Expense 1,735 2374 3,042 3,715 4394 5,078 5,768 6,464 7,166
53
54 Net Operating Profit (80,410) (81,049) (81,717) (82,390) (83,068) (83,753) (84,443) (85,139) (85,841) ( .
RR
4 4 » M| " Sources of Capital .~ Monthly Budget .~ Gross Margins .~ Sales Forecast .~ Cas{i] 4 | i | > []
Edit | =3 | |EHOE 100%




X d9~~-|= FeatureEnvy2 with data.xlsx - Microsoft Excel @m

File Home Insert Page Layout Formulas Data ‘ Review View Expector Load Test A 0 o e R
* P Jo A a0 = E%] o~ = General - [§j Conditional Formatting ~ S=lnset~ X ~ ZW ﬁ
B3~ o $ ~ % » [GEFormatasTable - 3 Delete ~ | [g]~
Pavte ® 4 B I U-|#H-&-A- ESEE EFE T %3 5% (5} Cell Styles ~ ) Format~ | (2~ é.?tr:ﬁ SF:.’:ctsi
Clipboard % | Font [ Alignment | Number [ Styles ‘ Cells Editing
E9 v (" J« | =('Required Funds'!B9/'Required Funds'!C9/12)+('Required Funds'!B10/'Required Funds'!C10/ 4
12)+('Required Funds'!B11/'Required Funds'!C11/12)+('Required Funds'!B12/'Required -
Funds'!C12/12)+('Required Funds'!B22/'Required Funds'!C22/12) v
A | B8 | ¢ | o | E | F | 66 | H | 1 | 3 | kK E
1 Insert Your Business Name Here E
~ 2 Initial Required Funds
3
4 |
- 5 How much initial money do you require and what will it be used for?
6
7 Item Amount Depreciation -
8 Advertising 204
9 |Buildings 100,000 20 years | 952.381_'
10 |Decorating and Remodeling 10,000 7 years
11 Equipment 25,000 5 years
12 Furniture and Fixtures - 5 years |
13 Insurance Premiums .
14 Legal and Accounting Fees 1,000
15 Licenses .
16 Real Estate .
17 RentDeposits .
18 Salaries and Wages 80,000
19 'Inventory .
20 Supplies -
21 Utility Deposits -
22 Vehicles . 5 years
23 Working Capital (Cash) -
24 Total Funds Required $ 216,204
25
26 Prepaid Expenses 81,204
27 |
28 %
4 4 » | | Required Funds /~ Sources of Capital .~ Monthly Budget .~ Gross Margins .~ Saldi] 4 |
Ready




& Yr) M- |7 FeatureEnvy2 with data.xlsx - Microsoft Excel . lﬂlﬁm

Home Insert Page Layout Formulas Data Review View Expector Load Test a o o eP 2R
‘: ;* |9 AN == = & _=:_I’: General v ‘?ﬁ Conditional Formatting ;""Jlnsert /? [ﬁ
53~ ) S $ % {‘5 Format as Table g% Delete j -
5 o === i e | R e ort &
et g | BLU A-A-EEEEFE EH o ) Cell Styles ¥l Format - | @~ Fitec Setects
'| Clipboard 1= | Font | Alignment |  Number | Styles | Cells | Editing |
SUM v (* X ¥ f| =('Required Funds'!B9/'Required Funds'!C9/12)+('Required Funds'!B10/'Required Funds'!C10/ A
12)+('Required Funds'!B11/'Required Funds'!C11/12)+('Required Funds'!B12/'Required B
Funds'!C12/12)+('Required Funds'!B22/'Required Funds'!C22/12)| v
A [ B | ¢ | b [ | F | e | H | 1 [ 3 | Kk E
1 Insert Your Business Name Here =
2 Initial Required Funds
3
4 |
5 How much initial money do you require and what will it be used for?
6
7 Item Amount Depreciation -
8 Advertising 204
9 |Buildings 100,000 201 years |=('Requirea‘
10 Decorating and Remodeling 10,000 years
11 Equipment 25,000 5| years
12 Furniture and Fixtures - 5] years |
13 Insurance Premiums -
14 Legal and Accounting Fees 1,000
15 Licenses -
16 Real Estate -
17 RentDeposits -
18 Salaries and Wages 80,000
19 Inventory -
20 Supplies -
21 Utility Deposits -
22 Vehicles : - I EIyears
23 Working Capital (Cash) -
24 Total Funds Required $ 216,204
25
26 Prepaid Expenses 81,204
27 |
28 o
4 4 » M| | Required Funds /~ Sources of Capital .~ Monthly Budget .~ Gross Margins .~ Sald!] 4 | il » 1]
Edit BH O B 100% :
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Home | Insert Page Layout Formulas Data Review View Expector Load Test a o o e R
“1 ;* |9 AN === » =; Accounting ~ ‘?ﬁ Conditional Formatting ;""Jlnsert /? [ﬁ
53~ S $ % {‘5 Format as Table g% Delete j -
Pt |BLUC|H-|RAESEEFE | ) Cell Styles ) Format ~ | @~ S
'| Clipboard 1= | Font | Alignment |  Number | Styles | Cells | Editing |
SUM v (‘ XV frl =(BS/C9/12)+(310/C10/12)+(Bll/C11/12)+(812/C12/12)+(822/C22/12)| v
A [ B8 | ¢ | b [ | F | e | H | 1 [ 3 | Kk E
1 |Insert Your Business Name Here E
2 Initial Required Funds
3
4 |
5 How much initial money do you require and what will it be used for?
6
7 Item Amount Depreciation A
8 Advertising 204 3
9 |Buildings 100,000 201 years |=(BQICQI1_3‘
10 Decorating and Remodeling 10,000 years
11 Equipment 25,000 5| years
12 Furniture and Fixtures - 5l years
13 Insurance Premiums -
14 Legal and Accounting Fees 1,000 L 4
15 Licenses -
16 Real Estate -
17 RentDeposits -
18 Salaries and Wages 80,000
19 Inventory -
20 Supplies -
21 Utility Deposits -
22 Vehicles : - I EIyears
23 Working Capital (Cash) -
24 Total Funds Required $ 216,204
25
26 Prepaid Expenses 81,204
27 |
28|
29 |
30 -
4 4 » M| Welcome! | Required Funds ~~ Sources of Capital .~ Monthly Budget .~ Gross Mar]l] 4 | i » 1]
Edit BH O B 100% :
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INFOTRON

