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A BST R A CT

Thi s thesis describes the design, imp lementat ion and user

i nt e r f ac e  fo r  an Ins t r uc t i ona l  S o f t w a r e  I nf o r ma t i on  S y s t e m

(ISIS). The exist in g vo lume and i n c r e a s i ng  ra te  of  g r o w t h

of com puter  s o f t w a r e  produc tion  suggests the  need for  a

ca ta logue procedure to  help programmers find e x i s t i ng

s o f t w a r e  to  reduce redundant o rog ra m mt na .

The purpose of the ISIS is to provide an online

s o f t w a r e  ca ta l ogue  w h ic h  does not requi re e it h e r  pr i o r

i n s t r u c t io n  or f a m i l a r i t y  w i t h  keyword lexicons. Using

ISIS. a user may record  the c h a r a c t e r i s t i c s  of new

s o f t w a r e ,  and make sea rches  for  e x i S t i n g  s o f t w a r e  by

s p e cif y i n g  i t s  c h a r a c t e r i s tic s .  C h a r a c t e r i s t i c s  are

s p e cif ie d  by s e l e c t i o n  f ro m a s u c c e s s i on  of menus.

ISIS is imo leme nted  on a P O P — I l  compu ter operatin g

unde r the UNIX operating system using the INGRES d a t a

baie management system. It is written in the QUEL query

language embedded in the programm ing l anguage C. .
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t b oc~ ..~‘r’ c’r.~v 1 ~~~ r .i c . c r o t 4 r~ 1 “~ tp r~ ãl enci shared their

e . r~e r i er ’ce in  t P ~ u~~ t~~e~~is ,  ~ni  i’~ r’ j r t i c u l a r  t o  Dr.  C. F.

i r vi n e t o r  h~~r h et~ ~~1t ~~ ~~~~ C ) a n ) t J ~~oC a nd t h e  UNIX

c~c ’eratin ~ sy~~t er . I ~~ e ” l v c~r j~~~t .iI to .i~y th e s is alvi s o r

LU u Iu bteor ’er. ~CLL for ~~is  r~uI- l .j n c e ,  ? l ’ I p l v  a i lv i c e  an(1 help

t P rou,1Pnu t t P . i s  n -ir k . F i r ial l~~, a vmr y so ecial th anks to my

A I f O ?  A y t~~~r., ~~~ h~~ C c. .~t i e n c. 4r~cI un ier s tar i’ i inq .
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• ~~~~~~ ~ C 1  ~~~ I i’  Ip-4~- t-~k(U ’L~

in t h* ~ c~ ” i u t~~ r w O ’ l c I  t~~~r*~ i s  ~~ en ormous amount

~~f s o f t .~. a r e ,  .~rI t t s ~r~ 
(~r~ ~~~~~ f lf f e r p r i t  su ru ject s. S o m e t i m e s

~~ ~
ç f p j ~~ 1,~. t~~ i 1’r ’t  a brogram on nan 1 t o  a g iv e n

p ro h l m~’; s r - ’ e t i - ’~~5 ~ t i s n o t .  P~~~Pn w h C n  ne.. s o f t w a r e  must

h,’ c r e i t ~~ $ , t~~ ’ j o b  C In f~~,er~ re  ~i~~c1m e a s i e r  i f  a i v an ta q e

is  t a ~~en c ’f  m~~i st i n 1  sc f t . . .a re  t n o l s  c~r of  e~~a m o le  or onra ms

oer~~or~’ in~~ a’ l~l1ouS f u j r ~c t i C ) r-~S.

l b .  p . i s t i n o  v o l~~-~
p 

~in i  inc r~~as i nc I  i r O w t h  rate of

Cor,’ rute r  s of t , .~~ re ~1mn~~r~ 1s ~ f fø ~~t i v ~~, ei s v t~~ use c a t a l og u e

rr c~cecSur ~~s .  ~~~n a u~rn , r 4’  mr is t .~u u s k ed t o  w r i t e  a new

oroqr~~r , r~~ s’~nuj l~~ t~~ - l t’ le t~~ t’mqi n ~‘y 
yen t y in g that

sn ft. .~re r er ? n r r v 1n~i rr ~~~ i r ’u 1 i ~~~j t p i  t a s k s  does not a l re a d y

.~x i c t .

~j r~ y CC “c~~i t ~ r t j ri- 5 su~~’ I v (-in 1 ne or of  • I i

c it  ~lo ~~ i~~~~i cut’ r out  i’~~ 1 i r r a n i es .  ~ut t h e se  1 i t r a r v

C c ~~~ci l t IU~~5 i c r  r~ Ot  eIeri ..r’.l; t~~ A v  c - i C P  C ,~ t ,4 Ioc1uC5 on s~~~c i f i c

IL j P C t S . .~ orr iøri l j 1 I e r~r~~rrc’~i cs ,~~~, c a t - a l o ue is  d e s i r ed ,

~n i it  cri ç~ j1~ rue one ...~~~Cb c I n  rue’ c c s n v r n ie n r lv  ex t m n , 1’~~1 t o

j r ’~c I ur ,r ~~~~~ c o!t~~~rA w n i t t ~~n or aCquirel l o c a l l y .
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• S o l u t  i~~ r~ -~ t - ’  t~ ’e i -ro t  1 * —  ~ ‘r~ t ,. r t~~o ro r-”s; an ~‘$ f l  inc

c a t ~~~~~e ~ur, ‘r ~ r’ ~rs l  i’~~’ C u t  •~~l 
-, i .~ ’. ~~~~~~~ pr~~p arot ion , an

o • • I i ii ~ .~~ I ~ ~ . e i s .~ r ‘ • •. • .~ r~ un I ; c .i t a 1 c’ c~u e i s

as  ~ t -‘ u s e  i’’ ’ ~ ~ 1 “ i 1 n . t~ ~i t  t ~ “ ‘u~ r~ ~ I i c c ~
- s s i s requ 1 r d  •

In ~ n p
~~~~j C J t 1 ” ~~i

1 øn~~ 1r o’--’ ø r% t t ’’ s , ic’t~~~~~~ac n  Is

~~ m n C o ur - i i u 5 ? b r  c u ’,n~~5 t o  usr s o f t w a r e  t , l s

•iru~~ 1l v .~c ~~~r” ‘~~- r  rr~ ‘‘~ iC C . ’ S S  ?~~) ~ t’s r- .:~.)1 r an~~e of

s o t t~ .a r r  w 1 C ’  t r ’ .~ v ~~~~~~~ ‘t~~e r w i s r  ~ a~~m r un l y  a f t e r  c i ai ni r ~q

C o r ’ S I~~!.~~r ,~~’ ’ e ~~~~~~~~~~~~~ C~~ pp . ri .r ~c C .  Le a r n i r~~ t o  t a k e

a.1 i u ’ t . ~ .1~ c f  sç’ ’ t w i r e  t c-u~~I~ i s  i’~~st  i~ -r’O r ta n t f o r  Con rute r

c c i r r ~Ce 5 t u ~ I.~ nt 5 ,  e’S ( C C 1 - I I 1 V  lur I n i  t~~ r l~ it~~ r g ua r te r s  o f

t N t ’ c r ’ r i c u u l u — ’ .
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• . f - r r  r r ~.’ (iP~~~1s i C l n 5  t ( u  uc~~ an o n l ine  catalogue was

-‘ ,i~~~e ,  ~~ ‘e  ~~nI  1 r u ,~~~ r u r ~ ,~ j .’ s ’ i~~n ç  nee;1p1 t o  he a i - i r m s s e ~i:

• ~~~ • .~~‘ i t  •~~ r_ c t I o r us  ~‘usr t~~u C  S y s t e m  c ’ e r f o r ’ u ’  ?

t . ~‘O... S ’ o u l l  ? h e  s y c t e ~” cn~n ”u, inicit e ,ji th the user ?

T r u p. ~, r u S w e u ’g t o  t’-~eç~ c~u ps t i ons  a re  r e a l l y  basic

i on - i  I s c r e c  i i c~st i rip s :

T r ~ ’ s~~s t e ~ r~~as  t O  s r~~re~’ s~,stpi - resident l i s t i n g s

a c ce r t JI n O to user co~~~ - a n r1S.  T h e user has to be a b le  to add

n ew  l i s t i n cis a~~’ a l s -  to t’” •ir’Ir to cbanr ~e hi~ l i st i n g s .

I~~... sys!e~ “ aS  t’) ~~~~~ v~~rv easy to use the user shou ld

no t r ” t j t - I e  ev~’ri tne f i r s t  t i m e  NC uses i t. The

ar i’ rO- i C~~ t~~~~Cn t o  acco’ ,~r 1 i s’ ~ P h i~~ w~~s to make t rue system

e n t i r e l y  se l f i - r r i m r . t i r sci . ‘~ n c om~~~an~~ v o c a t ~ , 1a ry  is used;

ir ~~~’e,i ’, t~~r S v $ t ~~~~ as.s c l u eS t i O n t S  -i ru l o r ov ile s , w i t h  each

.~~j ” 5 t~~~~f l, a C n ” c ’ l P t d~ rru eru u ‘u f  r eco o r i s es .  I h i s  ohiloso ~~hv is

i r ~c o m r t , u t ’ i e  .. I i t N  t h e  ~~ey ~ .nni ac’ r ’ roa c b  w h i C h  ~S a common

f e a t u r ~~ o f  au~ to r~~ t 1 c  cat a loo i n a systems.
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i~~~ T A  ~ T F ’ I( .  T t ~ ~ S

