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An Auto.ated P rob l e. Repo rt i ng Syste. 

1 .  Abstract 

In the r e a l wo r l d  of  softwa re  and h a rdwa re  th e re a re bou n d  to b e  l ots of 
p rob l e ms . Wh at  i s  the best way to h a n d l e  the t ra c k i n g of  i n d i v i d u a l 
p rob l e ms , f rom i n te r n a l a s  we l l  a s  e x te rn a l sou rces? How do we  p re v e n t  
r e ported bugs  f rom ' f a l I i n g th rough  t h e  c ra c k s ' ?  

Th  i s  p a p e  r w i  I I b e  a d i s c r  i pt  i on  of  t h e  QA P rob I e m  Report  i n g  Database  
Ma n ag em e nt  Sys�em we h a v e  w r i tte n a nd  a re c u r re n t l y  u s i ng a t  Me ntor  G r a p h i cs 
Corporat i on .  I t  w i  I I d es c r i b e th e  p rocess  u s e d  i n  d e s i gn i ng a n d  i mp l em e n t i ng 
s u c h  a system  to m e et  ou r n e eds . T h e  I i f e cy c l e  of  a p rob l em r e po rt w i  I I  
a l so be  e x p l a i n e d . 

Ou r P rob l e m Report i ng System  cons i sts of  two Pasca l p rog rams that  i n te r f a c e  
t o  a n  i n te r n a l d a tabase  m a n a g e m e n t  system . O n e  p rog ram a l l ows use rs to 
repo rt , respond  to a n d  v e r i fy p rob l e ms , as we l l  as p e r form q u e r i e s on  th e  
i n fo rmat i on sto re d  i n  t h e  d a ta b as e . T h e  oth e r  p rog ram a l  l ows the  QA 
d e p a rtm e n t  to cont ro l a n d  mon i to r  p rob l em repo rts . T h e  d atabase  may a l so 
b e  a ccessed  d i re c t l y  th rough  a f r i e n d l y  i nte r f a c e . Th i s  P rob l em Report i ng 
System  h as  p ro v e n  to b e  a s i gn i f i c a n t  f a ctor i n  p rod u c i ng good q u a l i ty 
softwa re  i n  ou r o rg a n i za t i on . I t  i s  e a s i I y  ma i n ta i n e d , we l l  o rg a n i z e d  a n d  (best  of  a I I )  a u tomated . 
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2 .  Introd u c t i on to The P rob l e. Repo rt i ng Syste. 

Softwa re p rob l ems a re r e ported  by s e v e ra l d i f f e re n t  sou rces ; 
C u stom e rs ,  F i e l d  a n d  I nt e r n at i on a l O f f i ce s ,  a n d  i nte rna l l y .  Betw e e n  t h e  
t i me i t  i s  r eported  a n d  u n t  i i i t i s r eso I v e d , e a ch p rob I e m  r epo rt must  b e  
a cc essab  I e by The  C ustome r S u pport a nd  Eng i n e e  r i ng d e pa rtme n ts . Not o n  I y  
m u st  t h ey  b e  a b  I e to  s e e  I wh at i s  h a p p e n  i n g l  w i th t h e  p rob I e m  report ,  t h ey 
may a l so wa n t  to k now w h e n  i t  was  reported ,  w h at  v e rs i on of  t h e  softwa re  
w i  I I co r re ct  the  p rob l e m ,  and  wh at  c a n  b e  done  now to p re v e n t  i t .  To a ssu r e  
q u a l i ty softwa re , e a c h  p rob l e m must  b e  t r a c k e d  a n d  mon i to re d  by QA u n t i I i t  
I S  reso l v e d . 

We r u n  t h e  p rob l em report i ng system  on Apo l l o  Network  h a rdwa re  
con f i g u ra t i on a n d  h a v e  a Un i x- I  i k e ope rat i ng system  c a l l e d Aeg i s .  T h e  
n e twork g i v e s  a l l u s e rs t h e  a b i I i ty to a cc ess t h e  system concu r re n t l y . We 
a l so h a v e  e l e c t ron i c  m a i I ,  a n d  a re l at i on a l d a ta b a s e  syste m  th at  was  w r i tten  
for  ou r sof twa r e  p rodu cts . We  d e s i g n e d  a p rob l em report i ng system th at  wou l d  
m e e t  ou r n e e ds  g i v e n  t h e  h a rdwa re a n d  softwa re too l s  a n d  u t i I i t i e s we  h a d  
a v a i l a b l e .  

T h e  p rob I e m  report i n g  system  I s a s e t  of  two p asc a  I p rog rams  th at  
i n te r f ac e  w i th a re l a t i on a l d atabase  th rough  a I s h e l l  s c r i pt l  o r  I command  
f i  l e i  t h at  i s  a pp e nd ed  to  by the  p rog rams . Asc i i f i  l e s a re a l so c re ated  a nd  
a cc e ss ed  th rough  t h e  p rog rams . Both the. d atabase  i n form at i on a n d  t h e  asc i i 
f i I e s  m ay be  a c cessed  d i re ct  I y  by t h e  QA d e p a  rtme nt . We a I so m a k e  u s e  of  
e l e ct ron i c  m a i I to r equest  respons e s  f rom e n g i n e e rs a nd  to  se nd  r e c e i pts to 
use rs report i ng p rob l ems . 
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3 .  Sto r age and The F l ow of I nf o r.at i on 

The  re a re th r e e  p a  rts to t h e  sto rage  system  t h at  i s  a c cessed  by t h e  
p rob l em r epo rt syste m ,  t h e  re l at i on a l d a tabas e , t h e  a s c i i f i  l es t h at  a re 
p rob l em report forms , a n d  oth e r a sc i i f i  l es t h at  a re wo rk i ng f i  l es u s ed  by 
t h e  p rob l e m report system  p rog rams . 