FeatureEnvy2 with data.xlsx [ Create report (PDF) [ Export analysis (XLS)

fr Visualization Characteristics Sheets Formulas Constants Compare

Cell Level Formula
Income Statement 45 Incorrect formula location =('Required Funds'!B9/'Required Funds'!C9/12)...
Income Statement A5 Referencing many different cell =('Required Funds'!B9/'Required Funds'!C9/12)...

groups vV

Income Statement E49 Fixed number Vv =ABS(IPMT('Sources of Capital 1$B$22/12,3,'So...
Income Statement F49 Fixed number v =ABS(IPMT('Sources of Capital 1$B$22/12,4,'So...
Income Statement G49 Fixed number Vv =ABS(IPMT('Sources of Capital'!$B$22/12,5,'So...
Income Statement H49 Fixed number Vv =ABS(IPMT('Sources of Capital'!$B$22/12,6,So...
Income Statement 149 Fixed number v =ABS(IPMT('Sources of Capital 1$B$22/12,7,'So...
Income Statement J49 Fixed number Vv =ABS(IPMT('Sources of Capital'!$B$22/12,8,So...
Income Statement K49 Fixed number Vv =ABS(IPMT('Sources of Capital 1$B$22/12,9,'So...
Income Statement M49 Fixed number v =ABS(IPMT('Sources of Capital'!$B$22/12,11,'S...
Sources of Capital B26 Fixed number v =B770.8
Sources of Capital B13 Fixed number v =B8%0.2
Financial Diagnostics E16 Fixed number v =|F(C16<0.09,"Interest rate may be too low for ...
Financial Diagnostics E17 Fixed number Vv =|F(C17>120,"Loan term may be too high for thi...
Financial Diagnostics E19 Fixed number v =IF(C19<0.07,"Interest rate may be too low for ...
Financial Diagnostics E20 Fixed number v =|F(C20>240,"Loan term may be too high for thi...
Financial Diagnostics E22 Fixed number Vv =|F(C22>0.1,"Calculated loan paymentsas a per...

Financial Diagnostics E29 Fixed number Vv =IF(C29<0.02,"Advertising as a percent of sales...



PERFECT X1

INFOTRON

Logged in as
A My portfolio {3 Settings 0 Help [> Logout felienne@gmail.com

FeatureEnvy2 with data.xlsx [ Create report (PDF) [ Export analysis (XLS)

fr Visualization Characteristics

Sheet

Income Statement

What's going on?

Sheets Formulas Constants Compare

Risk Formula

Incorrect formula location A =('Required Funds'!B9/'Required Funds'!C9/12)...

There are 10 more references to worksheet Required Funds than references to the current worksheet. This makes the formula unreadable because the values it

depends on are not apparent.
Improvement suggestion
Move this formula to Required Funds.

Full formula

=('Required Funds'!B9/'Required Funds'!C9/12)+('Required Funds'!B10/'Required Funds'!C10/12)+('Required Funds'!B11/'Required Funds'!C11/12)+('Required
Funds'!B12/'Required Funds'!C12/12)+('Required Funds'!B22/'Required Funds'!C22/12)

The calculated result of this formula is:

952.4

Income Statement

Income Statement

Income Statement

Income Statement

Income Statement

Income Statement

Income Statement

Income Statement

Income Statement

E49

F49

G49

H49

149

Jas

K49

M49

Referencing many different cell =("Required Funds'!B9/'Required Funds'!C9/12)...

groups VvV

Fixed number v =ABS(IPMT('Sources of Capital 1$B$22/12,3,'So...
Fixed number v =ABS(IPMT('Sources of Capital 1$B$22/12,4,'So...
Fixed number Vv =ABS(IPMT('Sources of Capital 1$B$22/12,5,'So...
Fixed number v =ABS(IPMT('Sources of Capital 1$B$22/12,6,'So...
Fixed number v =ABS(IPMT('Sources of Capital 1$B$22/12,7,'So...
Fixed number Vv =ABS(IPMT('Sources of Capital 1$B$22/12,8,'So...
Fixed number v =ABS(IPMT('Sources of Capital 1$B$22/12,9,'So...