-
~~~ t N I ’, i - r u m P t ’ ø  m i e s t  ion o$ hi~q t o  d e sig n  th e

S t  r u C t u r u  C’ ~ it a reoresent ‘ n ’ i  th e  I i St  irigs w a s

-~ic~res-~ei . I r - e  c~~~r a e ter ,s t ,c s o~ m-nr or !ance are :

( I  ) . t i sv  us e r  un~~e r 5 t  ~ r u 1 i  r l i t  v . or else us abm y

~~it ~~Ou~ t , r u ~~e r s r a r - ( ’ i n ~’ .

• 1r’~ -~~r m l  i t  t o  c m u m C ~ l v  ide nt  i f~, l i s t  ing s whose

c~~ar a cr~~r i s r ~~cs i p c l~~- i -~ th—’ se sc’ec~~f i~~’ ny th e user .

l f l•  ‘eus orat ’I .- stor a - I p O p r u s i t y .

I i s t m r ’  IOQ u~ -~~~~~ •*np ct e - i  t o  o c c u r  m uch more

reau e” t l~ t~~~ p t b p  c r e a t i o n  0 f n~~~w l i ~~t i n ~~ or t h e

r o u m f i c a t i o n  ~ f r’ l ’i ones ;  cor ~s e r i u , n tl v  the r a i - i d i t y  and

co~m iol e * i t v  o f I~~ s t m n ~ S t r u c t u r e  tj o - la t i n r i  w a 3  not considered

t o  be an i r c - o r t ~~nt c r i t e r j a n  for data structu re ChOiCe.

T r ~- ‘o 1 I~~~~m pr 1  a l t e- r a t i v e s  .~er e con si clp re— j:

~~~~~ ry ~~e s t ruct ur e

in a t ree f o r ’  se ’ t~~~ rp l i r eo t r u r y ,  th e leaves would he

i n i iv m 1 u ~~l l i ct i n ag ,  ~ rt1 r h ø  nodes w o u ld  each he a common

- i r c e s t o r  < ‘ ‘  ~~1l  l i s t m n ~~S w i t h  a com no r i  c h a r a c t e r i s ti c .

, r e  f m r t ~~s l i s t m r m q s  r- v s t a r t i n o  at th e root and mak ing

Cho iCc’~ aP eac” P0cc, u ” !i l  r eac h ir q the l i s t i n g s  desired .

-~“~‘ant ~ c~~~:

Ih~ ~ e C Nar t iS ~ is easy t~~ und e r sT a n d .

- 1 0-
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P1 s a r lv a f l f - i aes

• ( 1 )  t.t s e r  i s  t o rcm d t O  a ns w e r  t he  o u e st i o ns  in a

pa r t i c u la r  o r d e r .

(cr ) Po i n t e r  i n r - l e m e n t a t i o r i  i s  t r o u ble s o me .

~~~. T~j i lp  t ype  s t r u C t u r e

• ( t ru e t a bl e  w i t h  t w O  o i m ens io n s  is created rows would

co rresoono to rrogram l i st i nr i s ; ~ o lum nc  to char acteristics.

~he n a l i s t i n g  has a aiv en ch a ract e r i s t i c ,  a mark is ol-aced

in the app rooriate ce ll in th. table.

Adv antages

(1) Easy for user to co,norehpnd.

(2) User can so ecif -v characteris ti cs in any order .

i i sa rf v an t  a oes :

(I) A large volume of stonaae is required.

(d) 4 v a r i a b l e  cim en sion table is required

bec a u s e  b o t h  l i s t i n g s  and chara cteristics

ma y  t-i~ a d d e c  a s  the database grows.

( 3 )  P r og r am  purr-os’ c l a s s i f i c a t i o n  aopears

to be most conv e n i e n t l y  organized as a tree.

(q ) User n~~eri s to ~ ruOw t h e  charac t eristi c

voca bu l ar y in advance.

I,

— I l —
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3 . ‘ v t  r m ‘,P r L J c t t u r u

( r u ’~~~r ’ ’  - ,~~ P’ .-~~~~u~~~r’ t h~’ P r e p  .ini  t a h uj l , i r a r ’ r ro s c h eS

~..-us scu i obt  it’ ? r e  ~ rm o ’  i h~~ - r i i  s t r u c t u r e . He r e  t he  user

r- i~ i ’ l c t u j re a t u r l e  r’t t~~e f o r ”  e~~ ’ l a i n e r i  a t ’ov m ,  and he may

t P ’ i ti . p f  t b~~ ‘ & i r ç r u  r r n ce s s  a’; run e of ch o osmnu 4 t ’loc~~S of

C o l u a ” r ~~ to O~~it  • r ’ - :  c o l u m n s  t o  s a v e ,  s u c c e s s i v e l y  r e f i n in g

t tt t- c ’ O m c . s ,  L r i t il  t b u* l i s t i n g s  are narrowed down to a

- , i l I  t’o’u. .r c~~t i s f y i n cm t h ~ ch a r i c t e r i s t i c s  h~~ needs. Ihe

s e l e c t i o n  (‘~ c~ ua r ~ u e t p r m s t 1 c  r~~lumns  i s o r q a n i z e c i  in a t r e e ,

~~hp u~~~ r t h .~ u s e r  ru~~e~ riot t u C  iw a r e  of  this. ~ is f i r s t  ch oie ~

— t ~~t ‘ i rs t  I ~- v e I o f th e t ru~p — I ;  t h i s :  f ro’u irroncl a l  1 of

t t • ’ ) r  ‘OCn~1-~r ’P  c - , P~~c ’ r u r i eS  o f  s r u f t w a r p  c T a s s i f i c a ~~ions he

Chooses t h O S e  f r o m  •i~~oni whose s u t ’ j i v i s i o n ç  he w i s h e s  t o

ob oos~’. ~ or e~~ i r” r l e  I user w h o S e  ~oal is to fi n d  a sort for

r~-~ l u ~ Sof l  ~~ 1 1  lo~~ o v e r  t h e  1j r ~~t menu. co ruta ir l in q

1 “ I  ~~ ~mu ~~~~~ , P i r l w l r p ’ , . . • .in i w i  1 1 sc’ec m f y ha rdware for

P ,~u r P p r c I a r i c -it i on , ~n 1 iua-y i grin re 1 inguaqe i f any 
-

l~~ rq i~ ,u ~e ~~m I I  to . Ihe s t i t ~~1 l v 1 s i o n S  of  e~~rh  o f  t h e  c h o s e n

‘uu , m I i r  s u j h u i ~~~i s i o r ~s n~ e a c h  o f  t h e  c ho s e n  c a t e n o r m e s a r e

preserteo f o r  re’v ie . .  — th en t r i ps m i nor s u t u d i v i s m o n s  — arid so

•o r t h ,  and t e  uj st’ r ‘ i-v re f  i n c  h is  C h o i c e  along any

(I r ’ c t lop -i~~ l u n ~~ ~s p~~ .s , 1 S 1 ’ p
~~ u n t i l  t~ j rtbe r s u b d i v i s i o n s

ir~ e~~ b i u u S t e 1 . 