T h e  D a t a b a s e  R e p o r i 
F o r M s  

R e p o r t e r  

R e s p o n d e r  

V e r i f i e r 

R e s p o n s i b l e  

S t o t u s  

C o t e g o r \:j  

R s c i i F i l e s 
! T i t l e s ! 
! N U l"'l b e r l 
I R e c e i p t ! 
I C O l"'l l"'l c n d / S h e  1 1 S c r i o t  
! S U M I"'l O r �  F1 e p o r  t/ 

Sto rage of I n f o r.at i on 

R e p o r t e r  - - - - - -
R e s p o n d e r  - - - - - -
V e r i f i e r 

�-------------------.. i C o M M e n t s  i 
�--------------------.. 

rf��-t-�-�-��--T�-f-d. 
1 ______ -------------------_. 

R e p o r t e r  r- - - - - -
R e s p o n d e r  - - - - - -
V e r i f i e r 

... ----------------------, i C o l"'l l"'l e n t s i 
"'-------------_ .... _----_ .. ... ---------------------------, i C u s t o rl e r  I n f O.  
._------------------------_. 
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3 . 1  Th e  Re l a t i on a l Data base  S c h e m a  

T h e  re I a t  i o n a  I d a t a b a s e  u s ed  by t h e  p rob  I e m  report i n g  system w i l l  not 
be cov e red i n  d e ta i I he r e , on I y  t h e  s c h e m a  u s ed  to d e f  i n e  i t .  Fo r more  
i n fo rmat  i on  on t h e  d atabase  s e e  ' A  Database  Ma n a g e m e nt  System  for  Des i gn  
Eng i n e e rs '  by Jack  B e n n e tt (DAC P roce ed i ngs  1 982) . T h e  d a tab as e  s c h e m a  i s  
d e f  i n e d  a s  f o  I l ows . Fo r e a ch p rob I e m  r e po rt i n  t h e  system t h e  r e  e x  i sts , o r  
w i  I I e x i st o n e  e n t ry i n  e a ch o f  t h e  fo l l ow i ng re l a t i on s : 

o Repo rte r 

o Re spon d e r  

o Ve r i f i e r  

o Respons i b l e  

o Status 

o Catego ry 

T h e  attr  i b ut es  of  e a c h  re  I a t  i on w i l l  not b e  cove  rd by th  i s  p a p e  r ,  t h e  
re I a t  i on  n am es  s ho u  I d b e  s e  I f  - e x p  I a n a to ry . Fo r e x amp  I e ,  a n ew p rob I e m  
r epo rt i s  e n te r ed  i nto the  d a ta b as e , t h e  fo l l ow i ng re l a t i on s  w i  I I  h a v e  
v a l u e s  ass i g n e d  to the i r  attr i butes : Repo rte r (= reporte r i n form at i on ) , 
Respons i b l e  (=QA) , Status  (=New) , a n d  C a tegory (=Un k nown ) . As t h e  p rob l em 
f l ows th rough  the  system ,  t h e  Re spond e r  a n d  Ve r i f i e r r e l a t i on attr i b utes  a re 
a l so ass i g n e d  v a l u e s . 

T h e  p rob l e m r e po rt i n g system  i s  not a re a l  t i me d at ab as e  i nt e rf a c e , th e 
i n fo rmat i on t h at  i s  obta i n e d  f rom u s e rs i s  q u e u ed i nto a command  f i  I e  a n d  i s  
e n te red  i nto the  d atabase  by QA . Th  i s  i s  c a  I I  e d  a d a ta b as e  u pd ate . QA may 
update the d a tabase  a t  a ny t i me .  A I I  oth e r u s e  rs h a v e  r e a d  on  Iy a cc e ss to 
the d atabas e , so they may do s c a n s  for  v a r i ou s  i n format i on .  Fo r more  
i n forma t i on on  d a tabase  scans  see  S e ct i on 6 . 0  - Ut i I i t i es .  

3 . 2  Storage of  P rob l em Repo rt Fo rms 

P rob l em r eports a re v i ewed as a form by most u s e rs .  Th i s  form i s  
a ctua l l y on e  o r  mo re asc i i f i  l es that  a re c re ated  a n d  s to r e d  by t h e  system . 
Each  p rob l em report i s  ass i gn e d  a u n i qu e  n umbe r wh e n  i t  e n te rs t h e  syste m ,  
t h  i s  n umb e r  i s  th e n  u s e d  to n a m e  t h e  f i I e s  t h at  a re a ssoc i a t ed  w i th t h e  
p rob l em r e po rt . U p  to  th r e e  a s c i i f i  l e s a re c re a ted  f o r  e a c h  p rob l e m r e port  
i n  t h e  system . 