Fixed number Vv =ABS(IPMT('Sources of Capital'1$B$22/12,11,'S...
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If you say smells, you say refactoring
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So, we built BumbIeBeé:
a refactoring tool fo spreadsh
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Find applicable rewrites

Rewrites possible

4|

Insert Page Layout

Formulas
Apply in Range
Apply in Sheet

TestSheet.xlsm - Microsoft Excel

Review View

Initialize

Add-Ins VBA Load Test

BumbleBee Expector

Preview Apply Everywhere
Basic Options
Al v I« v
A B C D F G H I J K ;
1 | Math Chemistry ]
2 Studentid Homework  Classwork Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2 - 57 71 53 3 60.33333333
4 5838 95 88 84 3 89 80 71 56 3 69
5 8043 80 62 2 - 81 68 2 -
6 2115 86 98 96 3 93.33333333 77 99 96 3 90.66666667
7 8382 64 97 81 3 80.66666667 76 71 89 3 78.66666667
8
9 Statistics Math Chemistry
10 Highestscore 93.33333333 90.66666667
11 Lowest score 80.66666667 60.33333333
12 Average 87.66666667 74.66666667 —
13
14
15
°
[ ]

So, we built BumbleBee:

a refactoring tool for spreadsheets
Z1
22
23 =
24 .
M 4> M| 2011 /2012 2013 ¥J 4] i » [
Ready | 7 | | (68|00 B 100% (=) (+)
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TestSheet.xlsm - Microsoft Excel

Mme Insert Page Layout Formulas Data Review View Add-Ins VBA Load Test BumbleBee Expector & 0 o e 3
Find applicable rewrites Apply in Range  Initialize
Rewrites possible ¥ | Applyin Sheet
Preview Apply Everywhere
Basic Options
Al - I | v
A B \ C | D | E \ F G Ho 1 ) K e
1 | Math Chemistry ]
2 Studentid Homework  Classwork Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2- 57 71 53 3 60.33333333
4 5838 95 88 84 3 89 80 71 56 3 69
5 8043 80 62 2- 81 68 2 -
6 2115 86 98 96 3 93.33333333 77 99 96 3 950.66666667
7 8382 64 97 81 3 80.66666667 76 71 89 3 78.66666667
8
9 Statistics Math Chemistry
10 Highestscore 93.33333333 90.66666667
11 Lowestscore  80.66666667 60.33333333
12 Average 87.66666667 74.66666667 -
13
14
15
16
17
18
19
20
21
22
23 b
24 -
M 4 » M| 2011 2012 2013 %3 KN il » 1]
Ready| ' 'g 100%@ y @.:5
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TestSheet.xlsm - Microsoft Excel

Mme Insert Page Layout Formulas Data Review View Add-Ins VBA Load Test BumbleBee Expector & o o e 3
Find applicable rewrites Apply in Range  Initialize
Rewrites possible v | Apply in Sheet
Preview Apply Everywhere
Basic Options
B12 v (- f-] =SUM(F3:F7)/COUNT(F3:F7) v
A B C D E F \ G Ho 1 ) K e
1 Math Chemistry ]
2 Studentid Homework  Classwork Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2 - 57 71 53 3 60.33333333
4 5838 95 88 84 3 89 80 71 56 3 69
5 8043 80 62 2 - 81 68 2 -
6 2115 86 98 96 3 93.33333333 77 99 96 3 90.66666667
7 8382 64 97 81 3 80.66666667 76 71 89 3 78.66666667
8
9 Statistics Math Chemistry
10 Highestscore 93.33333333 90.66666667
11 Lowestscore  80.66666667 60.33333333
12 |Average I 87.66666667! 74.66666667 -
13
14
15
16
17
18
19
20
21
22
23 =
24 .
4 » M| 2011 2012 2013 %] [« M » 1]
Reagy | 73 | EoDm 00—
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Home

TestSheet.xlsm - Microsoft Excel

Insert Page Layout Formulas Data Review View Add-Ins VBA Load Test BumbleBee Expector

o@ o @@ R

Find applicable rewrites Apply in Range  Initialize
Rewrites possible v | Apply in Sheet
Preview Apply Everywhere
Basic Options
B12 v (- f-] =SUM(F3:F7)/COUNT(F3:F7) v

A B C D E F \ G Ho 1 ) K e
1 Math Chemistry ]
2 Studentid Homework  Classwork Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2 - 57 71 53 3 60.33333333
a4 5838 95 88 84 3 89 80 71 56 3 69
5 8043 80 62 2 - 81 68 2 -
6 2115 86 98 96 3 93.33333333 77 99 96 3 90.66666667
7 8382 64 97 81 3 80.66666667 76 71 89 3 78.66666667
8
9 Statistics Math Chemistry
10 Highestscore 93.33333333 90.66666667
11 Lowestscore  80.66666667 60.33333333
12 |Average | 87.66666667! 74.66666667 -
13
14
15
16
17
18
19
20
21
22
23 B
24 .
4 » M| 2011 2012 2013 %] [« M » 1]
Reagy | 71 | [T =
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TestSheet.xlsm - Microsoft Excel