- —~~~~~~~~ - --~— - - - - • — -  - •- • -- •• • • 
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T ” e  p r y s i r a l  ‘ocr’ c hosen f~~r ~ h i~~ structure was a t r e e

wh ere each node r o r t ai ri S ~ t~~hl~~ of names of it s

suro r (IIru) p e r o op  t a h l e~~ ann na m e s  o~ so ftware l i s t i n g s

w h i C h  b . i vp  t he  c h a r a c t e r i s t i c s  of that node but are too

ge ne r a l  t o  i-s l i s r ’ — o  .- )uo ru q t h e  nnde ’~ subor d ina te nodes.

(t .riti C~~ t ru a t a q iv e ri li ~~t m n o  w i l l  t y o i c a l l y  be referenced

in s v .ral d i f f e r e n t  oa rt s of the characteristics tree ,

most li k e l y  onc~t under each major sut’cateqory of the root.)

T hp r e l a t i o n a l  d-i t~~h ase  mo d~~1 off ered an easy mechan ism

for mainten an ce ~ f these node tables.

.\t t h i s  i - oirut it was decided to use the 1NG~ ES da tabase

m anagement syste m a v a i l a b l e  on the NPS computer l aboratory

PDP 11 Comp ute r unoer the t j r ’ T x  op erat ing system .

C. L~MbUu( l S E L E C T I O N

lh e SyStem pro grams are w r i t t e n  in fIIJ EL (the INGRES

ciuerv Ianqi iaoe l er’heddeo in the p ro grammin g language C.

I

— I ~~~—
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i- ’. ~L~~aS If i1~ - T L ~~ U F  ~ t f  ~~~~~

A ~~l ausi l l p ,  i n t j l t i v ~ so ft w a r e  c l a s s i f i c a t i o n  waS

Snuc’ht h~~t on e x i s t i n g  cv~~tCm see~’et.) to he ent i r e l y

sui t a t —1 e m r u r e o v p r ,  t h ey  c~ j f f e r e - 1  w i d e l y  suggesting that

• c l a s s i r i r u t i o r i  cino~~riess may be in some degree re )ati v~ to

the e n v i r o n m e n t  is w n i c n  the c a ta l o g u e  i s  t o  e m p loy ee d .  So

i t  was aecided to im o l em e n t  a v a r i a b l e  typ e of

c l a s s m n r a t m r , ru W h i C h  P - C h  user  aoency can confi gur e as i t

sees f i t .

Here is an exa mple c l a s s i # i c a t i o n :

1— Co rrou ter software tools

Up era tino system

• C o m p i l e r

L3ru’luaoe

lime shar ino

r op r ocr r a r n m i nn

l iebueiaing a i d s

2— L,ata m a n i r u l a t i n q to~~Is :

Text p a i t i n g  -

Sort

b’ ero e

L a t  a t ua Se

lest lata gener ators

Uata str uc tur es l i k e  St i Ck , OUCUP C tC .

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - —~~~~ - — — - - -~~
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U r e r  it i - ’ r s r.-sp~ir c h

- ~i —  r~ij5jlflf’ç5 a r r 1m c ~~t ions
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i a J ’ ~ is i r n o l e r - e r i t e m  ,j~~~ an  1 \ t~-~~S database . A tree

st r u ct u r e  is s i m u l a t C d  u $ inq r e l a t i o n s ,  A small

dem onstr a t io n ~atahi se ~s ~ r mo~~r~ in f i m u r e I .

1h.~ root of t~~e t r ’~P is NP “ ur - i m o t i b l e ” r e l a t i o n  whi ch

is loa ~~e at  sySt P’r i n s t i l l a t i o n  t i m e  and can  not I-c

Ch Ci n -15¼1 I:’, the ’ user . i ii ntat \ le t u p l e s  Show the m a i n

r-t ra ncres o f  t he  t r ee :  ~np sp a r e  th e m n c1~~r’pnderi t cate gories

of soft.5are c r a r a c t e r i s t i c s ,  l i k e  lariguaQe and hardware.

~v er y r~o - i~’ of t he  tree i s a r e l a t i o n  w i t h  two fields ,

rjcl (recOrrl J O )  an’, c r~~a’r~ (cl ass record name). Ri d is used

as a ~ev to a l l  actio n s . 1* a ri~~ i s equal to zero, it

mp,~p s there is a r e l i t i o n  w j t h  t h at  n ime wh~~~h further

S U h r i l V 1 d C S  t h e  c u r r e nt  r~~l a t i ~~n , j f  a r i d  is qreater than

Z e ro ,  it  means cr r ’ir - e i~ ~~~~ recr’ r . i  name i t s e l f .  Un~

l i s t  in~ t ray  ( an o  L l s i a l  l v ~i 1 1 )  be fo u n d  recorded in more

t ha n  one rror~r b (r r l a r m ~~r’). Ther e is no in 1 o r m a t i o n  about

th e li ~~t in os on t~~e tre’ r e l a t i o n s ;  cm l v rids are Shown.

A l l  o th er m n f~~rm a t i o n  about a s p e c i f i c  l i ; ’ irm q can be found

in th~ r~~c o r 1 f i l - ~ (ifl~~ ~ hr (wr .rC ) r e I ’ i t i~~ns, w h i c h  are in

t he  e- i -u r r r u l e  Shown i~~’ f m ~~~t , re  ~~~~,

— I n —
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l v .  C f l ( . ’ 1~~i; A r1r T~~STI N(~ PHA SES

lh ~ J S I ~i S v S t e f r  .as ‘lesioned in a top  down manner .

F i r s ’ tne ~ r~ a 1n  •ra..p of th e  5y s t e n  was g e s i an e d ,  coded and

te ct eci . T h o r ’  the r r im i r v  f u n c t i o n  gf th e system , the search

C5 r t~Cira-1 , ~~aS  (lesirlne(1 , coded and tested. ~s the sea rch

Pr oor,-” hp cOmp s laroe , sqrrp p r oblems heoan to surface. The

C c o m p i l e r  be gin to p r i n t  e r r o r s  abou t  undeclared variables

~r -i c r ’ ~e re  in f a r t  c~e c l a rp d . At t h j 5  Doint t h~ output of

~ I~UEL n r eco ”n i le r was checke d and it was seen that s i m i l a r

sta t e.n~~nt s i n i i 4 fe r en t Parts of the source code w e r e

t r a n s la t e ,, i n to  C ~s c i f f ~~rent  c o d e s .  bhen the source was

l iv i ipd  i n t o  ~ - r a l l e r  f i l e s ,  t he  ~QU~ L ore~~omr~i l e r  seemed to

work ~ q r r e c t lv .

A f t p r  ~ c ’~r p i t a t i ~ ’n ~ as a c c o m p l i s h e d  t he  testing began to

t a x e ~r-uc t ’- i,ore r i m e  th an a n t i c i p a t e d .  The author was

unore p irPd tor th P  ~e l ib Pr ate ne Ss w i t h  w h ich INGRES

f u pC t  i one- i .

-‘.h.n run t i — e  error mess-~nps surf aced , it was d i f f i c u l t

to find ou t  wh it e x a c t l y  was wrong because two como m lers

a ni  rh e l - ,.;~ ’-S S y s t e m  were a l l  jr iv oT~ -ed.

a

-10w
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r

~~~~~ i~~~r’- ~ n~’t i l l ’ ~w d~~c l a r o t i o n  of inteoe r arrays . For

~~~~~~ r e , 4 ; o n  t’~~ 
j r ~t~ ’ i’~r a r r  Iv usel as th, input buffer was

iec l 4 r - ~~1 as  i C ~-j r i - i” l .  - in I t h en , when require d , each

v a l u e  # m s  ‘a ~~ en one  p-~ nnp fr~~” the C arr ay into an E.QUEL

v m r i ~~pl~~ f ’ ~~r use.

