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'RFXPHQWDWLRQ�IRU�'HYHORSHUV

�$V�GLVWLQJXLVKHG�IURP
GRFXPHQWDWLRQ�IRU�HQG�XVHUV�
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3XUSRVHV

� &DSWXUH��DQG�GHPRQVWUDWH��WKH�VWDWH�RI�DQ

HYROYLQJ�V\VWHP

² ´0LOHVWRQHµ�GRFXPHQWV�IRU�HDFK�VWDJH

� )UHH]H�GHFLVLRQV

² ´&RQWUDFWVµ�DPRQJ�GHYHORSHUV��DQG�EHWZHHQ

GHYHORSHUV�DQG�FOLHQWV

� 2ULHQW�GHYHORSHUV�WR�WKH�V\VWHP

² ,QFOXGLQJ�´PDLQWDLQHUVµ�DV�GHYHORSHUV�RYHU�WKH

ORQJHU�WHUP
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7\SLFDO�0LOHVWRQH�'RFXPHQWV

Requirements
Definition

Specification

Design

External*

Detailed

Preliminary**

Code
Internal

Configuration 
/ Operation

*Partly 
Requirements

**Or 
“architectural”

Comments,
Javadoc, etc.

Makefile, 
Howto, etc.
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5HTXLUHPHQWV

� 'HILQLWLRQ�YV��6SHFLILFDWLRQ

² 'HILQLWLRQ���:KDW�WKH�FOLHQW�ZDQWV�RU�QHHGV

² 6SHFLILFDWLRQ���:KDW�WKH�GHYHORSHU�SURPLVHV

� 5HTXLUHPHQWV�GHILQLWLRQ��HOLFLWDWLRQ�

² ,Q�WKH�SUREOHP�VSDFH��LQ�WKH�XVHUV�ODQJXDJH

² 6KRXOG�DYRLG�GHVLJQ

� 5HTXLUHPHQWV�VSHFLILFDWLRQ

² ,Q�WKH�VROXWLRQ�VSDFH��QHFHVVDULO\�LQYROYHV

GHVLJQ
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5HTXLUHPHQWV�3URFHVV

F eas ib ility  S tudy
R equ irem en ts

A na lys is

R equ irem en ts
D e fin ition

R equ irem en ts
S pec ifica tion

F eas ib ility
R eport

S ys tem
M ode ls

R equ irem en ts
D ocum en t

D e fin ition  o f
R equ irem en ts

S pec ifica tion  o f
R equ irem en ts

Process O rder/
D ependence

M ate ria l in to
docum ents

Document

Process
Step

L
e
g
e
n
d

L
e
g
e
n
d

Diagram from Sommerville,
pg. 67
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6\VWHP�0RGHOV��&RQWH[W

� &RQWH[W�0RGHO

² ([SORUHV�TXHVWLRQ���:KDW�LV�WKH�HQYLURQPHQW

RI�WKLV�V\VWHP

² 25��:KDW�V\VWHP�LV�WKLV�V\VWHP�D�FRPSRQHQW

RI

� 3DUWLFXODUO\�XVHIXO�IRU�LQIRUPDWLRQ

SURFHVVLQJ

² H[���KRZ�GRHV�FODVV�UHJLVWUDWLRQ�ILW�ZLWK�DOO�WKH

RWKHU�KXPDQ�DQG�DXWRPDWHG�LQIRUPDWLRQ

V\VWHPV"
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,QIRUPDWLRQ�0RGHOLQJ

� )RU�DQ\�V\VWHP�ZLWK�VWUXFWXUDOO\�ULFK�GDWD

² %XVLQHVV�V\VWHPV��EXW�DOVR�&$'�&$0��&�,��«

� 3DUW�UHTXLUHPHQWV��SDUW�GHVLJQ

² 8QGHUVWDQGLQJ�H[LVWLQJ�DQG�UHTXLUHG�LQIRUPDWLRQ

² %ULQJLQJ�RUGHU�DQG�HOHJDQFH�WR�FKDRV

� 0DQ\�DOWHUQDWLYHV

² 5HODWLRQDO��(5��FODVV�LQKHULWDQFH��«

� $OO�PRGHOV�HPSKDVL]H�VRPH�DVSHFWV�DQG�GLVFDUG

RWKHUV
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7KH�656�'RFXPHQW

� 'HVFULEHV�ERWK�UHTXLUHPHQWV�DQG

VSHFLILFDWLRQ

² 0D\EH�WRJHWKHU��PD\EH�VHSDUDWHO\

� ,QFOXGHV

² 3UREOHP�VWDWHPHQW��:K\�WKLV�V\VWHP"

² 5DWLRQDOH��IRU�VSHFLILFDWLRQ�FKRLFHV�

² /LNHOLKRRG�RI�FKDQJH

² 3UHFLVH�6SHFLILFDWLRQV��QH[W�VOLGH�
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6SHFLILFDWLRQV

� 'LVFULPLQDWH�EHWZHHQ�DFFHSWDEOH�DQG

XQDFFHSWDEOH�V\VWHPV

² 6KRXOG�VD\�MXVW�HQRXJK��VKRXOG�QRW�RYHU�VSHFLI\

� 6KRXOG�LQFOXGH��DPRQJ�RWKHU�WKLQJV�

² 1HJDWLYH�VSHFLILFDWLRQV��:KDW�PXVW�QRW�KDSSHQ

� D�N�D��VDIHW\�VSHFLILFDWLRQV

² 'HVLUDEOH�UHVSRQVHV�WR�XQGHVLUDEOH�HYHQWV

� UREXVWQHVV

² *ORVVDU\�RI�WHUPV
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1DUURZLQJ�IRU�&KHFNDELOLW\