Mme Insert Page Layout Formulas Data Review View Add-Ins VBA Load Test BumbleBee Expector & o o e 3
Find applicable rewrites Apply in Range  Initialize
Rewrites possible SUM and COUNT to AVER... ¥ | Applyin Sheet
Preview AVERAGE(F3:F7) Apply Everywhere
Basic Options
B12 v (- f-] =SUM(F3:F7)/COUNT(F3:F7) v
A B C D E F \ G Ho 1 ) K e
1 Math Chemistry ]
2 Studentid Homework  Classwork Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2 - 57 71 53 3 60.33333333
4 5838 95 88 84 3 89 80 71 56 3 69
5 8043 80 62 2 - 81 68 2 -
6 2115 86 98 96 3 93.33333333 77 99 96 3 90.66666667
7 8382 64 97 81 3 80.66666667 76 71 89 3 78.66666667
8
9 Statistics Math Chemistry
10 Highestscore 93.33333333 90.66666667
11 Lowestscore  80.66666667 60.33333333
12 |Average I 87.66666667! 74.66666667 -
13
14
15
16
17
18
19
20
21
22
23 =
24 .
4 » M| 2011 2012 2013 %] [« M » 1]
Reagy | 73 | EoDm 00—
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TestSheet.xlsm - Microsoft Excel

Mme Insert Page Layout Formulas Data Review View Add-Ins VBA Load Test BumbleBee Expector & o o e 3
Find applicable rewrites @Initialize
Rewrites possible SUM and COUNT to AVER... ¥ | Applyin Sheet
Preview AVERAGE(F3:F7) Apply Everywhere
Basic Options
B12 v (- f-] =SUM(F3:F7)/COUNT(F3:F7) v
A B C D E F \ G Ho 1 ) K e
1 Math Chemistry ]
2 Studentid Homework  Classwork Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2 - 57 71 53 3 60.33333333
4 5838 95 88 84 3 89 80 71 56 3 69
5 8043 80 62 2 - 81 68 2 -
6 2115 86 98 96 3 93.33333333 77 99 96 3 90.66666667
7 8382 64 97 81 3 80.66666667 76 71 89 3 78.66666667
8
9 Statistics Math Chemistry
10 Highestscore 93.33333333 90.66666667
11 Lowestscore  80.66666667 60.33333333
12 |Average I 87.66666667! 74.66666667 -
13
14
15
16
17
18
19
20
21
22
23 =
24 .
4 » M| 2011 2012 2013 %] [« M » 1]
Reagy | 71 | EoDm 00—
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TestSheet.xlsm - Microsoft Excel

Mme Insert Page Layout Formulas Data Review View Add-Ins VBA Load Test BumbleBee Expector & o o e 3
Find applicable rewrites Apply in Range  Initialize
Rewrites possible SUM and COUNT to AVER... ¥ | Applyin Sheet
Preview AVERAGE(F3:F7) Apply Everywhere
Basic Options
B12 v (- £« | =AVERAGE(F3:F7) v
A B C D E F G Ho 1 ) K e
1 Math Chemistry ]
2 Studentid Homework  Classwork Exam TestsTaken Total Homework Classwork Exam TestsTaken Total
3 4150 56 73 2 - 57 71 53 3 60.33333333
4 5838 95 88 84 3 89 80 71 56 3 69
5 8043 80 62 2 - 81 68 2 -
6 2115 86 98 96 3 93.33333333 77 99 96 3 90.66666667
7 8382 64 97 81 3 80.66666667 76 71 89 3 78.66666667
8
9 Statistics Math Chemistry
10 Highestscore 93.33333333 90.66666667
11 Lowestscore  80.66666667 60.33333333
12 |Average I 87.66666667! 74.66666667 -
13
14
15
16
17
18
19
20
21
22
23 =
24 .
4 » M| 2011 2012 2013 %] [« M » 1]
Reagy | 73 | EoDm 00—




X9~ ¥ TestSheet.xlsm - Microsoft Excel
m Home Insert Page Layout Formulas Data Review View Add-Ins VBA BumbleBee Expector & @ o P 3
Find applicable rewrites Apply in Range Initialize
Rewrites possible v | Applyin Sheet
Preview Apply Everywhere
Basic Options
Al v Fe | [c] v
| A B D : G L B
1 |ic] !ROUND([C],O) 5 ROUND r
2 [c]/ld] IF([d]<>0,[c]/[d],"cannot divide by 0") 4 Add guard
3 IF([c]<[d],[c].[d]) MIN([c],[d]) 3 IFto MIN
4 1F([c]>[d],[c],[d]) MAX([c],[d]) 3 IF to MAX
5 SUM({r})/COUNT({r}) AVERAGE({r}) 2 SUM and COUNT to AVERAGE
6
7
8
9
10
11
12 =
13
14
15
The transformations are entirely
(]
programmable, with a small language
22
23 |
24
25 i
M 4« » M| 2011 2012 2013 | Transformations / ¥J KN » 1]
Ready | 2 | ||E8|[0O & 100% (=) (+)