1~~~ ~;,~~ir cn pr r~-I r i m  ‘S CoPnOSeo of an o r o xim a t e-l y 1000

l i ne’ . ~~t ‘a y causø i n t e r a c t i v e  rrohl~~ms if run

c onc,.rr,~- t r l v  ,-. i t h aid, ri,l~~ t~~ and m o di f y programs. The

5e r r ~ ~~~~~~~ ~~~~ , j  t h.~ k e - v  C o ’~r?onPnt  ci t ISIS. It is p ossible

t~~ ç~-~ nr~~ r - ~ a r e l u c e l  I S T S  . ‘ - v r u n ni n .~ just t h e  s e a r c h

$ u j n C t i ~~~n, m a , n r ~~ in inq ~“e - 1 a t- ~b a c e  (adds , m o d i f i c a t i o n s

~~~~ “c let i~~n si ov ~jsi ’~- i t n e  ~~~~~~~~ quer y language ~(JEL.

a
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~~~~‘ S l t ’
~ C \~ ~-~ tL. II I~ ~1

m e  s y s r e - ’  ri p j  I rs .. t n l l , ..jir~ canah i l i t  jes:

~~~~

l I ~ ~ V S t P I  $ . s - I r ç ”~~s - ;  ‘or r - ~s i ’ I e n P  l i s t i n q ~ accordi ng to

u ser s rm ec i f ie ’ i g u a l i f i c a t i o n s .  Ihe user can choose uP t o  25

q u a l i f i c a t i o n s  for a l i v e n  search .

0.

A n y Jser c i n  a 1~’ -i l i s t  i r~~~; t h~~rp is no need to get

“ a l- I ” per~,ic5 ,nr’ f r ~~-” t~~e I SIS ,
~ar43q er . Ih e- rr i n c i o l e

r e s t r i c t i o n  t’r ai - l i t  ion is tb~~t t h e  -dept h of the tree can

he i x i -j~~ s ’ r f  irc, jn i dO arcs. ,‘~h~~n a l i s t i n g  is created ,

t he  I i  ~~ i n  “oWrm .~r ” ~ s s i i n s  a one - l e t t e r  o a s s w o r d .

C. -- o a i t y

In - a o.~ner ~~
# 

~ l i s t t n q  can m 0 f l f y  e i t h e r  the l i s t i n g

-I.a 3 C r l o t io n  ~ n i/ o r  t~~e ‘~~‘mer’ fou nd” i n f o r m a t i o n .

1. : e - i~~~ e- :

T r s - ~ o w n e r  ~~~$ a l i c ti n c i  c - i n  de l~~’t e  h i s  l i s tin g .

C u r ra r i t l y  t h e  I~~1S sy stpm can has a m a x i m u m  of 327b?

l i s t  m i s  r ’ pc a u s e  I , c f m n , -is i r  ~ss i:~ne l  2 b ytes unigue ID

n u- rsn e r c_ t i y  cn’ i o , i n i  i l l  “ n I ” a t t r i p u t e s  to i4 in r e l a r i ~~n

-je cl a r a t i ons , th e cySt-em cou l - i b o l d  uP to 2 , l 7 ~~,4S3,o47

• l is t in’s .

Fu r t h e r  i n f o r m a t i o n  m ay  ne found in the user ’ s m anu a l .

“5 
I
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~‘ U~’LF ‘Is .1 r~ T f t ~ s y S r ~~’I

o r~a - j s e r  crr ”ulci use t h e -  s ea r cn  Pro g ra m  or add,

l elet e ~ n i  mo’- i i f ~ o r ’ o i n im  a~ a g i v e n  t i m e . If m o r e  t h a n  one

us~~r is L l S i n ~ one o ~~hes~~~. ISIS -‘ay not work correctly

r- a c ause so— ,-. t . . -’po ra r y  ISI S i n f~~rm -~ti on is stored in shared

1i ’~~t~~ re l a t i o n s .  -

Sy~~tpm resron5 ,~’ i s  v e r y  s l o w  e v e n  w h e - n  the l i s t i n a

~Ia t a ~’a:;~ i s  ~ i i is c J l e . T h i s  i s  a poa r ,nt l v  a c ha r a c t e r i s t i c

o f  t ” e  1~J~~~t~ system .

It is ,mo o s i t s l e  to p r i n t  a riar d coov of the system

I iSt ,n)s in c - 3 t al o q ue form ~ t ore-sent . Each bran ch Point is

emooned in a re l a t i o n  and a l l  r e - l o t i o n s  can he p rinted hut

it is r~a r d  to °xtrac t a cat alo gue form from them . by

o r i n t i nci “ r e c o ri f i l e ” i n S  “ w h r ” r e l a t i o n s  a l l  l i s t i n g s  in

the cyste -m can he s.en as a l i s t  f o r m .

It woul d he p refer able to us~ a more e f f i c i e n t ,  faster

da tabase s y s t e n  t o  i— n r l e m , n t  ISIS, or not to use a database

S y s t e m  at a l l .

I1
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I~~IS syste -” ,.~~s -le si-inerl w i t h  softw a re cataloguing

in  m i ni ;  rso ,ev-ar t~ ’If s~~sr e m c o u l d  he - used in ma ny d i f f e r e n t

a~’ c l i c i t i o r -’s ,  ‘-‘ r e .amz-l e. t~~e as sianm ent of o e rs o n ne l  t o

m rs . P~~r~~ s o n e l Ch~~n i C t e n , S t i C S  c~~u l I  be put i nto r e l a t i o n s

a pe r s on  i s r,e~.Ie ,l fpr a s c e c , f i c  j p h ,  he can he

foun , t ’ i ro u a h  t h .~ S e a r c h  P ro c e s s .

a
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Tn ~ ou rc’oses pt t h i s  r” a nu a l  are t h r e e f o l d :

I. To i n r ro~~uce t~~e prcs~-~ram t-c f a c i l i t a t e  m a intenance.

2. lo r r o v i 1 e  , n t o r — ’ - a t i o n  t o  t Ne  IS IS Sy stem manager to

~~~~~~~~ ~~i~~- to e~~r Irs e sv ste-’ e f f i c i e n t l y  conf i ciured .

~~ . To Pr o v i d e  th e u Se -r~ w i t h  more d e t a i l e d  ~nowl ecJ ge of

t~~e s y s t e i ~ a’i I t o  l i s t  tn e e r ro r  c o n d i t i on s .

~‘unniri o t h - ~ s~~s t e - ”  i s  v e ry  e a s y  and aenera ll y no

c-n ev iou s exp e r ien c e is re -cju jre-g . The - f i r s t  t i m e  user shou ld

not r’e-~~ j  t o  read t h i s  “anual he sho u l d  s i m p l y  log in as

“ iS i S ” and th en ty ce “or ” .

I
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I t ‘u c t i on  a I ~ o ‘ a r ,‘ I n t o r m a t i on y c ~ 
m.~ ( ~ S I S ) i s an

on l i ’~e c ita l ~’ iii,’ C~~c~~’Ci ii 1~ I~
s
~~ i~ ino- i  t~~r Cn ’i ’I’ute r So~~t w a r ~~.

I S I S a us e r  - !‘ iv  r~’ c o r I  t h e  ,‘x i s t e - n c ,  ~fld

t’h m r s ~~t e n m s t m c s  ot •~ new  ~s r - ~~~r u,s , ari d m a y  ‘- - i ~~e searches for

C~~S q 1 I n 1  —, o t I w ~~re ~‘y c i t i n o  t h e -  ~— b i r i c t e r l ’ ~t l c s  d,’ s i re d .

1 h j r ~~C t ~ ’r ~~-~ t S c 4  ire qc)e~~l f i e i  hy 8ele C t I O f l  from a

S I i C C t ’ S 5 l  00 0 ?  “COWl

IS L S i i m n l e m e r ~t o - I  on a ~‘~~~— l I c~~mt ’, ite - r ¼~pe-r it m c i

in iCt’ t h~ ti ”.4( ~ ‘i-’erat i c - i -i ‘iy~~f ,-.n- u’ ; l n - I  t h e  l”~(,l~t - S  ( la ta  h i ie

“.uiioe-a eri t s y S t e ” . It iS w r i t t e n  i n the ~aJF L query

I anciima ic embe l 1,’-i m r-i I be nm l r in m l  0 -1  1 -ir i luaqe C .

a 

- -
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The SyS t em i s com , osed pf t - h r e - a  nrogram s;

• ~ ~ ro q m ~~m ( , s i s’n a i ri • c

1hi ~ pr o gm im i g w r i t t e n  in t he - lanquage C. Upon lo g in

is “ i si s ” , -ma in is e~~ecutecI autr ’r r - i t i c a l l y .  Then, according

to user in s t r u c t i o n s ,  cont rol i s t rans ferred to one of the

p roqrail s in f i c ~im r e ‘i. I s i ~~m a i n .c is ver y st r a i g htforward

m l  nepag no e x p l a n a t i o n .

i c i sm a i n .c
“a in  program 

: src.~i : adm.g
:search oroorai- :A cld—Dele -t e— M od ,sy :

p rogram

F i g u r e  ~~. I S IS  omp - iram h e i r a r c h y

-~~~~ - 

- 2 7 -
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2. ‘arc” Proo r m in  src.a

Th is p rogram i s  . , r i tt en  in ~ Ij~~~ (the I F-O~R L S  query

lan oua-1e- ) -in- i C. It ‘does a se-arch of ISIS software l i s t i n g s

acc oroi n l  to L s e r  j u a l i f i c a t i o n s  and q i sp l a y s  the results.

~, • Ar in—L e I p t e — ~ - o dj  f y  t~roci rarr ( acim .q

I r i s  prociram is also w r i t t e n  in IJUEL and C. It a llows a

user to aoo new l i s t i n g s  t o  the system . It also allows a

l i s t i r i a o r i g i n a t o r  to m o d i f y or de lete an exi s t i r ,Q l i s t i n g .

4 . 1)ara Structures

lhe o r i n c j o l p  ISIS cata structures are described belo w:

a. t he r e l a t i o n  “ recor - i fi l e - ” contains a master f i l e

p t t h e  l i s t i n g s ,  w i t h  each i d e n t i f i e d  by name arid unioue ID

ri,ir- t’ er (l-~ ( D) .

p . I r - i fo r ” a t i n n about where to find the software

cc~rresr ,on-, in’, to the l i s t i n g s  is in the “w h r ” r e l a t i o n ,

i ,i e n t - i f , e i  t’y unin u e II~ numb er .

C . Th e- m a i n softw a re c h a r a c t e r i s t i c  classes are the

tuc ’les of Ine “m a intal’le ” rel a t i on.

a . A v a r i a l - l e  ~ et of “node ” relations embodies the

Ire-C st ructure.

a

— 2$—
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t a c h  no~ i,-’ r p l j t m n n  Co n t ai ns:

I. L m s ~~in ci n am e - s arm i It) nu im hp r s.

an i/or