� 2EMHFWLYH�

3DVVHQJHUV�DUH�QRW

IUXVWUDWHG�E\�ZDLWLQJ

� 6SHFLILHG�SURSHUW\�

(OHYDWRU�UHVSRQGV

ZLWKLQ����VHFRQGV�

����RI�WKH�WLPH

� ([FOXGHG�VROXWLRQ�

,QVWDOO�D�PLUURU��LQ�WKH

ZDLWLQJ�DUHD

•Example: Elevator
response

Uncheckable requirements can
often be narrowed to checkable
properties (often sufficient but
not necessary conditions)

1 2 3 4 5 6 7 8
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([WHUQDO�'HVLJQ

� 3DUWO\�UHTXLUHPHQWV��SDUWO\�GHVLJQ

² 0D\�ELQG�VRPH�SDUWV�HDUO\�DQG�VRPH�ODWH

� &DQ�EH�VSHFLILHG�LQ�XVHU�GRFXPHQWDWLRQ

² 8VHU�PDQXDOV�FDQ�EH�ZULWWHQ�EHIRUH�FRGH

� $YRLGV�UHGXQGDQW�H[WHUQDO�GHVLJQ

� $FFHOHUDWHV�GRFXPHQW�GHYHORSPHQW

� 0RYHV�UHVSRQVLELOLW\�IRU�GHWDLOHG�H[WHUQDO�GHVLJQ

GHFLVLRQV

² 3UREDEO\ PXVW EH VKDUHG DPRQJ ZULWHU� XVDELOLW\ H[SHUW �LI

DYDLODEOH�� DQG GHVLJQHUV�FRGHUV
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'HVLJQ�'RFXPHQWDWLRQ

� 2EMHFWLYHV

² 2ULHQWDWLRQ

² 6SHFLILFDWLRQ��VHUYLQJ�DV�FRQWUDFW�DQG�UHFRUG�

² 3URPSWLQJ��WKRXJKW�WRRO�

� 'R]HQV�RI�QRWDWLRQV�DQG�PHWKRGV�WR

FKRRVH�IURP

² /LNH�DQ\�RWKHU�PRGHO���(PSKDVL]H�DQG�GLVFDUG

² ,PSRUWDQW�WR�EH�ZHOO�GHILQHG��ZKHWKHU

VWDQGDUG�RU�DG�KRF
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81,;�OD\HU�DUFKLWHFWXUH

� :KDW�GRHV�WKLV�GLDJUDP�WHOO�XV�DERXW�WKH�GLYLVLRQ

RI�8QL[�LQWR�.HUQHO�	�&RPPDQGV"

Hardware

Unix Kernel

System call interface

User
Written

Applications

UNIX 
Commands 
and Libraries

from C. Schimmel, UNIX Systems for
Modern Architectures (Addison-Wesley 1994)
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,QWHUSUHWLQJ�%ORFN�'LDJUDPV

� OD\HUV�GLDJUDP�LQGLFDWHV�SHUPLWWHG�DQG�SURKLELWHG

LQWHUIDFHV�RU�GHSHQGHQFLHV��WKH�´XVHVµ�UHODWLRQ�

� EORFN�GLDJUDP�VKRZV�LQWHUIDFHV

² EXW�W\SLFDOO\�QRW�GLUHFWLRQ�RI�GHSHQGHQFH

² DQG�LV�RIWHQ�RYHU�VLPSOLILHG��ZKHUH�LV�V\PERO�WDEOH"�

A B

C

layers diagram

lexer parser

block diagram

lexemes
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%R[RORJLHV

� 7KH�´ER[RORJLHVµ�XVXDOO\�KDYH

² $ VHW RI QRWDWLRQV IRU YDULRXV VWDJHV RI GHVLJQ DQG SRLQWV RI YLHZ

�H�J�� FODVV KLHUDUFK\ YV� G\QDPLF DUFKLWHFWXUH YV� VWDWLF

DUFKLWHFWXUH�

² $ FRUUHVSRQGLQJ PHWKRGRORJ\ IRU FUHDWLQJ GHVLJQ

� $GYDQWDJH���6WDQGDUGL]DWLRQ

� &XUUHQW�GRPLQDQW�QRWDWLRQ��80/

create

push
pop

empty

stack

linked_list

A design notation 
for object-based design
circa 1985
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80/�'HSHQGHQFLHV��RI�SDFNDJHV�
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80/�&ODVV�'LDJUDP
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80/�&ROODERUDWLRQ�'LDJUDP
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%R[RORJ\�$VVHVVPHQW

� %R[RORJLHV�KDYH�EHHQ�JRRG�IRU

² 6WDQGDUGL]LQJ�FRPPXQLFDWLRQ

² 0DNLQJ�V\QWDFWLF�GLVWLQFWLRQV��H�J���DUURZ�W\SHV�

� 6RPH�SUREOHPV�DQG�OLPLWDWLRQV

² 3UHFLVLRQ�RQO\�DW�ORZ��ODQJXDJH��OHYHO

² ,QFRPSOHWH�VHPDQWLF�GHILQLWLRQ

� /RWV�RI�URRP�IRU�DPELJXLW\

� $Q�DOWHUQDWLYH��VRPHWLPHV���'RPDLQ�
VSHFLILF�QRWDWLRQV���ODQJXDJHV


