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Abstract This paper proposes a method for counting function point using goal and scenario based
requirements. Funciton Point is a software sizing method and widely used as a basis to estimate
software development cost. Requirements elicitation and analysis should be performed before function
point analysis but function point analysis method doesn't deal with requirements elicitation and
analysis. For that reason, Function point extraction method from existing requirements method is
needed and if the requirements method has advantage for traceability and elicitation, it is suitable for
managing cost. Goal and scenario method is widely used as requirements elicitation and analysis. It
has also good traceability, Therefore, this paper discusses a method for extracting function point from
requirements text gathered using the goal and scenario based requirements elicitation technique. The
proposed method aims to establish and maintain traceability between function point and requirements
text. Text based function point extraction guidance rules have been developed. The proposed
methodology has been applied to Order Processing System development.
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Send, display, add, dispatch, forward, direct, convey, remit,
input, request, modify, fill, output, enter

Receive, get, accept, be given, pick up, collect, obtain,
acquire, take, validate, check
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tem)direction

Ao el & WO R DF 12 ‘Order Processing
System’¢} ©t& E#He AUejQe] AH&LIE ‘Order
Management Application’@lA4<= ‘order’, ‘user’, ‘invoice’,
dojel 7ol &=
Management Application’ sl A=
‘order’ 2] dolgl 7]50] Aldgt]

‘inventory’ ¢} ‘Warehouse

inventory, ‘user,

Data Function Extraction Guiding Rule 2(DF 2)
gl DF lolA «¥8 ILF %= EF $FRE AlY

oo A FAY slolelrt BFE SHAY o
ZgAoldd FAEE AdE Hojg 7% &3
it olZ@AolMe] ILF olth ¥tz AAE dlole
7} 9B olZ A o) el M FAHH EIFo]th

Aepatgk dolelrt o3 2o Yeid d-¥E =2
E 285 AEso} o =3 deleyt fAEHE ofF
A o)A 3 ARE ‘subject’s} ‘direction’s] ST

oA 2 7TAA ER(G2.2)9 ‘inventory’ & AAG
deletse Aeleo] Stk ‘direction’®} ‘subject el A
g8 ¢ Uxo] o}F 2T ‘warechouse manage-
ment application’ WellA FAFHEZE s)F JZeA ]
o] ILF o|t}. ¥+ DF 19 oAleA 29} 394 =&
H ‘invoice id'9} ‘invoice contents’s JF o]E] A 0]
A9 ‘accounting system oA FRHE2Z EIFo|t}

G2.2 * WMA = Warehouse Management Application
(Check),,, (inventory), ... (from WMA) oo
SC2.20roocmammmmin ey eeiooceeioecieoo

1
..... 3
Sc2.2-¥ (warehouse manager),,, (eater),,, (Inventory id), e (to WMA) .,

Sc2.2-) (warehouse manager),,, (edter),,,, (inventory namesww {to WMA) ociion

Sc2.2-X (WMA),,, (send)verb (inverkory level)target (3o WMA) ;ocion

All refined data is maintained in 'WMA' ——)> ILF
a3 7 ILF 7% A4

A A et e WO E DF 28 tE 2 % A
)] #4388 ‘Order Management Applicatoin’
oA ‘order's ILFE EF I ‘user, ‘invoice,, ‘inven—
tory® EIFE #3F3th. ‘Warehouse Management
Application’ IME  ‘inventory'e ILFE ®HFHZ
‘user’, ‘order’ & EIFE ¥&F¥u-

Data Function Extraction Guiding Rule 3(DF 3)

Aol ILF & EIF 2 249 do)e}r]lse] RETS}
DETE 3% dHeolerise AR deolgahy 23
4 9tk ILF =& EIFe AlJE|edd FAE veles
7B et FAE dolgt 242 DETelz &l
ARRALNAl gv] e 2FSE Fo|d 2 IFS RET
o, RETCRET Count)9} DETC(DET Count)e
RETY DETY g ouidn ol IFPUGYH
RET/DET Complexity matrix [10]e] ti§lsle B3
g 45 & Ak

Aefarg wiEdelele SR ot s Hlo]
BE Xgde EE (G, So)& nElsfof g}

g4 2@ 8 wWEW ‘orders GL1F G129
‘Target’ol F52EZ 3Ith ‘orderd] FAE uiolel=
customer point of contact, customer name %< 107}
A ABI}L QI ©]= customer information®} order