~~~. f * - s c-~ nam e-s c- sf dependent node relations ,

• , i~~r-~t i t ie  i n-v —~I~~’ s o f zero.

~4. ~.~E A ~~L’I r U ~~v~A ’

1. (-,eneral ~~~ e -w

T h e  s e a r c h  o roc i ra m s e a r c h e s  f o r  l i s t i ng s  of  e x i s t i n g

software m e e t i r i  the c h a r a c t e r i s t i c s  -sp e ci fi ed by the user .

Th e user soe ci f ies these by answ erin g questions posed by

IS I S.

Sy~~t e -m e x e c u t i o n  is slow even when the l i s t i n g  database

is sh o rt ; to p revent a long search over a short l i s t ,  the

user cra y tie w i l l  m u  to scan .m l i s t  of a l l  of the records in

t he sy stem. For t h i s  reason there is an opt ion to display

a l l  records at the heg inn jno

~ gen e—al flo w c h a r t  ~ f the s e a r c h  Prog ra m i s  g i ve n  in

fio ur e -I . Af t e r  t he user sp eci fies some q u a l i f i c a t i o n s ,

t h e  s y s t e m  r e p l ie s  hey, many l i s t i n g s  me et the

ciu~)), t , c i r i o n s ;  t h e -  u se r  m a y  t h e - n  e i t h e r  see the l i s t i n g s

w h i c n  “- -“el h i s  q u a l i f i c a t i o n s  c-s r  he may cha nge his

oual i t i c i t  ions.

-
‘ A f t e r  one- se-arch h a s  m’e e n f i n i shpd ,  th e user may

c o r - s t i rw e ,4 I t h  o t he r  searches or he- may e x i t  from the

SyS tpm . r

- — - - - - ---
~~~~~~~-
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am src.q 
-

prints introduction

_ j_ i 
-

- coun ts # of
listings

[ _ __ <
~~~~~~~~~~~~H 

h~~P~~~~~~ C 
exit)

A display all 1[
~ 

listings J
\~/

< [branch ~

‘41 qmainl (r h 1 prints general classi—
C fications to begin

“4’, 
qualification.

C~ 1t i) > t
qmain2( ) 1
prints present qua l i f i ca t ion

/ ¼ begin qualification
_________ 1 1 1 at the beginning

(__
exi

~~
J-’E— help branch j > preserving present

_________ L J qualifications .

1< _ _  

> 1
displ2( )  

- -  

qsls2( deleteq( )

display listings, further qualify, delete som e
qualifications.

_ _  - - -- -~~- - ---  _ _ _ _ _ _

L~~_ _ _ _ _ _  -- ~~~~~~~~~~~~~~~~~

Figur. 4. The general flowchart of s.arch pr ogram src- .q.

30
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Ihe fu n c t i o n a l  di - i - -~ r i ’n  of t h~ S e - a r c h  p re a ra m  i s  ShOw n

in fi a ure --s .

I r~~ sourc e C ol e  for the se-arch program is contained in

t~~ree f i l e s .

a. F i l e  src. ri

Ihe - C o-’e - in th is f i l e -  p erf o rm s t h e  actual search; i~ is

cornc ’oseci of t h e  f o l l o w ~~ri~ j f u n c t i o n s ;

m ain : c a l l s  i n t r o d  an- I m ns rc h  f u n c t i o n s .

i n t r o  : Pr in t s  th e i n t r o d u c t i o n  and invoke -s INGRES

usi rin the I S IS  ~ia tabase .

mn s rc  : c a l l s  the search routine, the -n e x i t s  ISIS.

sea rch: moni tors the se-arch orocess b-v c a l l i n g

f unct ions.

coun t i : counts number of l i s t i n g s  i ra the s y s t e m .

l i p t i : gj srila v s a l t  l i s t i n g s  in the System.

(lir aini : m on i tors t h e  a u a l i f i c a t i o r m  process.

z’re l sl : Puts re l ations onto stack I.

qslsd : one  by one -~e!s a relatio n name from Stack 1.

g u a l i f i e s  i t an-I outs r e - s t il ts onto stack 2.

oum—ain2: m o n i t O r s  th e rest of the a u a l i f i c a t i o n .

cosdsl : cop ies stack 2 to stack I.

rr ciu al : p r i n t s  current ,u al ifi c a ti o n s.

dele Ig : iel etes - m i a l i f i c a t i o r is from stack 1.

ii s p l 2 :  l i s o l a y s  l i s t i n o s  accord ing to q u a l i f i c a t i o n s .

a
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F ’ - si s t i l( ’ is  i nc lu le d  in s rc . q a~ c o m p i l e  t i m e .

Irt r e - a c - - sn t n .-  st ’-i rcn p rogram is se-oarated into two

‘ j l e - -~, —.rc .i a o l  eticsrc .g, is t h at the - E (~UFL ore-com p i l e r

1Ci.~S n-~t s— c-’ t g  work c o r r e c t l y  for long Source f i l e s .

Ih1 ~ f i l e  r r ovi qes the f o l l n w i n g  functio n s:

-i ~ ~ -i : Jis c ’ta v s fl tyoc qua d i f ,cat ior ic. 
- -

cn t t~’5: COUntS t a o l e -~ l upl es.

i i s tt’3 : 3icr u l a y s  l i s t i n a s  in t a b l eS .

a l i s t i n g  numb er from t e r m i n a l .

c. F i le com .a

I h i s  f i l e  is commo n to b oth the se-arch program and the

:‘~1i~ t )ele -te~~’
.’o~I j fv progr m . It orovid es the f o l l o w i n g

fu ncti o ns

cyh-’rc: evaluat e s the f i r s t  usage of search program.

b e - l o i s :  p r i n t S  i n f o r m a t i o n  h e l p f u l  t~ a user who has

“los t h i s  way ”.

~ rcadc: --me ts a c h a r a c t e r  f r o m  t e r m i n a l .

-)rea-In: oets a m a x i m u m  of ten in te ge r numbers from

t e r m i n a l .