P A |= TestSheet.xlsm - Microsoft Excel

m Home Insert Page Layout Formulas Data Review View Add-Ins VBA Load Test BumbleBee Expector & @ o e R
Find applicable rewrites Apply in Range Initialize
Rewrites possible v | Applyin Sheet
Preview Apply Everywhere
Basic Options
Al v Je | [c] v
A B C D E F G H =~
1 |[c] .ROUND([C],O) 5 ROUND [ ]
2 [c]/[d] IF([d]<>0,[c]/[d],"cannot divide by 0") 4 Add guard
3 IF([c]<[d],[c],[d]) MIN([c],[d]) 3 IFto MIN
4 IF([c]=[d],[c],[d]) MAX([c],[d]) 3 IF to MAX
5 SUM({r})/COUNT({r}) AVERAGE({r}) 2 SUM and COUNT to AVERAGE
6
7
8
9
10
11
12 =
13
14
15
Available from my website:
°
[
felienne.com/bumblebee
22 |
23 L]
24
25 v
M 4 » ¥ 2011 2012 2013 | Transformations ~ ¥J 4] il | » 1]
Ready | 3 | | |3 @ 100% (=) . (+)




REFACTORING

IMPROVING THE DESIGN

OF EXISTING CODE

And of course, if you say refactoring,

you say ...







assetmanagement.xlsx - Excel ? H - O X

HOME INSERT PAGE LAYOUT FORMULAS DATA VIEW DEVELOPER Expector Felienne Hermans ~ H

- = 'E]Conditional Formatting ~ E"Insert - 2 QY'
$ -~ % » [fFormatasTable~ £x Delete ~ [¢]~ %~

& 3= - iz
€<= = 9 oo ﬁ;‘ice" Styles ~ B Format~ & ~

Clipboard Alignment «  Number Styles Cells Editing

D10 : Je ' =IF(SUM(D4:D8)<>100%,"ERROR","100%")

A B C | D | E

Name of Proiram: Asset Manaiement of Federalli-0wned Real Proiei

Questions Weighting Weighted Score
Is the program purpose clear? Y Yes 20% 02
Does the program address a specific interest, problem or Yes 20% 0.2
need?
Is the program designed to have a significant impact in Y No 20% 0.0

addressing the interest, problem or need?

Is the program designed to make a unique contribution in"  No
addressing the interest, problem or need (i.e., not

needlessly redundant of any other Federal, state, local or

private efforts)?

Is the program optimally designed to address the
interest, problem or need?

Questionnaire




assetmanagement.xlsx - Excel ? H - O X

HOME INSERT PAGE LAYOUT FORMULAS DATA VIEW DEVELOPER Expector Felienne Hermans ~ n
- = !E] Conditional Formatting ~ gm Insert ~ >~ '}Y v
$ ~ % » [/FormatasTable~ £X Delete ~ - %
— 33— v 141
== <9 8 (5% Cell Styles ~ & Format~ & ~
Clipboard Alignment Number Styles Cells Editing

D10 s fr =IF(SUM(D4:D8)<>100%,"ERROR","100%")

A B C D E

Name of Proiram: Asset Manaiement of Federalli-Owned Real Proiei

Questions Ans. Weighting Weighted Score
Is the program purpose clear? Y Yes 20% 0.2
Does the program address a specific interest, problem or Yes 20% 0.2
need?
Is the program designed to have a significant impact in Y No 20% 0.0

addressing the interest, problem or need?

Is the program designed to make a unique contribution in" No
addressing the interest, problem or need (i.e., not

needlessly redundant of any other Federal, state, local or

private efforts)?

These test formulas can be exploﬂed

IS the prograimi opumally designed (0 address (e Y Yes 20%
interest, problem or need?

Questionnaire




assetmanagement.xlsx - Excel ? H - O X

HOME INSERT PAGE LAYOUT FORMULAS DATA VIEW DEVELOPER Expector Felienne Hermans ~ H

- = 'E]Conditional Formatting ~ E"Insert - 2 QY'
$ -~ % » [fFormatasTable~ £x Delete ~ [¢]~ %~

& 3= - iz
€<= = 9 oo ﬁ;‘ice" Styles ~ B Format~ & ~

Clipboard Alignment «  Number Styles Cells Editing

D10 : Je ' =IF(SUM(D4:D8)<>100%,"ERROR","100%")

A B C | D | E

Name of Proiram: Asset Manaiement of Federalli-0wned Real Proiei

Questions Weighting Weighted Score
Is the program purpose clear? Y Yes 20% 02
Does the program address a specific interest, problem or Yes 20% 0.2
need?
Is the program designed to have a significant impact in Y No 20% 0.0

addressing the interest, problem or need?

Is the program designed to make a unique contribution in"  No
addressing the interest, problem or need (i.e., not

needlessly redundant of any other Federal, state, local or

private efforts)?

Is the program optimally designed to address the
interest, problem or need?