662 AR =ER ATES
item informationd % 282z EY £ gt} md
DF 29l 931X Invoice id, invoice contents®] He]E}
£ invoice information®E 1§35 X2 $ EIFE
A ol v|wtez A¥d ILFS EIFY 7|
RET$} DETE A4t 4= Slok

G1.2

G1.qp
(Add),orp, (Order) , e (to order management apolicatoin)dmimJ

SC117

I R

Order RETC=2 DETC=10 Complexity =low

7S

Customer information Order itetsJnformation
6.itemn names

7.item id \-

8.Amount which is purchased
9.shipping date
10.Payment method

1.customer point of contact
2.customer name

3.customer billing address
4.customer office phone number
5.mobile phone number

RET/DET Compiexity matrix for data functions in IFPUG CPM

1~19 DET | 20~50 DET | 51~ DET

1 RET Low Low Average
2~5 RET Low Average High
6~ RET Average High High

ag 8 Holg 7%e Bis AX

Ao e} e WHoE DF 3& EE EX ¢ A
gl oo AL&&H ‘Order Processing System’'s] o]t
s BRAEE 2R 4 Jon 1 Ade ¥ 29 2ok

E 2 dHolgl 7l =% A%

Order Management Application

Data F. [Function name| RET DET CPX.
ILF Order 2 10 low
User 1 2 low
EIF Invoice 1 2 low
inventory 1 6 low

Warehouse Management Application

Tran.F. [|Function name; RET DET CPX.
ILF Inventory 1 6 low
EF User 1 2 low

order 2 10 low

4.4 EBYM J|5 MY 9 SZT 2

deolgt 715 &% $9% §J EddM Vv =&
##¢l TF 1, TF 2, TF 3, TF 4, TF 5, TF 6% &
g3ted EQAM 75 =239 TF 12 Ed44

2 %8 A B A A8 ZQ068)

7% Adel o8] WE3, TF 2, TF 3, TF 45 24
g EWRFYMH 7)€ El EO, EQE EFste Ad o8
29 TF 5 TF 62 EAZA 759 BAEE low,
medium, highZ ZAAske Aol el Ttk 2k 730
g A9} Al oldle} gt

Transaction Function Extraction Guiding Rule 1
(TF 1)

Fof Z3el ‘verb + target + (direction)'©] EI, EOQ,
EQ¥FXolt} ‘Direction'® A 71538t} Tef 'Verb+
Target+Direction' & #Z3L ‘Way'7} ©H& Goalo] o™
o)E2 3h}e] ERAHo = 2Agr] '

oA olle] AANA 13 2E orderE YHIE &
248 E¥#3}= Interaction Goal®lth. ¥ Goald Waydt
tlzeg dhte] EWAH A order to order manage-
ment application’ &2 2@t}

1. (Add)ve (order)urges (to Order Management
Application)dgirection
2. (Addlven, (orderwger (to Order Management

Application)direction (through backorder)way

A M} 2L WPog TF 14 & ZEY Ay
gleo] 283 ‘Order Management Application’ o) A]
£ ‘add order’, ‘modify order’, ‘check authority’ €]
EWNA 7l%o] A¥ExT ‘Warehouse Management
Application’dl|4+= ‘fill order’, ‘Restock order’, ‘check
inventory’, ‘check authority’ ¢ E#A4 7)5o] A4
Het

Transaction Function Extraction Guiding Rule 2
(TF 2)

o EdqPdez  A¥d ExY JleFEHIT
<(User or External Application)sw + (Data sending
type verblyers + (Target data)rarge + (Measured
Application)dgirecion> 1AWV <(Measured Application)sus
+ (Data receiving type verblwes + (Target data)
Targee + (User or External Application)direction> ©1 8
Elo|t}

HepAgE ER S ‘Subject's T BEE FET A
2] .9 ‘subject & 7H33Th

o4 o}zl S AA ‘subject’7} user ©]iL ‘direction’
& YA olEF Aol Holt). ‘Verb'e data sending
type verb® FR8E¥E order HloJElE AW oF
Aol Aol Frlste AolEZ Elojth

(Order manager)sw (add)ves (order)arge. (to order

Management Application)direction
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Transaction Function Extraction Guiding Rule 3
(TF 3)

Zeol ERAROE 77
7} <(User or External Application)sy +

o2 AdE X9 Jle¥H
(Data
receiving type verblem + (Target data)raget
(Measured Application)direcion> XV AY  <(Measured
Application)swy + (Data sending type verblyers +
(Target data)tage + (User or External Applica~
tion)girection>©1'8 EO & EQ olth

of AL ol AAA ‘subject’7} user ©]i ‘direction’
2 EHUY olEeAo Mol dAe Veb'®s data
receiving type verbZ F8 9%+ inventory infor-
mationS A4 Po} e Ao|mE EQ T E04