‘-s~~- ie n I o r ints an error messa ge- .

irifc sh e o r i n t~ IS IS i n f o r m a t i o n  of a general nature.

2. ~e e c i * i c a t i o n s  o f the Search Program

A searcn is r-ser f~~r’rec1 riy s p e c i f y i n g  the c h a r a c t e r i s t i c s

o f  t h e -  sought for so ftw are. As the search continues, the-Se

C h a r a c t e r i C t i C s  are Su Cc essive - l y refined.

— 3 3 —  
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Se~~r~~ is mr-s e- on a ~ im u t ~~ted tree structure. Ever y

oo~~~ ~ f t~-se tr,~p is a r e l a t i o n . The root of the tree is the

‘rii a i ’~t ar- I c ” r e l a t i o n , In or der t o  he -cm the search process,

~ t s e r r~ i - ~.t  c-coc’sp at le a s t one branch.

T’- e q u a l i f i c a t i o n  orocess uses two q u a l i f i c a t i o n

st ac~~s, e-icn ?S e lem ents long, so the - user can have a

-r .3~~ i-r u-n r t  2S ciu~~l i f i c a t  ions at any one tim e. Stack I is

use-ti as th e -  m a i n  st ack; stacx 2 is used as an aux i l e r y

tac c ,.r’en cb an o in ~ a u a l i f i c a t i o n s .

Each Sta Ck re-Cor d has two fi e~~-is:

a. ~u u a l i f i c a t i o n  na-’e-

~~. Q u a l i f i c a t i o n  tyPe , w hi C h  has value M , vt or D.

t h e - S e  co o es  a re  u s e - I  to sp eci fy actio ns to he performed

aher i  the stack is orocessed.

- . ~: ~ri i s q u a l i f i c a t i o n  shows miscellaneous tupl e s w hi ch

are tur~l e - s w i t h  ID nucrhe rs areater than zero in the given

re I a ll on.

I n s t r u c t i o n  to w r i t e  i 1 1  the tupl es of a aiven

re l a t i o n  ~P i i ch hav e arm ID number greater than zero.

U : in s tru c ti o n to -l is o lay a l l  tu oles of this re l ation

~ h i Ch are careate r than zero; there exist  here some tup les

,.hiCh n ave I’) riu ’r r’prc ecual to zero, meanin g th e -re - are

f u r t r u e - i ’  sur’1I v is i o r i s.  So f~, in eff e ct, w i l l  Cause - branch

r e c e - s rm s to oe l i sp l aved also.

L - _ _ _ _  ~~~~~~~~~~~~~~~ J
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Th e - - l i si la y f u n C t i o n  ( ‘i sp l? ) uses st ack 1 re-Cords

jn~~ ac co r )in -a t o  the ’ c m u a l i f i c a t i o n  typ e it emp loys

I i  Pf e r e r i t - . n C t k - --s iS to find  l i s t  ino s h i C h  m eet a l l  the

spe c i  t i c  o~~a l i  t i c a t i o n s .

I-o q i s o l a v  -. ana . tvr’e- q u m l i f i c a t i o n s ,  thr ee - table

r p l 3 ti ~)ns na ”ecl t a r - l e t ,  ta r- s l e ? and t a r l e S  are used. Ta b le - I

ar-s -i ta~~Ie2 are used for l i s t i n a  10’ s w h i C h  tre -et one

q u i l i t i c a t i o n .  \lot- e- t h a t the d i s o l a y  orocess is an AND

ooerati on not an C~’~ op e r a t i o r , so tahl e 5  i d e n t i f i e s

l is t i n is  w~~) C h  m e - C t  a l l  o rev i ou sl~ r rocessed

q u a l i f i c a t i o n s .

It is more ~ i t f i c u l t  to iisrtl v P ty rt e g u - a l i f i c a t i o n s ,

,h i ch  hq~~e- b r a n ch  r e l a t i o n s,  b e c a u s e  it is also necess ary

to f i n -I Out an;1 e v a l u a t e  a l l  l i s t i n g s  in the branches. For

• t h i s  reason , in a d d i t i o n  to the three table relations

me~- - s t i 3ne~1 apove, two ‘tore relati on s named t ah ledl and

tar -lec ,2 are useo. A l l  l i s t i n g  ri d ’s for a given

~iu .t l i f i c a t i o n  are saved in t h l e — I t ,  and subb ranch r e l a t i o n

nam es are saved in tahled2 . Or-se tu~~I e  is taken from

i f  t h i s  tt jple ShOw S a branch , i t is evaluated ar-sd

th e r e s u l t i ng l i s t i n g  Id’ s are Out into tableaU branches,

if a n ,  are Put to tabl eci 2 aaain , and the orr-scess cont inues

u n t i l  t- a r - sl ed2 is em p ty. A t t h i s  t i m e  r a t t le dt has a l l

l i s t i n a s w h i C h  meet ~ tyPe o u a t i f i c a t i o n .

-
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~ ~‘~~e- u- ic r  a t  i I i mp  c in p v r L ’ l o y  t h i s  Part ~ f the-

~r-t,r an; ~~ ‘~~r~~i 5~’ t r ese- t a r - i c ’. ecorr .~ CO n fU S e-ti . I f  t h i s

-~ i t u a ! i ’ o  15 ~~Ct~’’ t~~~~ user’ Sh O u l d  chec k other

t e r -’- i r-s~~ ls  $- c- r -a usia r ’  u~.~~ ”—l ii~~~~Ii~~~ t h e- n  w ai t and try

i r ~~ I ~ ~‘ ‘~ e’ ~S~~r’ — 1~ I’, mr - s i ri a ~ be- ~~ua 1 i f i cat i on

.- r  - sc r r’c at o’:’-’; -n l ~ ~i sol ~~, ~u 5 t  h e  lp ne- s e r i a l l y .

a
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t h i s  c’rocrarr 15 use-I to acia ne -w  l i s t i n g s  into

t h~ syste-’ -m n-, to de le te or  m o d i f y  e - x i s t i n g  l i s t i n g s .  A

ae n e r ’ a l  f l o w c h a r t  of f r - s e o r o a r - a m i s  g i v en  in f i g u r e  h and

t he f u n c t i o n a l  dia gram i r - s  figu re 7.

T he - source code of the - p rogram is com rosed of the

t o l l o wi n i  f i l e s :

a .  F i l e  a lm .a

I b i s  f i l e  p erfor ms adri , delete , and m o d i f y  a c t i ons and

invokes functions in the oth er files.

F i l e  a-lm .o c o nt a in s the f o l l o w i n g  functions;

‘ra in : c a l l s  inf oh e and branc h functio n s , and invo kes

the catabaSe.

b ranch : b ranCh eS to add, de lete or m odi f y processes.

m onitors aad orocess. 4

,eto-ar : -iets Param ete rs f~~r a l i s t i n g  from t e r m i n a l .

aor fw h : ar-spends l i s t i n g s  to r e - c c - s r i f i l e  and whr

re I at ions .

a-u r i s: a l-is l i s t i n g s  to relations by c a l l i n g  other

fi r ic t i o n s .

r’urs~~r: Prjts r e l a t i on  name  chosen by user on the

stack.

c i c u r cl: p r i n t s  Current class and suh cateoories.

a

— 3 7 —  
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main adm.q
prits informatton