T h e  ' fo rm '  f i l e i n i t i a l l y  conta i n s t h e  reporte r i n fo rm at i on ,  a n d  t h e  
p rob l em d e s c r i pt i on . Late r ,  i n form at i on I S  a p p e n d e d  to  t h e  ' fo rm '  f i  I e  
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wh e n e v e r  a ny a ct i on i s  ta k e n  on th e  p rob l em r epo rt . T h e  h i sto ry of a p rob l em 
report i s  reta i n ed  a u tomat i c a l l y . 

T h e  I custom e r l  f i  I e  i s  c re a ted i f  t h e  p rob l e m r e po rt was o r i g i n ated  by 
a cu stome r .  It conta i n s cu stom e r  i n fo rmat i on . T h e  custom e r  i n fo rmat i on i s  
s e p a rated  f rom the  I fo rm l  f i  I e  to 1 )  m i n i m i z e sto rag e  s p a c e  a n d  2) G i v e 
Custome r Su ppor: De pa rtm e nt  the  a b i I i ty to obta i n  i n fo rmat i on a n d  stat i st i cs 
f rom o n e  l ocat i on . 

T h e  the  · comm e n ts ·  f i  I e  I S  used  for  sto rage  of  m i sc . i n fo rmat i on . 
Th i s  i s  a l so a n  opt i on a l f i  I e .  A comme n t  f i  I e  may b e  c re a ted  o r  a p p e n d e d  to 
at a ny t i me .  T h e  i s  a l so anoth e r  way to doc um e nt  any a ct i on o r  h i sto ry of a 
p rob l e m report . 

B e c a us e  th e  p rob l em report form that  the  u s e r s e e s  i s  sto re d  i n  a sc I I 
f i l e (s ) , as  we l l  as  i n  t h e  d ataba se , t h e  u s e r may v i ew th e  i n forma t i on i n  a 
p rob l e m repo rt form i mmed i ate l y  a f te r r epo rt i ng i t .  I t  i s  a l so m u c h  f a ste r 
to a c cess a n  asc i i f i  I e  (to v i ew a p rob l em report form) th a n  i t  i s  to b u i I d  
a form f rom t h e  i n format i on sto re d  i n  t h e  d ataba se . 

3 . 3  Mo re F i  l e s Us e d  By The P rob l e m Report System  

The  re a re  s e v e  ra I oth e r wo rk  i n g  f i I e s  u s ed  by the  system ,  these  a re 
a l so asc i i f i  l e s .  T h e  I t i t l e ' f i  I e  con ta i n s e a ch p rob l e m r eport a n d  i t ' s 
co r respond i ng t i t l e ,  used  to n i ce l y format  s c a n  output ,  a n d  to re f e r  to a 
t i t l e  w h e n  s e n d i n g e l e c t ron i c  m a i l .  T h e  ' n umb e r l  f i l e conta i n s th e  cu r r e n t  
p rob l e m report  r umb e r ,  ( i t  i s  i n c re m e n ted  by 1 a n d  resto red  e a ch t i me a n ew 
repo rt i s  e n t e  red  i n to the  system ) . T h e  • r e c e  i pt ' f i I e  cont a  i n s  u s e  r n am es  
a n d  p rob l e m n u rr b e rs for  s e n d i ng r e c e i pts to  u s e rs wh e n  th e  d at a b as e  i s  
updated  ( r ece i pts a re s e n t  by e l e c t ron i c  m a i I ) . Most i mporta n t l y  th e r e  i s  
the  I s h e l l s c r i pt '  o r  I comma n d ·  f i  I e  that  i s  used  to update th e  d atab as e . A 
I summa ry l  f i  I e  i s  a l so a n  asc i i f i  I e  that  i s  c re a ted  by QA (ususa l l y a f te r 
th e  database  i s  updated ) , t hat  h a s  cu r r e n t  i n format i on on  a l  I t h e  r epo rts i n  
t h e  d ataba se . Fo r mo re  on  th e  summa ry f i  I e  s e e  S e ct i on 6 . 0  - Ut i I i t i es .  

The  d atab ase , t h e  f i I e  stru ctu re , a n d  th e  e l e c t ron  i c m a  i I a I I  a re 
too l s  used  i n  t h e  p rob l em r epo rt i ng system .  T h e  n e x t  s e ct i on s ,  w i  I I 
d e sc r i b e th e  p rog rams  t h at  m a k e  th e  too l s  wo rk  f o r  th e  system ,  a n d  th e  f l ow 
of a p rob l e m r epo rt th rough  the  system ,  o r  how i t  a l  I com es  toge th e r .  
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4 .  The P rogra.s - A Fr i end l y  I nte r f a c e  

Th e re  a re two p rog rams  that m a k e  up  th e  P rob l em Re po rt System . The  
f i rst i s  the  u s e r s i d e  the  Cont ro l P rog ram . T h e  oth e r  s i d e i s  the  QA s i d e , 
t h e  Mon i to r  P rog ram . Each may b e  i n vok e d  a n d  r u n  on  a ny te rm i n a l  o n  t h e  
n e two rk . 