F Rt}
(Warehouse manager)ss (check)vew, (inventory
information)argee  (from  warehouse management

application)direction

Transaction Function Extraction Guiding Rule 4
(TF 4)
Fel El, EO F& F 37 7150 £&A4, 34 dl
°lE} dlelet 7159 A/ A, Al2=d T 8F
S EFE A5 EO oz 2¥8A gL F$= EQ olth
oA ote) A= TF 3& F3lA4 EO E:& EQ9
TRz AEgc) o] EdAMe £ 9= inventory
informationg H% Wwol 23z Ao 834 w9

Aujole}, Holet 7159 A4/58/4A, Al=d 3

AS TSI UA ¥k IHEE EQolth
(check)verb
information)wrger (from order management applica-

(Warehouse manager)sus (inventory
tion direction

dA et o] TF 2, TF3, TF4 & & Zx9
Auel e HEEE TF 18 B3 <88 a4 7)
52 EI EO, EQEFE+ Utk ‘Order Manage-
ment Applicatoin’slA] ‘order’= ILFE EF5 1. ‘user,
25"k Warehouse
Management Application’?lA} ‘inventory'® ILFZ %

‘order € EIFZ 259tk

‘invoice’, ‘inventory'= EIFZ

FH 3 ‘user,

Transaction Function Extraction Guiding Rule 5
(TF 5)

Fol EdYHoz J|we BR= ZFL AP
DETC(DET Count)E Alvte]2.9] ‘target’oi—‘?-lﬂ =
ZHo] oie] 84Fe] Folvth (4Ed AR &
&pEkr] A7 Avie 9] ‘target’ol %ZHKP-\: HHE5 =]
FE AA doler ) + 1(de, &5, g AAA) +
171 71% %) + 1(EO, EQE 93 A4 =& d=)

Ao SR Aol e SAEAY, o4
Al=E AAE @A b= dlelels DETZ 233A &
=tk d#/E/9E AXE 12 2330 7% 7
T WHEE B WEE 142 F330

gA ¥ 9 EIZ 4¥H™ ‘add order o W3
DETC &4 oAlelth ‘Add order'd] Alutaleole
‘order’s} TAF ©lolel 107}, ‘Invoice’st THE Ho)

EIF
|__Add Order (E) | Invoice .
G1.1 _ G1.1' should also be considered D FTR/DET complexity matrix for EO & EQ
l (Add),,,, (Ordef)@e‘ (to order processing systeMyiection ‘ contents } oo~ ETC 1~5 6~19 20~
— 1
[ SC1.1 T 0~1 Low Low Average
B b lisie g emimter) L (customer point of contact) (te OPS), . "
Bl inventory e T (customer name),,., (to Oprder plocessin 23 Low | Average | High
litem name/id nter),, {customer biliing address) ot (l,d OPS)yid 4~ Average | High High
...... . - >
FTR/DET gomplexity matrix for El
Inventory level (amount) ena) ] (itom id) 0 (10 OPF )?’ecum plexity
Restockif oo eceu =y (inventory level) ). (10 OPS) . .cion — ETC 1~4 5~15 16~
Warehou} ‘tem id (re
/ inventory level is‘“‘; . W 1,810 OPS)racion 0~1 Low Low | Average
contents CRIVElY,, (invoice id) ,ge (to (JPS),, pestes
I (Ivece:v Dvern (!nvoloe contents) gt (10 OPS)yyec 2 Low Average High
" 3~ Average High High
WF  onder : If a data Is not refined data of
Customer Information Order tom information | *@dd order’, the data is not counted
Sustormer point of contact fom namos DET = 14 (10 order + 2 invaice + 2 Inventory)
customer billing address Amount which Is purchased +1(confirm/error/complete message)
customer office phone number | shipping date =
mablle phone number Payment method +1 {starting method} = 16

FTR = 3 (relate with 1 data function)
Related with 1 ILF and 2 EIF Complexity = high

I¥ 9 Ed4A 75 2RE 23



664 ARG =EA: AXEY

gt 270, ‘Inventory’st #EE dHolgl 27171 X3
At o7 g/ /8 AA R JFEHE o)
o] 162 FA7ch

Transaction Function Extraction Guiding Rule 6
(TF 6)

Fop ERYA J1%e EZE ARE 9% FTRC
(FTR Count)e ¥¥H® ILF %&£ EIFY £xot}h o
ddRe ERAM 7)5d dHolgt 759
DET &xjod®2 A3