:
‘ 

~~~~~~~~~~~~~~~ 
LL’

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-— - _____ —

~~ 

begin
\IJ DELETE—MODIFY NO

get ID# and correct exit
append new listin~ password
to record file -

and whr relations 
________________ YES

branch
branch

add listing to add to existing
current relatioi-~ branch relation

L4’! branch

create a new 1 / A.
branch relation I

\1J __________________ \ “ modif y where

I 1’ relation

L 4~r~~~~
}

f

___ 
_ _ _ _

_

____________ —  

modify descr~p—
[~

elete all tion in record
- 

information file relationf or a given ID#

a
Figure 6. General flowchart of Add—Delete—Modify Prograut adm.q.
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a-i Ic ir: ., , - , ~~~ , l~~’.r in~ to curre- ’ot r e l a t i o n .

‘~~ 
, I i  ;t i n-  tn a newly created suhcateqory

rp’l , inn .

—~~ir rc: $ l i s r ini  ~o one of th e e x i s t i n g

b r~~~c heS .

• F i l e  eriC idm .I

t n i s  f i l e -  is incl u d ed in ad,n .q at c om p i l e  time. These

two t i l e s  -~~ re sol i t fgr th e same reason that the search

rout in.’ S u i v i d p - 1  the - EIJUh L p re comp i ler seeme-d unable - to

proc~~$s bot h a’ once.

F i l e  encad’r .n has the f o l l o w i n g  functions;

aelmou : gets pa r . - m r r et e r S ,  and monitors delete and

m o d i f y  processes.

oetnum: gets n l i s t i n g  ID number from the t e r m i n a l .

d,lete b eg innin g rart gf the delete orocess.

or o cl it: del e t e - s a l i s t - i p q  from a relation.

mo d i f y :  b e g inning ~‘ar’ of the modif y orocess .

m(1e-~~h : m o g i f i p s  l i s t i n g  d e s c r i p t i o n  and where

in f o r m a t  i on .

c. F i l e  com.a

T h i s  t i l e  c o nt a ins functi o ns common tg th e se-arch and

A c , i — I e l e t e — b o , i i f v  p r og r a m s .  ~ or m o r e  i n f o r m a t i o n  r e f e r  t o

th e search p rogram on r’a-ie 3?.

a
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_ _ _ _ _ _ _ _ _ _ _ _ _  _ _  



•.—.---• --,-.—-.

~

——-.--. - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-_ , — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - ~~~~~~~~ 
~~~~~- ~~~~~—v---- -

~~

I-,

C .  ~
.
~ s e c i t i C t io n s  c- s1 ~~~~~~~~~~~~~~~~~~~~~ prog ram

•‘~~ ~- s r (- s c P ’ c, * j s ~’r Car - - s  enter his l i s t  ing in to

e x i s t i ~~- rh~1 r 1 c t e r i s t 1 c  r e l a t i o n s  or’ he can create new

h- r an C h  c m )  a t ions and rr ,t t h e -  l i s t  inn i n t o  t h e m .

T ’ ~ a i’1) 4 oricess car’ st,i~~k ui-s to a max im u m  of 25

re )at i n r - s  r am p s . It - s i c I~OPS npt  me an  the user is restricted

c-s ~‘u t t i nq b i s 1 i St r -is i n t o t ~‘ we r t han c?o r e I at i on S , hut

ra t h e r  t h a t  he- c m  not ha v e  ‘r r- sre It - s at CS furth e r d i v i s i o n s

i a~~n t  i f i , ’ - j  ~~~~ pe n- l in i  5it ~ nv one t i m e .

~\be-n -1 OCw r e l a t i o n  is created as a ne-w bran ch , the-

s5m --s. e com e cinti must ue ier for ’rpd. Th is i s  done in f i l e  adm.q

~ y t h e  ne w b r c  ( n o w branch) f u n c t i o n . T h e  d a t e  sup p li ed to

th e S ’ I V F  comm ar -s i must re advan ced p e r i o d i c a l l y  by the ISIS

v m n a i e r ;  o t h e r w i s e - ,  when the l a te - ~5 reached , the relations

m~ iy be i n a d v e r t e n t l y  purged . It i s  p ro b a b ly  be s t  i f  t h e

c a v e  l at e  i s  i - i e n t i c a l  t o  t h a t  use-i t o  s a v e  ot h er

r e l a t i o n s .

and -~ t~~ TFY processes at the 1 - s e - g in ni n g use the

same - ielmod f u n c t i o n  to i d e n t i f y  the - owner of th e l i s t i n g

w h i Ch IS to r-e~~ael e t cd rr m o i i f i e c l . For t h i s  reason the

user - ai ~~es a l i s t i n g  II~’ num t -s e - r and th e system checks to

f ir - s - I  Out i t  tti.re is ins- re -c c- s r - I w~ t h  t ha t  number.

\tt .r ..arls th e P - S S w P r ’ l  iS C~~CC kCV t h e - r ’asswora w a s  se t  u~

t h e  ~~~~~ proc~~sc  ,~ - se n  t h e -  l is t i ng  w a s  c r e a te d  it is

one c r a r a C t ~’r . ~nr e - ~ ,- r p lp i t  m a y  be “ .“ t f u l l s t o r ’ ) or any

I.tt ~~r or i , i i t . 4t t~’r the - c~- s rr e - ct password is reCe ived.

a
th e l y l e - f e -  or m a i i f y  process csn begin.

— 
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Th i s  ‘- r ’c— s s  Iel .-t ”s a l i s t i n g  from “ r eco rdti l e ” . the

m~~
.
~jfe -r I ~ s t j r - s i re - I  ‘it- i c - s n .  a n- i  f r om  “ wh r ” , the wh e r e  found,

r - s . ’ lafian , u--s - I  t - s~’ - i i o c  t o  Sea rch the br anch rel ations

Sta r t  i n  i t r b e -  rn - t • ~he-n th e 1 ist in - :u is found recorded in

a rn’I,j t j c- - s r i , tn~’ g ut-t- r m n c h e - s  of th at r e l a t i o n  are i gnored.

a Ii ;t in  i is le - l pt- e - d from a rel a t i o n ,  i f there are

n-i m ore l i s t i n i ç  in that r e l a t i o n , the r e l a t i o n  is also

d e stro y e d. i f the Pace-nt P-ias no entries other then the

~estro-ie i r e l a t i o n  then the oarent re l a t i o n  is also

( l e s t - r o v e - I ;  o t h e r w i S e  t h e -  C h i l d  r e l a t i o n  name i s  deleted

f p p m  t he  p arent.

IN. ’ tie - l e - t e -  nrocess e - m p l o - i t~s t h e -  same stack used by the

aid u rocess. The f u n ct i o n  d ur nwr t  (dummy w r i t e ) ,  w h i c h

Prints t h e -  t ou  ‘~ elem ents of th e stack , was used in the

t e s t - i n - i  phase of th e -  program and was l e f t  in. It can be

r p m c t i v a t e . i  (--sy r e -moving the tw o Sla shes “I I”  (comm ent )

Previous to d u - n w r t ( ) .  t1 v ch an g ing ‘
~
, to dS in the “ f o r ”

s ta t e rm n t  in j r w r ~~, a)) Stack e lem ents can be w r i t t e n

Ou r ir ic j  ~~h 
~i .lete and aol processes .

\‘ fl) 
~ Y f”~I)C~ ~S

it is  ‘ r - s l y  nos~~it-i l~’ to modif y l i s t i n g  desc ripti on and

~.he -r e ir i t r i r m a t i o n . I t  th e user needs to m o di f y the tree-

e n t r i e s  for h i ~~t i n g  ~~.‘ m ust f i r s t  use DF L 1- T 1 to remove

t h e  l i s t i n ~i e n tr i es  arid th e n use AOL ) to create revised

one-S.

a
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[II. SYST~~ r.ENE~~41I flN

-; Thi s sec tio n ‘,~
p) ins how to i n s t a l l  ISIS . I S I S

re-guir es the dat-abase m anaqem nt system INGRES w h i c h

requires th e iJNI~~ op er at ing system wh i ch runs on P L ) P / 1 I

N j r d I~ a r~~.

A .  D 4 T A H A S ~. S €1 t IP

The ACTUAL software database is named “i s is O” .

I f a L) E ’v O NST PA T I O N na r a h a s e  is  desired , it should be

named “ i s i s t ” . A dem onstrati on database is not necessary.

• The d atabase is created as 1o1 )ow. (the “Z” si gn is the

Il-d X prompt symb o l )

F i r s t  m ount II’ iGRF~S. A t  NPS t h i S  is done via a UN IX

she) I f i l e ,  invoke d as fgl lows:

Y. /usr /ingres /sysm nt.sh

‘ b a  creat e database i sisO:

~crearrbb i s i s O

Invoke INt,RES ooeratino on the new ly created database:

• 
~inare$ 

j~~ i~~0

T h e -  ftr~kES pr ompt is “ rio * “ .