4 . 1  Th e  Us e r  S i d e  - T h e  Cont ro l P rogram 

The  Cont ro l P rogram  b r i ngs u p  th e  fo l l ow i ng m e n u  of  comm a n d s : 

- - - - - - - - - - - - - - - = = = = = = = = = = = = = - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

WELCOME TO THE -->ALL NEW<-- QA PROBLEM REPORTING SYSTEM ! 
- - - - - - - - - - - - - - - = = = = = = === = = = = - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 .  S ubm i t  a New P rob l e m Repo rt . 
2 .  Respond  to a P rob l e m Report/S u p p l y  Add i t i on a l I n fo rm at i on N e e d e d . 
3 .  Ve r i fy a P rob l em Report . 
4 .  V i ew o r  P r i n t a P rob l e m Repo rt . 
S .  V i ew o r  P r i n t th e  Summa ry Repo rt . 
6 .  Add Comme nts to a P rob l e m Report . 
7 .  Retu r n  M i sd i r e cted P rob l em Report to QA . 
8 .  S e a rch for  P rob l em Re po rts . 
9 .  P r i n t d ate/t i m e of  l a st  Database  Upd ate . 

I n pu t  cho i ce ( 1  . . 9 ,  0 w h e n  done ) : 0 

Most of  t h e  cho i c es  i n  t h e  m e n u  a re s e  I f  - e x p  I a n a to ry . A I I  o f  t h e  
s e l e c t i ons  w i  I I  e i th e r  p rompt t h e  u s e r f o r  mo re  i n format i on o r  b r i ng u p  
th e i r  own m e n u s . T h e  QA d e p a rtm e n t  f e l t  t h e  most i m porta n t  i ss u e  I n  
d es i gn i n g a system  was to m a k e  i t  e a sy to u s e  - - f ast  a n d  f r i e n d l y . 

C ho i c e 8 f rom t h e  m e n u  e n t e rs t h e  u s e r i nto a s c a n  m e n u . Th e s c a n  m e n u  
a I l ows r e a d-on I y a cc e ss to t h e  d a tabase . S e e  S e c t  i o n  6 . 0  - U t  i i i  t i es ,  f o r  
more i n fo rmat i on on  s c a n s . 

Cho i ce s  I ,  2 ,  3 ,  a n d  7 a l l w r i te to a · s h e l l s c r i p t - o r  · comma n d ·  f i  I e .  
Th i s  f i I e c h a n g e s  the  cont e n ts o f  t h e  d atabase  wh e n  QA does  a d atabase  
update . S e e  s e c t  i o n  4 . 2  T h e  QA S i d e ,  f o r  more  i n fo rmat  i on  o n  u pdat  i n g  t h e  
database . 

Cho i ce s  4 ,  S a n d  9 a l l ow r e a d -on l y  a c cess  to a s c i i f i  l e s .  C ho i ce 6 
a l  l ows e d i t i ng of  asc i i f i  l e s .  

Donna Wengrowski IIentor Graph.ics Corporation 

307 



An Auto.ated P rob l e. Repo rt i ng System 

4 . 2  The  QA S i d e  - The  Mon i to r  P rogram 

The  Mon i to r  p rog ram  i s  used  on l y  by QA , i t  has som e of  th e  same cho i ce s  
as  th e  Con t ro l P rog ram , b u t  a l so the  a b i I i ty t o  d i r e ct l y  c h a n g e  t h e  v a l u e s  
of  d atabase  i n format i on .  T h e  Mon i to r  P rog ram b r i ngs  u p  th e  fo l l ow i ng m e n u  o f  
comm a nds : 

- - - - - - - - - - - - - - - - - - - - - - - - - ======= - - - - - - - - -

QA PROBLEM REPORT SYSTEM MONITOR PROCESS : 
- - - - - - - - - - - - - - - - - - - - - - - - - ======= - - - - - - - - -

1 .  L i st NEW o r  RESPONDED TO P rob l e m Repo rts . 
2 .  S e n d  Report Fo r Response  ( ---)  FORWARD) . 
3 .  S e n d  Repo rt Fo r Ve r i f i c at i on ( ---)  VERIFY) . 
4 .  V i ew o r  P r i n t a P rob l em Report . 
5 .  V i ew o r  P r i n t th e  Summa ry Repo rt . 
6 .  Add comm e n ts to a P rob l em Repo rt . 
7 .  L i st Late Repo rts . (status  = FORWARD s i n c e  <date» ) 
8 .  S e a rch  for  P rob l em Re ports . 
9 .  C h a nge  Pe rson Respons i b l e  for  a P rob l e m Report . 
1 0 . C h a n g e  C atego ry (TOOL/TOPI C) of a P rob l em Report . 
1 1 . C h a n g e  Status  of  a P rob l em Report . 
1 2 .  Update  Database . 
1 3 . C re a t e  New Summa ry Report . 
1 4 . De l e t e  a Report  f rom the  Database . 
1 5 . Ass i gn P rob l em Repo rts to a QA p e rson . 
1 6 . C h e c k  for  a Response  to a P rob l em Report . 
1 7 . C h e ck for  a Ve r i f i c at i on to a P rob l em Repo rt . 

I n pu t  cho i c e :  ( 1 . .  1 7 ,  0 Wh e n  Don e ) : 0 

Most of  th e  cho i c es  a re s e l f- e x p l a n a to ry . T h e  c a p i ta l  l e tte rs re f e r  to 
status cod es  t h at  may be ass i gn e d  to a p rob l e m r e port . S e e  S e c t i on 5 . 0  for  
mo r e  i n form a t i on on  status  cod e s  a n d  t h e  I i f e cy c l e  of  a p rob l em r e port . 