Questionnaire




assetmanagement.xlsx - Excel ? H - O X

HOME INSERT PAGE LAYOUT FORMULAS DATA VIEW DEVELOPER Expector Felienne Hermans ~ H

Find existing tests in this spreadsheet Show me what is tested Iwant to test a complex formula
Run all tests Show me what is not tested I want to test a formula with a big value
Color tests (green = passing, red = failing) How well is this spreadsheet tested? [ want to test a formula with many precedents

Find and run tests Understand quality of tests Add new tests

Je | =IF(SUM(D4:D8)<>100%,"ERROR","100%")

B c | D | E

Name of Proiram: Asset Manaiement of Federalli-0wned Real Proiei

Questions Weighting Weighted Score
Is the program purpose clear? Y Yes 20% 02
Does the program address a specific interest, problem or Yes 20% 0.2
need?
Is the program designed to have a significant impact in Y No 20% 0.0

addressing the interest, problem or need?

Is the program designed to make a unique contribution in"  No
addressing the interest, problem or need (i.e., not

needlessly redundant of any other Federal, state, local or

private efforts)?

Is the program optimally designed to address the
interest, problem or need?

Questionnaire




assetmanagement.xlsx - Excel ? H - O X

HOME INSERT PAGE LAYOUT FORMULAS DATA VIEW DEVELOPER Expector Felienne Hermans ~ H

Show me what is tested Iwant to test a complex formula
Show me what is not tested I want to test a formula with a big value
Color tests (green = passing, red = failing) How well is this spreadsheet tested? [ want to test a formula with many precedents

Find and run tests Understand quality of tests Add new tests

Je | =IF(SUM(D4:D8)<>100%,"ERROR","100%")

B c | D | E

Name of Proiram: Asset Manaiement of Federalli-0wned Real Proiei

Questions Weighting Weighted Score
Is the program purpose clear? Y Yes 20% 02
Does the program address a specific interest, problem or Yes 20% 0.2
need?
Is the program designed to have a significant impact in Y No 20% 0.0

addressing the interest, problem or need?

Is the program designed to make a unique contribution in"  No
addressing the interest, problem or need (i.e., not

needlessly redundant of any other Federal, state, local or

private efforts)?

Is the program optimally designed to address the
interest, problem or need?

Questionnaire




E (')' C) S assetmanagement.xlsx - Excel

HOME INSERT PAGE LAYOUT FORMULAS DATA VIEW DEVELOPER Expector Felienne Hermans ~ H

Find existing tests in this spreadsheet Show me what is tested Iwant to test a complex formula

Run all tests Show me what is not tested I want to test a formula with a big value

Color tests (green = passing, red = failing) How well is this spreadsheet tested? [ want to test a formula with many precedents

Understand quality of tests Add new tests

Je | =IF(SUM(D4:D8)<>100%,"ERROR","100%")

B c | D | E

Name of Proiram: Asset Manaiement of Federalli-0wned Real Proiei

Questions Ans. Weighting Weighted Score
Y Yes 20% 0.2

Find and run tests

Is the program purpose clear?

Does the program address a specific interest, problem or  Yes 0.2

need?
- — - - — 0.0

Is the program optimally designed to address the
interest, problem or need?

Questionnaire




E (') v C_) v assetmanagement.xlsx - Excel
HOME INSERT PAGE LAYOUT FORMULAS DATA VIEW DEVELOPER Expector

Felienne Hermans ~ H

Find existing tests in this spreadsheet Show me what is tested Iwant to test a complex formula

Run all tests Show me what is not tested I want to test a formula with a big value

Color tests (green = passing, red = failing) How well is this spreadsheet tested? [ want to test a formula with many precedents

Understand quality of tests Add new tests

Je | =IF(SUM(D4:D8)<>100%,"ERROR","100%")

B C | D | E

Name of Proiram: Asset Manaiement of Federalli-0wned Real Proiei

Weighted Score
02
02

Find and run tests

Tests passed: (1/1)
=NOT(SUM(Questionnaire!D4:D8) <> 100%) 00

Tests failed: (0/1)

private efforts)?

Is the program optimally designed to address the
interest, problem or need?

Questionnaire Expector-Tests ‘

EH W -—p+—+ 80%




E S 2 = assetmanagement.xlsx - Excel
HOME INSERT PAGE LAYOUT FORMULAS DATA VIEW DEVELOPER Expector Felienne Hermans ~ H

Find existing tests in this spreadsheet Show me what is tested Iwant to test a complex formula

Run all tests Show me what is not tested I want to test a formula with a big value

Color tests (green = passing, red = failing) How well is this spreadsheet tested? [ want to test a formula with many precedents
Find and run tests Understand quality of tests Add new tests

Je | =IF(SUM(D4:D8)<>100%,"ERROR","100%")

B C | D | E

Name of Proiram: Asset Manaiement of Federalli-0wned Real Proiei

: Weighted Score
Is the program purpa 02
Does the program 0.2

need? Tests passed: (1/1)
Is the program desia =SUM(Questionnaire!D4:D8) = 100% 00

addressing the intere{l| Tests failed: (0/1)

Is the program desig
addressing the intere
needlessly redunda
private efforts)?

Is the program optimally designed to address the
interest, problem or need?