Fhshe

o] 2 £& A 3B A A8 EQ068)

‘Order Processing System'®] ®¥I1ZA 7|5dHF 42
e X 49 2tk & 71589 EF=e 19 8% 19
9ol e BRAE #HF Fd o3 ZAHULH HF
UFPE X 59 93 AA3HAh

@}2}4, ‘Order Management Application's 37 UFP,
‘Warehouse Management Application® 30 UFP7} 4t
A=RQe™ ‘Order Processing System's= 67 UFPZ
AR A

E 4 Order Processing System®] °1Z23 7|53

a”}i, —1% Qoﬂ/l-] ‘add order' = ILF?_] ‘Order’, EIF Order Management Application
¢l ‘Invoice, ‘Inventory’$} TAFEZ F 37]9] djo i
ry’¢F BE Z 3719 dlojet Data F. Function RET pet | cox. | urp
7153 #d=Ho] FTRL 3o)t}. name /FTR
=344 715 FRTCH DETCE I4¥ ¥ IFPUG ILF | Order 2 |10 4 low | 7
- . 8} 1 2 1 5
A4 AFsHe FTR/DET matrix(19 8) (1018 F3) > -
2aTE 258 & g EIF Invoice 1 2 low 5
l = a . inventory 1 6 low 5
dAexe} ke wido=z TF 5 @ TF 62 28 £X . Add order 3 16 high 5
2 Ao HE3H ‘Order Processing System’'2] Modify order 3 16 | high 6
ERNHR 7% Edcs A4 4 ov o AFJ: EQ | Check authority] 1 3 low 3
¥ 33 poh Subtotal 37
Warehouse Management Application
B Function RET
¥ 3 EIYH 7% £ 23 Tran.F. name JETR DET | CPX. | UFP
Order Management Application ILF Inventory 1 6 low 7
Data F.| Function name FTR DET CPX. EIF User 1 2 low 5
E Add order 3 16 high order 2 10 low 5
. Modify order 3 16 high EI Fill order 1 12 low 3
EQ Check authority 1 3 low Restock order 1 8 low 3
Warehouse Management Application £Q Check inventory 2 9 Javerage| 4
TranF.| Function name FTR DET CPX. Check authority| 1 3 low 3
El Fill order 1 12 low Subtotal 30
Restock order 1 8 low Total UFP 67
5O Check inventory 2 9 average
C i N
heck authority 1 3 low 5 235/mMzR 585 W8 ¥
CPX. .
4.5 0|=H J|ISEHS ALt Func Low Average High
Zt ojEg Aol W2 El EO, EQ, ILF, EIFE 4d¥ El & EQ 3 4 6
31 BREE AAIRed, ¥ 5949 2] IFPUG EO 4 5 6
AN AFse W BE olgse mzEF JITHSF ILE 7 10 15
EIF 5 7 10

(UFP: Unadjusted Function Point)E& & 4 3t
[10]. d& E9] ‘add order's Elelil E-&%7} ‘high’e]
g ¥ 59 93] 6 UFPE 438t} v|2g 7|5Hs
of WE A&yl EXo AT ZAAAE F3H =H
715 A 4(AFP: Adjusted Function Point)7} T3ixt}.
AT B =FdAe uRA Ne S5AANE g
I olfe vERA J15AFTL vE EdeA Hrt g
dPoz AHEHT §lon FTA EF £ FRFAR X
ZoMe vzA Y1SESF7AE AYEHr] ot

4.6 H2Rds 0|28 HIEFH

£ =EAM bk HHe EE ¥ Aude s
ATARLZRE JFHTFE EFse FA7AT OE
o AL e B =28 ZI5FHTE 71EY WE
Bdd dstd g FAo AH-E £ ot aER
Add W S a7 uwiEzte FAPNL
7Vs 8t
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87A s R dFENS BAFY] i E =
B A= ‘Order Processing System’ A9 715
23 AxE F gEd 4% =4 F Rl SEER
(http://galorath.com) Edd] YFHS wvlE&FHE 3
B3kth SEER® w|3#E9 RF w|&FA 2dz A
HE =7 F9 shtold gy ele 44 =Y F &
ojty, £ =Fdie a7AT vy dZE HY
FE o] BEFHolBE wed] T AEE HAY F
H& 9¥s ARE =&k