Th e re i s  on e  p e rson i n  ou r QA o rg a n i z a t i on t h a t  mon i to rs t h e  e n t i re 
p rocess . T h at  p e rson u s es  cho i ce 1 5  to a l e rt th e  QA p e rson respons i b l e  i f  
a ny NEW p rob l em repo rts a re r e c e i v ed  i n  h i s/h e r  a re a . C ho i ce s  2 ,  3 ,  1 2  a n d  
1 5  a I I  s e n d  e l e c t ro n  i c m a  i I . C h o  i c e  8 b r  i ngs  u p  t h e  s a m e  s c a n  m e n u  a s  t h e  
Cont ro l P rog ram . 

Cho i c es  1 ,  7 ,  8 ,  1 3 ,  1 6  a n d  1 7  a l l a l l ow r e ad-on l y  a cc ess  to the  
d a tab  a s e .  C ho i c e s 2 ,  3 , 9 ,  1 0 , 1 1 ,  1 4  a I I  w r i t e to a a s h e l l s c r i p  t • 0 r 
I command l f i  I e .  C ho i ce 1 2  a ctua l l y r u ns  th e  I comm a n d l  f i  I e  on  t h e  d atab a se , 
c h a n g  i ng  i ts conte n ts . Cho  i c es  4 a n d  5 a c cess  asc  i i f i I e s  a s  r e a d-on I y . 
Cho i ce 6 a l l ows ed i t i ng of asc i i f i  l e s .  
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5 .  The L i fe Cyc l e  of a P rob l e. Report 

Th i s  s e ct i on w i  I I b r i n g togeth e r  a l  I th e d i f f e re n t  pa rts of t h e  p rob l e m 
report i n g  system  t h at  h a v e  b e e n  d e s c r  i b e d . S e e  App e n d  i x B fo r  a g ra p h  i c a  I 
v i ew of  th e  I i f e cyc l e  o f  a p rob l em r eport r e p re s e n t e d  by status  cod e s . 

5 . 1  A New P rob l e m Repo rt En te rs the  System  

T h e  p e rson r epo rt i ng th e  p rob l em uses  t h e  Con t ro l p rogram  to  e nte r the  
p rob l e m i n to the  system . Th i s  causes  the  fo l l ow i ng a ct i on s  to  take  p l a c e : 

o T h e  comm a nd  f i  I e  i s  a p p e n d e d  w i th t h e  fo l l ow i ng :  

1 .  Reporte r i n fo rm at i on .  

2 .  Respons i b l e  = QA . 

3 .  Status  = NEW . 

4 .  Catego ry = Un ass i gn e d . 

o An a sc  I I f i l e i s c re a ted  a n d  sto re d  t h at  cont a  i n s  t h e  p rob I e m  
• form · . 

o (Opt i on a l ) A comm e n t  f i  I e  I S  c re a ted  w i th a ny comme n ts t h e  r e po rte r 
w a nts to add . 

o (Opt i on a l ) A custom e r  i n fo rm at i on f i l e  i s  c re ated  t h at  conta i ns 
i n fo rmat i on on th e  custom e r  who i t  was reported  by . 

o A u n i qu e  p rob l em n umb e r i s  ass i gn e d  to t h e  p rob l em r e po rt ,  a n d  th e  
n umbe r f i  I e  i s  u pdated . 

o T h e  p rob l e m t i t l e (supp l i ed by the  r eporte r) a n d  th e p rob l e m n u m b e r 
a re sto re d  i n  t h e  t i t l e  f i  I e .  

o T h e  r e po rte r n a m e , t h e  p rob l em n u mb e r  a n d  t h e  t i t l e  a re sto r e d  i n  
t h e  re c e  i pt f i I e .  Wh e n  t h e  d a tabase  i s  updated  w i th t h e  i n fo rm a t  i o n  
i n  t h e  comm a n d  f i  I e  a r e c e i pt w i  I I  b e  s e n t  to  t h e  r e po rte r v i a  m a i I .  

5 . 2  QA s e n d s  fo r  a Re spons e  

The  p e  rson i n  QA t h a t  mon i to rs t h e  system  a s s  i g n s  th e  NEW p rob I e m  
r epo rt to a QA pe rson to  d e a l w i th us i ng t h e  Mon i to r  p rog ram . Ma i l  i s  s e n t  
to the  QA p e rson not i fy i n g t h em  t h at  a NEW p rob l e m h a s  b e e n  s u bm i tted i n  
t h e i r  a re a . T h e  QA p e rson th e n  u s es  t h e  Mon i to r  p rog ram  to fo rwa rd t h e  
p rob l em r epo rt to  t h e  e n g i n e e r  w ho  i s  r espons i b l e  fo r  t h e  softwa r e . Wh e n  a 
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p rob l em report i s  forwa rd ed  t h e  fo l l ow i ng a ct i on s  t a k e  p l a ce : 

o The  command  f i  I e  i s  a pp e n d ed  w i th the  fo l l ow i ng :  

1 .  Respons i b l e  = e n g i n e e r  i t  was fo rwa rded  to . 

2 .  Status = FORWARD . 