Questionnaire Expector-Tests ‘

EH W -—p+—+ 80%



assetmanagement.xlsx - Excel ? H - O X

HOME INSERT PAGE LAYOUT FORMULAS DATA VIEW DEVELOPER Expector Felienne Hermans ~ H

Find existing tests in this spreadsheet Show me what is tested Iwant to test a complex formula
Run all tests Show me what is not tested I want to test a formula with a big value
Color tests (green = passing, red = failing) How well is this spreadsheet tested? [ want to test a formula with many precedents

Find and run tests Understand quality of tests Add new tests

Je | =IF(SUM(D4:D8)<>100%,"ERROR","100%")

B c | D | E

Name of Proiram: Asset Manaiement of Federalli-0wned Real Proiei

Questions Weighting Weighted Score
Is the program purpose clear? Y Yes 20% 02
Does the program address a specific interest, problem or Yes 20% 0.2
need?
Is the program designed to have a significant impact in Y No 20% 0.0

addressing the interest, problem or need?

Is the program designed to make a unique contribution in"  No
addressing the interest, problem or need (i.e., not

needlessly redundant of any other Federal, state, local or

private efforts)?

Is the program optimally designed to address the
interest, problem or need?

Questionnaire Expector-Tests ‘




H © - = assetmanagement.xlsx - Excel ? H - O X
HOME INSERT PAGE LAYOUT FORMULAS DATA VIEW DEVELOPER Expector Felienne Hermans ~ H

Find existing tests in this spreadsheet Show me what is tested Iwant to test a complex formula

Run all tests Show me what is not tested I want to test a formula with a big value
Color tests (green = passing, red = failing) How well is this spreadsheet tested? [ want to test a formula with many precedents
Find and run tests Understand quality of tests Add new tests

SUM - @ X « Jf =IF(SUM(D4:D8)<>100%,"ERROR","100%")

A B C | D | E

Name of Proiram: Asset Manaiement of Federalli-0wned Real Proiei

Questions Weighting Weighted Score
Is the program purpose clear? Y Yes 20% 02
Does the program address a specific interest, problem or Yes 20% 0.2
need?
Is the program designed to have a significant impact in Y No 20% 0.0

addressing the interest, problem or need?

Is the program designed to make a unique contribution in"  No
addressing the interest, problem or need (i.e., not

needlessly redundant of any other Federal, state, local or

private efforts)?

Is the program optimally designed to address the
interest, problem or need?

Questionnaire Expector-Tests ‘ )




H - @ = assetmanagement.xlsx - Excel ? H - O X
HOME INSERT PAGE LAYOUT FORMULAS DATA VIEW DEVELOPER Expector Felienne Hermans ~ H

Find existing tests in this spreadsheet Show me what is tested Iwant to test a complex formula
Run all tests Show me what is not tested I want to test a formula with a big value
Color tests (green = passing, red = failing) How well is this spreadsheet tested? [ want to test a formula with many precedents

Find and run tests Understand quality of tests Add new tests

Je | =IF(SUM(D4:D8)<>100%,"ERROR","100%")

B C ‘ D ‘ E

Name of Proiram: Asset Manaiement of Federalli-0wned Real Proiei

Questions Ans. Weighting Weighted Score
Is the program purpose clear? Y Yes 20% 02
Does the program address a specific interest, problem or Yes 20% 0.2
need?
Is the program designed to have a significant impact in Y No 20% 0.0

addressing the interest, problem or need?

Is the program designed to make a unique contribution in. No
addressing the interest, problem or need (i.e., not

needlessly redundant of any other Federal, state, local or

private efforts)?

Is the program optimally designed to address the
interest, problem or need?

Questionnaire Expector-Tests ‘




H - @ = assetmanagement.xlsx - Excel ? H - O X
HOME INSERT PAGE LAYOUT FORMULAS DATA VIEW DEVELOPER Expector Felienne Hermans ~ H

Find existing tests in this spreadsheet Show me what is tested Iwant to test a complex formula
Run all tests Show me what is not tested Iwantto a tormula with a big value

Color tests (green = passing, red = failing) How well is this spreadsheet tested? [ want to test a formula with many precedents

Find and run tests Understand quality of tests Add new tests

Je | =IF(SUM(D4:D8)<>100%,"ERROR","100%")

B C ‘ D ‘ E

Name of Proiram: Asset Manaiement of Federalli-0wned Real Proiei

Questions Ans. Weighting Weighted Score
Is the program purpose clear? Y Yes 20% 02
Does the program address a specific interest, problem or Yes 20% 0.2
need?
Is the program designed to have a significant impact in Y No 20% 0.0

addressing the interest, problem or need?

Is the program designed to make a unique contribution in. No
addressing the interest, problem or need (i.e., not

needlessly redundant of any other Federal, state, local or

private efforts)?

Is the program optimally designed to address the
interest, problem or need?