SEERE ol&3td vl8-2 FH37] Y&Xe 714
& ©]9]e] SEER =4 E3ld 949 & F712 d¥
sledop Fith B =FoMe ‘Knowledge Base'#ti 3t
© SEER 2dld £3t8 7158 A8ty 5714 A28
E4& A

critical MIS, Application = "Transaction Processing”,

(Platform=Business and Non-

Acquisition Method=new development, Development
Method = OOD and OOP) o] tidt AAE A5
£ =79 HY7t ohEE O7A YUz gtk

‘Order Processing System’ <9Al9} 71534 AxsS
SEER =d] 33t d& FAdes 28 10 7 119
(20218 31

H-8FA AAL A Al=d Ao 7.77 Effort
Month(Man Month)7} 28 %3 Order Management
& 4.23 Effort Month, Warehouse Management=

T
ATV 1 X order Processing Systerm
e LPRY L crison star
e Kk <~ Order Management Application
[rrR 12 <=

WBS of system
] - e
5 Z}; IR Inputs for estimation
1 B i | Software Size = 67 UFP
" g - Order manager = 37 UFP
) - Warehouse manager = 30 UFP
UFP Input screen

—<Category of KBase>
J Platform="Business and Non—critical MIS'
KBase Input screen Application ='Transaction Processing’

Acquisition Method="new development’
Development Method = ‘O0D and OOP’

a9 10 #8349 49

(SEER spacific Inputs)

Effort Month
(Man Month)

Program: OrderProsessingSystam
Estimate

Order Processing
System =7.77

Order Management
Application=4.23

Development Schedule Months 886
Development Effort Months .77
Development Effert Hours 1,181
Davelopment Base Year Cost 114,235
Defect Prediction 5

:::,:?;T sw;n;g Warehouse Management
\ B ereunosie som0 | Application=3.54

I9 11 vgFy 2%

& 665

H

354 Effort Month £288% Aoz FAHHD =
o dEF BE =dertd ge A He 2y
A9 A= $ 147008 BT =dEHUF BT =
whe Feste § 1142159 AdulE 389k
4.7 IS0 PAES] £34M M Tt
Atd Wt X 2 AVl Nt a7Alte R
HE] /15ASE JAHCE 2Eete Were S5 d

AGPRA, BN, BF B4 59 334 &

L

ird
1z
et

T R 4A 8 £ UA=E APk HWEIY £
& 87AY WA BE vgwsE BAsE Relw,
EFEAL Nge T2TAE AL Ao WFE
He Mg JPURE BHske Ao oldd 23
A FHEFE AU g @ies £38 A
£-9] vlmE ol ¥} Zr)h
¥ 6 F354 B4 g% "n
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ag ag | D29 SR adE 4348 | IeAs
— 2 2Ed) o) ALY FHL | AR
¥ S35 TAl A olgsieio}
NeRT) 2 528 BEel | leas
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Wz gy | JSETA AAHEAE A e
& Ex9 75 €39 A shelop 3
goz & % %
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WS AMEEE 87AE dAYe e VTS B
A7F EAA Bt AL Belg T4 Sl

B =M Ak ‘Order Processing System’ ¢
AE B3 o8 Asid g 2ok 1% 12% ‘Order
Processing System’ 9 EX ZdHd AAE 7@
£ 8% & A& RAFr)

W7 S ASE PPz Y3y HalMe
H S8 di& AgR 7EAS A FHEsS At

Hth dEE0] aFAEe] WA ATFE &
E 32 ‘Check authority’E AAsloF 3t o)) of
H-29ggs EMsjof v, ‘Check authority’9h
o|¢} dZ% EIFY ‘user® #o] m#stdol 3} o]
E E°] ‘Order Managemnet Application'®} ‘Inventory
Management application’®l] Zo] E3RE F &
Aol el Z+ 8 UFP ¥ % 16 UFP7} Z44gE &
+ Atk
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‘Fill order'&}=
ofd A "‘i—rﬂ EEHAEAE 2437
9‘]3}]*13 a9 129 #HAAEHE F43dH ‘Inven-
tory Management Service 28E £2HJqeS & &
slt}. =3 ‘order management service’$}: ‘inventory
management service'’7} HA A A s vlRgge
Z+ Mulx £ 2R} 37 UFPY 30 UFP & &35
D2 ‘Order management Service’7} 7 UFP & U
FF¥L Fve AL g4 Uk 4 NAE wuEse
BTG FF X} o=AHx9 vEI)HE FJeAE
a9 128 B3 ¢ Utk

5. 42 ¥ ggeT

SPAENE WL "HS BAE AT Yo 87
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£ F4 A A 2 7ARM 93 Fot
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$HReH 67 UFPE =23ttt =8, AtE e
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