3 .  Category = ass i gn e d  by QA . Th i s  i s  the  too l o r  top i c  n a m e  t h at  
t h e  p rob l em r e port  w i  I I a p pe a r  u n d e r i n  t h e  Summa ry Repo rt . 

o Ma i i i s s e nt  to the  e ng i n e e  r r equest i n g  a r esponse . 

5 . 3 The  Eng i n e e r Responds 

The e n g i n e e r  uses the  Con t ro l p rog ram to v i ew the p rob l em report . T h e  
e ng i n e e r  may now do e i th e r  of  the  fo l l ow i ng (us i ng t h e  Cont ro l p rog ram) : 

I .  S e n d  the  r epo rt b a c k  to 'lA as  m i sd i r e cted . t h e  p rob  I e m  i s  not i n  
the  e ng i n e e rs a re a  of  respons i b i  I i ty .  I f  the  p rob l em r eport was 
m i sd i rected  the  fo l l ow i ng a ct i on s  t a k e  p l a c e : 

o The  command  f i  I e  i s  a p p e n d ed w i th the  fo l l ow i ng :  

1 .  Respons i b l e  = 'lA . 

2 .  Status = MISDIRECTED . 

o (Opt  i o na  I ) Comme nts may b e  added  to the  comme n ts f i I e t h at  I S  
assoc i a ted w i th th i s  p rob l em report . 

Wh e n  a m i sd i rected  p rob l em report  i s  retu rned  to 'lA a 'lA 
p e rson then  re-forwa rds the  p rob l em report  to t h e  correct e ng i n e e r  
us i ng t h e  Mon i to r  p rog ram . 

I I . Respond to t h e  p rob l em r e po rt .  Wh e n  a n  e n g i n e e r  responds to a 
p rob l em report  the  fo l l ow i ng act i on s  t a k e  p l a c e : 

o The  command  f i  I e  i s  a p p e nded  w i th t h e  fo l l ow i ng : 

1 .  Respond e r i n fo rmat i on . 

2 .  Respons i b l e  = 'lA . 

3 .  Status  = RESPONDED TO . 
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o Th e  p rob l e m r e po rt fo rm I S  a p p e n d e d  w i th t h e  r espon d e r 
i n fo rmat i on .  

o (Opt i ona  I ) Comm e nts m ay b e  a dd ed  to the  comm e n ts f i I e t h a t  I S  
a ssoc i a ted  w i th th i s  p rob l e m re port . 

5 . 4  QA Re c e i v es  a Response  

O n c e  QA r e c e  i v e s  a respon s e , t h e  p rob I e m  r e po rt i s  ass  i g n e d  a n ew 
status ( us i n g th e  Mon i to r  p rog ram) d e p e n d i ng on  wh at  t h e  e n g i n e e rs response  
was . Be l ow i s  a I i st of poss i b l e  status  cod e s  and  wh at  they m e a n : 

A .  C a n  Not Du p - T h e  e n g i n e e r  cou l d  not d u p l i c ate t h e  p rob l em .  I f  
more  i n fo rmat i on i s  n e e ded  t h e  p rob l e m w i  I I  b e  fo rwa rd e d  b a c k  to 
the  pe rson who re ported i t .  I f  mo re  i n fo rmat  i on i s  not n e ed e d  a n d  
t h e  p rob l e m j u s t  c a n  not b e  d u p l i c ated  th e n  no  f u rt h e r a c t i on w i  I I 
b e  t a k e n  on  th i s  p rob l e m r e po rt . 

B .  S a m e  As < n u m b e r> - Th i s  p rob l em h a s  a l r e ady b e e n  r e po rte d , re f e r  to 
p rob l e m re port < n u mbe r> . No f u rth e r  a ct i on w i  I I  be t a k e n  on th i s  
I d u p l i c a te l . 

C .  C a n  Not F i x /W i  I I  Not F i x  - th i s  p rob l em i s  e i th e r  a h a rdwa re  o r  
systems I i m i tat i on (we h a v e  n o  cont ro l o v e r i t) , o r  i t  I S  so 
obs c u re that i t  i s  d e e m e d  u nwo rthy of f i x i n g .  

D .  PER - th i s  i s  not a p rob l e m ,  i t  i s  a P rogram  En h a n ce m e n t  Request . 
T h i s  w i  I I  b e  s a v e d  a n d  r e v i ewed d u r i n g t h e  p l a n n i n g stages  of 
f u tu re  re l e a s e s  of ou r softwa re . 

E .  No Bug - th i s  i s  not a p rob l em ,  p roba b l y  a p i  l ot e r ro r .  No f u rth e r  
a ct i on w i  I I  b e  t a k e n  on  th i s  p rob l e m r eport . 

F .  To F i x th i s  i s  a p rob l e m a n d  w i l l  b e  f i x ed  I n  a f utu re  softwa re  
re l e a s e . 