Questionnaire Expector-Tests ‘




E -2 v assetmanagement.xlsx - Excel
HOME INSERT PAGE LAYOUT FORMULAS DATA VIEW DEVELOPER Expector Felienne Hermans ~ H

Find existing tests in this spreadsheet Show me what is tested Iwant to test a complex formula

Run all tests Show me what is not tested I want to test a formula with a big value

Color tests (green = passing, red = failing) How well is this spreadsheet tested? [ want to test a formula with many precedents
Find and run tests Understand quality of tests Add new tests

E4 : fr =IF(C4="yes",(1*D4),|F(C4="n0",(0*D4),""))

A B C D | E | F

Name of Proiram: Asset Manaiement of Federalli-0wned Real Proiei

Weighted Score

o=l Add new tests e | — S| 8;

You could a a test for the cell on ‘Questionnaire’!E4: =IF(C4="yes",(1°D4).IF(C4="no",(0°D4),™)) , 0.0

| Yes.maketests | | No,thanks |

needlessly redundant of any other Federal, state, local or
private efforts)?

Is the program optimally designed to address the
interest, problem or need?

Questionnaire Expector-Tests ‘




E -2 v assetmanagement.xlsx - Excel
HOME INSERT PAGE LAYOUT FORMULAS DATA VIEW DEVELOPER Expector Felienne Hermans ~ H

Find existing tests in this spreadsheet Show me what is tested Iwant to test a complex formula

Run all tests Show me what is not tested I want to test a formula with a big value

Color tests (green = passing, red = failing) How well is this spreadsheet tested? [ want to test a formula with many precedents
Find and run tests Understand quality of tests Add new tests

E4 s fi | =IF(C4="yes",(1*DA),IF(C4="no",(0*D4),""))

A B c D l 3 | F

Name of Proiram: Asset Manaiement of Federalli-Owned Real Proiei

Juestiont 211k vell I_I' we mmm

o=l Add new tests E% | 8;

You could a a test for the cell on '‘Questionnaire’!E4: =IF(C4="yes",(1°D4).IF(C4="no",(0°D4),™)) ‘ ‘ 00

| Yes.maketests | | No,thanks |

This cell should be a number
Value should be above

Value should be below 1|




E (') A C) = assetmanagement.xlsx - Excel
HOME INSERT PAGE LAYOUT FORMULAS DATA VIEW DEVELOPER Expector

Felienne Hermans ~ H

Find existing tests in this spreadsheet Show me what is tested Iwant to test a complex formula

Run all tests Show me what is not tested I want to test a formula with a big value

Color tests (green = passing, red = failing) How well is this spreadsheet tested? [ want to test a formula with many precedents

Understand quality of tests Add new tests

fr =|F(C4="ye5",(1*D4),|F(C4="nO",(O*D4),""))

B c D | E 1

Find and run tests

F

A

Name of Proiram: Asset Manaiement of Federalli-Owned Real Proiei

Weighted Score
0.2
0.2

0.0

Value should be above

Value should be below 1




E (') A C) = assetmanagement.xlsx - Excel
HOME INSERT PAGE LAYOUT FORMULAS DATA VIEW DEVELOPER Expector

Find existing tests in this spreadsheet Show me what is tested Iwant to test a complex formula

Run all tests Show me what is not tested I want to test a formula with a big value

Color tests (green = passing, red = failing) How well is this spreadsheet tested? [ want to test a formula with many precedents
Find and run tests Understand quality of tests Add new tests

fe ' =IF(SUM(D4:D8)<>100%,"ERROR","100%")

B C D

Felienne Hermans ~ H

Tests passed: (3/3)
=NOT(SUM(Questionnaire!D4:D8) <> 100%)
=Questionnaire!lEd > 0

=Questionnaire!Ed < 1

Tests failed: (0/3)
addressing the int

needlessly redunc
private efforts)?

Is the program optimally designed to address the
interest, problem or need?

Questionnaire Expector-Tests ‘ )




Available from my website:
felienne.com/expector
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So if spreadsheets are code, can we
apply software engineering methods?













s More info?
' - www.perfectxl.com

- www.felienne.com
 www.spreadsheetiab.org

Want to connect?
+ @felienne / mail@felienne.com
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Remember to

rate this session
Thank you!
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—1) Used ': 2) Formulas 3) They sY er

000
10 Formus oo FCE
) 812 - Je | =AVERAGE(F3:F7) K Cove 2| mr(ces"yes"(1°06)
0 c C € G " 7
Math Chemist| : Fedorally Ownod Real?
Studentid  Homework  Classwork  Exam TestsTaken Total Homework Classwork £x Assot Management oLES

a150 s 7 2 57 1

s818 9 8 3 8 % n
¢ 8043 ) 6 2 n
{ ms 86 9% 9% 3 93.33333333 ” »

kip the . 8382 6 7 @ 3 80.66666667 7% n 4
if (tableName ==

rovtash. Tost o Statistics  Math Chemistry
93.3333333390.66666667
80.66666667 60.33333333

87.66666667] 7466666667

So if spreadshééfs are <‘:ode, can we
apply software engineering methods?

rowtash. Append(“binary|*)
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5 fr | =IF(Max!O) Math
A B C D E Studentid  Homewor k Classwork  Exam Tests] orogettl \
a150 s 7 sy Owned Real PP
< <

agement of Fedet

: r No)
o s i O

. A s : )
s s “ ' L

00
20%
00
20%

02

0%
.

0%

100%

So if spread;f.hee . . - i
apply software ¢