5 . 5  QA s e nds  fo r  Ve r i f i c at i on 

O n c e  a p rob l e m h a s  b e e n  f i x ed , t h e  e n g i n e e r  not i f i e s QA by m a i I .  T h e  
r epo rt i s  now s e n t  fo r  v e r i f i c a t i on . I t  i s  u s u a l l y s e n t  to  t h e  p e rson who 
or i g i n a I l y r epo rted the  p rob I e m , or  ( i n t h e  case o f  a c ustome r r e po rted  
p rob l e m ) to a p e rson t h at  can  v e r i fy t h at  the  p rob l em has  a ctua l l y b e e n  
f i x e d . QA u s e s  t h e  Mon i to r  p rogram  to s e n d  f o r  a v e r i f i ca t i on ,  a n d  t h e  
fo l l ow i n g a c t i ons  ta k e  p l a c e : 

o T h e  comma n d  f i  I e  i s  a p p e n d e d  w i th th e  fo l l ow i ng :  
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1 .  Respons i b l e  = p e rson i t  was s e n t  to for  v e r i f i c a t i on .  

2 .  Status  = VERIFY . 

o Ma i I i s  s e n t  to the  p e rson r equest i n g a v e r i f i ca t i on .  

5 . 6  The  P rob l em i s  Ve r i f i e d 

The  e n g i n e e r  uses  the  Cont ro l p rog ram to v i ew th e  p rob l e m report . T h e  
e n g i n e e r  m ay  now do e i th e r  of  t h e  fo l l ow i n g ( u s i ng th e  Cont ro l p rogram) : 

I .  T h e  p rob l em h a s  b e e n  f i x ed . T h e  fo l l ow i n g a ct i on s  ta k e  p l a c e : 

o The  comma n d  f i  I e  i s  a p p e n d ed  w i th t h e  fo l l ow i ng :  

1 .  Ve r i f i cat i on i n format i on .  

2 .  Respons i b l e  = QA . 

3 .  Status = RESOLVED . 

o The  p rob l em repo rt form I S  a p p e n d e d  w i th th e  v e r i f i e r  
i n fo rmat i on . 

o (Opt i o n a  I )  Comme nts may b e  a dd ed  to t h e  comme nts f i I e t h a t  I S  
assoc i a ted w i th th i s  p rob l em repo rt . 

No f u rth e r  a ct i on w i  I I b e  ta k e n  o n  th i s  p rob l em report . 

I I . T h e  p rob l e m h a s  not b e e n  f i x e d . T h e  fo l l ow i ng a ct i on s  ta k e  p l a c e : 

o The  comma nd  f i  I e  i s  a p p e n d ed  w i th t h e  fo l l ow i ng :  

1 .  Respons i b l e  = QA . 

2 .  Status = UNRESOLVED . 

o The  p rob l em repo rt form i s  a p p e n d e d  w i th t h e  r e a son t h at  the  
p rob l e m cou l d  not  b e  v e r i f i ed .  

o (Opt i o n a  I )  Comme nts may b e  a dd ed  to t h e  comme nts f i I e t h at  i s  
assoc i a ted w i th th i s  p rob l em repo rt . 

Wh e n  a p rob l em repo rt c a n  not b e  v e r i f i e d (status = 

UNRESOLVED) , QA w i  I I  u s e  t h e  Mon i to r  p rog ram a n d  forwa rd i t  to 
the e n g i n e e r  who was respons i b l e  for f i x i ng the p rob l em .  
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6 .  Ut i I i t i es 

O n e  of  th e  b e st  f e a tu r e s  of  th e  p rob  I e m  report  i n g  system a re t h e  
ut i I i t i e s that  a re a v a i l a b l e  for  p e rus i n g t h e  i n fo rma t i on i n  t h e  syste m . 
T h ese  i n c l ud e  v i ew i n g a n d  p r i n t i n g p rob l e m repo rts , v i ew i n g a n d  p r i nt i ng t h e  
summa ry r e po rt , a n d  th e  a b i I i ty to do v a r i ou s  s c a ns  on  t h e  i n fo rm at i on i n  
the  d a tabase . Ut i i i  t i e s u s e d  by QA i n c I u d e  u p d at  i n g  t h e  d at ab as e , a n d  
c re a t i n g a n ew summa ry r eport , a s  we l l  a s  t h e  a b i l i ty to  c h a ng e/v i ew t h e  
conte nts of th e  d a tabase . 

6 . 1  Sc a n s  

S c a n s  a re a powe r f u l too l t h at  a l  l ow a l  I u s e rs to  a cc e s s  t h e  
i n format i on i n  t h e  p rob l em re port system  d atabas e . I n  e i th e r  t h e  Cont ro l o r  
Mon i to r  p rog rams the  fo l l ow i ng m e n u  i s  d i s p l ay ed : 

Sea r c h  f o r  PRs ( P rob l em Repo r t s )  Men u  

1 .  hav i ng stat us :  { stat us } .  
2 .  repo r t ed on { t oo l } . 
3 .  r epo r t ed s i nce { date } .  
4 .  r epo r t ed on { t oo l } s i nce { dat e } .  
5 .  repo r t ed on { t oo l }  hav i ng stat us : { stat us } .  
6 .  t hat { use r }  i s  respons i b l e  f o r .  
7 .  t hat { use r }  repo rted . 
8 .  r epo r t  c u r rent st at us o f  PR { n umbe r } .  
9 .  r e p o r t  too l PR { n um be r }  i s  f i  l ed unde r . 
1 0 .  r epo r t  use r r espons i b l e f o r  PR { n umbe r } .  

I n put c ho i ce ( 1  . .  1 0 .  0 when done ) : 

Ea ch  s e l e ct i on w i  I I  p rompt the  u s e r for  t h e  i n f o rma t i on n e e d ed , b u i I d  a 
command  f i  I e  t h at  w i  I I  a cc e ss  the  d atabase  ( r e a d -on l y) , a n d  d i s p l ay t h e  
r esu l ts o n  th e  s c re e n . 

6 . 2  Updat i ng the  Database  

The  QA d e p a rtm e nt  s hou l d  u pd ate  t h e  d a tabase  p e r i od i ca l l y u s i ng t h e  
Mon i to r  p rog ram . Th i s  c a u s e s  t h e  fo l l ow i n g a ct i on s  to  t a k e  p l a c e : 

o Run  a b a c k g round  p rocess  t h at  I f l u s h e s l  t h e  cont e nts of  t h e  comma n d  
f i  I e ,  u p d at i ng th e  d a tabas e  w i th th i s  i n forma t i on .  T h e  contents  of  
th e  comma n d  f i l e i s s a v e d  i n a b a ck u p  f i I e b e fo r e  i t  i s  b l a n k e d  out . 
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o S a v e  a n d  c h e c k  th e  e r ro r  output f rom t h e  above  I f  l us h l  p rocess , 
m a k i n g su re  no  e r ro rs occu r ed  on a n  update  a ttempt . I f  th e  comma n d  
f i  I e  w a s  b l a n k , no  update w i  I I  occu r .  

o S a v e  th e  d a te a n d  t i me of  th e  l as t  d at ab as e  update  (o r  a ttempted 
update ) i n  a n  asc i i f i  I e .  

o S e n d  r ec e i pts (v i a  m a i I )  to u s e rs who subm i tted NEW p rob l ems , 
i n d i c at i ng wh e n  th e  i n form at i on was e n t e r ed  i n to the  d atabase . 

6 . 3  C re a t i ng a Summa ry Repo rt 

Oth e r t h a n  th e  s c a n n  i ng  fac i i i  t i es ,  the summa  ry r e po rt i s  the most 
i mpo rta nt  ut i I i ty a v a i l a b l e .  Th i s  f i  l es conta t i n s p rob l em report  i n fo rma t i on I i sted  by category ( too l o r  top i c  n ame ) . T h e  summa ry r eport i s  bu i I t  
d i re c t l y  f rom i n format i on sto re d  i n  t h e  d atabas e . I f  th e re  i s  i n fomat i on 
t h at  i s  m i ss i n g o r  i n comp l e t e , t h e  summ a ry report  w i  I I  r e f l e c t  i t .  I n  t h e  
c ase  o f  l ost i n fo rmat  i on ,  t h e  d a tab as e  m ay  b e  a dj u st e d  by  QA u s  i ng  th e  
Mon i to r  p rog ram . S e e  App e n d i x  A for  a samp l e  summa ry report . 
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7 .  Conc l us i on 

Th i s  p rob I e m  r e po rt i n g  system  h a s  worked  we  I I  for  ou r QA d e pa rtme nt . 
I t  i s  e a sy to us e ,  ou r e n g i n e e r i ng a n d  custome r s e rv i ce d e p a rtme n ts h a v e  
a c cess  to i n format i on on  I i n e ,  a n d  i t  h a s  s e v e ra l b u i I t  i n  b a c k  u p  systems . 

We h a v e  found  th at  u s  i n g  th i s  system , rathe  r t h a n  the  0 I d m a n u a  I 
method , we h a v e  i n c re ased  o u r  spe ed  a n d  e f f i c i e n cy . We h a v e  a l so e l  i m i n ated  
th e con f us i on of  d ete rm i n i ng Iwhat  i s  go i ng on l w i th e a ch i nd i v i du a l p rob l em 
s i n c e  t h e  h i sto ry of the  p rob I e m  b e come p a rt of t h e  repo rt form . I n  th e 
f u tu re we hope  to m a k e  the  system f aste r a n d  a l so ' re a l -t i me ' .  so no 
updat i n g  w i  I I b e  n e cessa  ry . 

Donna Wengrowslci Mentor Graphics Corporation 

3 1 5 



An Auto.ated P rob l e. Report i ng Syste. 

App e n d i x  A 

PROBLEM T I TLE USER D ATE ST ATUS 
NUMBER OR RESPONS I BLE 
= = = = = = =  - - = = = = = = = = = = = = = = = = = = = = = = = =  = = = = = = = = = = =  = = = = = = =  = = = = = = = = = = = = = =  

TOP I C  A 

220 C T i t l e  o f  repo r t  220 QA 840 726 Reso l ved 

TOP I C  B 

1 23 I T i t l e  o f  repo r t  1 23 Ha r v i nK 840 1 29 Responded To 
1 28 I T i t l e  o f  r epo r t  1 28 He l odyS 840 1 29 To F i x  
1 75 C T i t l e  o f  r e po r t  1 75 Be r I I  840 1 29 Ve r i f y  
2 7 7  C T i t l e  o f  r e po r t  2 7 7  K i t t yC 840 706 Fo r wa r d  
358 I t i t l e o f  r e po r t  358 QA 840806 No Bug 

TOP I C  C 

8 t i t l e o f  r epo r t  8 Q A  840806 Can Not F i x  
58 t i t l e  o f  r epo r t  58 Q A  840806 Same As PR 8 
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An Automated P rob l e. Repo r t i ng Syste. 
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Status Code l i f e  Cyc l e  
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