N~~w create the m ain l i stin a  and locatio n relati on s and

the “root ” r.lation ~ for I-hp a trihute tree

-(43-
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ci 0

crea te r e c c - s r 1 f i l e (r i - l~~i c~, rn-im a:cI? . r~~ec~~cSi~, pswrd cl )

crea te ~h c (r i 1  i~~ , r i es c S U )

cre at e m a i n t a r l e (c c r ’ ime C I c ~)

• ~ “ ‘~~t r ~1 L \ - L c ” , th e rn--sc-s’ rel a t i o n ,  m ust be loaded

~ i t N  t ’ - se - na”.’s of its  :~ir e - c t  gescendents.

~or . - x a m r ) e ,

aoc-sen l to — a i n t a t - l e (c r n a r n e- “computer ”)

New , “com p uter ” is 3pc-sended. t3ranch names have a

m a x i m u m  c- s f Ic~ ch ar acters .

A f t e r  f i l l i n o  the ra in table , create the corresponding

node r e l a t i o n s .

For  e x a m p l e

• c reate comc- uter( ric i-i , cr ane c 3 .~ )

C e r t a i n  oth er rp l a t i p n s  w h i c h  are used by I S I S  as

t e m po ra ry  s t o ra o e  lurinc e x e c u t i o n  mus t  also be created , as

fo llo w s :

cre ate t a h l e l ( r i - i  i2)

create t -~h l e~~(r ii id )

create tan )e3 (ri1 I?)

crea te t a r l e d l (c i - I  i f l

c reate tah )-e d~~(cr name el-s )

I
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A l l  th e es s e nt i - I l r e l a t i o n s  have - now been created. DO

~O T  HJr~G~~T c c - s  “ s a v e ” r e l a t i o n s  uP to a reasonab le date , for

e x a m i l e  1 ye a r  a h ea d .  F~~r e x a m p l e :

sa v e - r e - l a t i o n n ame u n t i l  jan 30 191’?

r~e pe - a t  t h i s  c o m m a n o  f o r  each rel a t i o n  -w h i ch has been

c r .’ate-i .

Now I-he d a t a b a s e  is i s ’~
) i s  r e ady .  If it is desired to

create tNe i s i s i  dem onstration database, the orocedure is

reocated ~as an~~ve, ex cert that the f i r s t  command w ould he

Z c r e a r e  i s is t

a

- -l S —
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B . COMP I L A T I O N  OF PROGRAM S

To c o m p i l e  the  main program in file is i sma in.c use the

command

~ cc i s i s m a i n . c

Now re name the  out p ut  “ i s I s ” ;

my a.out isis

To c o m p i l e  the sea rch  Qro gram

First use the EQUEL precompi ler for the fil es which are

used by search .

X egue l src.o

The output is in file src.c

Z eguel encsrc.a

The output is in f i l e  e rm es rc . c

Z egue l com.q

The output is In file com .c

These are all C ffles. C~ m oile them usin g the EQUEL

l i b r a r y :

Z cc src.c — l g

The output Is in f i l e  a .out rename it “i s i-ss rc ” , as

follows:

~ my a.out i s - i ssrc

“ i s l s s r c ” i s  an e x e c u t a b l e  f i l e  which, when invoked.
a

p e r f o r m s  an i s i s  s e a r c h .

-- --- - .--
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To com p i l e  t he A d d — O e l e t e - M o d i f y  program:

F i r s t ,  use t he eguel p recom p i le r  for  the -  f i l e s  which

are used by t h i s  prog ram ,

~ equel adm .Q

The output is in f i l e  adm ,c

Z equel encadm .g

The output is in f i l e  encad m.c

The f ile com .c was alread y created during search

C o m pi l a t io n .

N~~w c o m p i l e  the program , using the EQUEL librar y .

Z cc adm.c — l g

Th . out put l .s In  f i le  a.out.

Rename it -isise dm ” , as f o l l o w s :

Z my a.out lsisa dm

No w , “ -l sisadm ” Is an executable f i l e  which, when

invoked , pe r f o rms  is i s  add, mo d i f y ,  ari d d e l e t e  o pe ra t i ons .

Npw remove unnecessary f i l e s :

Z em s rc .c  encs rc . c  co m .c adm.c encadm.c

I s i s  is now ready to use.

— U i —
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l’ l is  t u t o r i a l  is  r i ce - ra re- i  t o  g i v P  the user a general

~de ’~ i ) t  
~~~ t he  sv~~tem in t e racts w i t h  the user. t hi s

t u t o r i a l  C o v e r s  t~~e s ej r c h  p ro c e s s  onl~ ’ it ioes not change

th ~ Sys te” r e - si lent  nata. it uses the - ISIS dem on strat ion

lat at - a se n i - s e ,  “ i s i s t ’  W b..OSG rela tions and lin k a g e  schema

a re Sb~~wn in t i - j i r e  I on r~~cie to .

-Ty p e - or ~e a - sf V P - s .’ fp I )~,winr , num berS in “ “

“I” to S~ ‘~‘C t -  I S I ~’ records

“‘“  to A1~ n ew ISIS, ~F L~ Tt~ or ‘~ifl DIF y e xistin g ISIS

reco ris

“3 ”  to ~~I I ISIS

rio >

I~~ 1S me a ns I n s t r u c t i o n a l  Software Inf o rm a ti o n System

..ritten at \PS

•~~ -when you ne-el h e Ir , ~ t s om e key  po i n t

t y c -’e “ Pr ” to get —‘~~1~ •~~~*

aooo luck

f p r  a c r e  i n f o r m a t i o n  t y pe  “ yes ”

L -t ~~er wi 5-’ b-’bSri RET (’~~~ ~ EY an > yes

T h i s  (-‘ r - s’~ar ar , -  i s  an p n ) I p e -  so ftware r l i ct i o n - a r y

Tw ere- are t .io m a j t - r rr c- sri r a ”s:

1 . ‘~~~ f~Ch orocira r ;

~~~~ car-s f i n d er-P s I - j r - sri so f tw are - by ConversinQ w i t h

th e cor”ruter .

~~~ - - 1 1 4 -
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U s er  c - - a v e r t i ‘- e r i c -s~~. n soft -. -p re-  ri, 1 i st i nri i

,.ith t f - s e s~~ste -m . ~-~r - ’ v i s i ~~ -’s for “c~- i i t v i n ’ i  and c- se )eti n n a

I i st i i r e  i mc 1 u i~’ 1 • ~ t N ~ i r ~im S ire e-3SV t o uSe - • They

rio not nee , r-sre~~iou s e xp e r ie n c e .  Jus t tv r - s e - answers after

“rio ) ‘ -s’ - i r k s .

The org-ira”s a re ~r i t t e r - ~ i n ia t a subla n ciuaae L~ULL,

Suoo orte 1 ~- v  I~~~~I S ~ o a t i  rise m a~~arie -~ ’n t sy ste~~. and the

cc’ 1 jr~-iu aim 1~.

one of the f o l l o ~~iri c’i~ in “ “

“ 1 ” t o  o e i ir ~ A C T I I A L  u Sa i ~

“ 
~~
“ t o r’e-ci i -~ ~1€ “u \  SIR ~\ It  (J\ usa e

00 >

2 search in r’r3-i c~~ SS

There are I reC ’~r 1 s ar-sout m i S c e l ) i n e - -3u5 pr o ‘,i’S in th e

S y s t e m

lyoe one if t h e  f o l  l o~~i n i  nu~~
-
~e rs  in  “

“ I ”  to -~ U-~L IFY your n-~p

“2” ~~ )ISI- L AY a) 1 t he - r e - c o r d s

rio >

— F j  ~II~ LI~~Y yo ur  ne~~~

~ oe or. 
~~~~~~ ~~t t~~ e #n I ) .d j rl .) ri~ j - - s~ ’e rs  p r

-~e~~ar i t  iO~1 ~)V  ~~p n - ~~a~

Y- ) u ‘bJST ‘ vr’ e 1! l~~ast in-s

“ 1 ”  la r-s ,u. i  a-’

— -4 -~ —
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‘p
~~~ ~~r. ,r - s r  ‘~~~ P~~r ’  t - ’ l l ’~~, i ~~r i  rLrnrie r~ j r - s j / ~ -~r 1 e - t t e r s

t n

“t” a1~~-~’I

“d ” •)~i~~C3 l

“ o ” )l t~ ~ p nt i~j il i

l~~ t j ” t h -~ ” ~~J - \ L L F Y  •~ a r e- a

~-~rr~ ~~c .-s -r~~~ r~~~’ r , i  ) - - s g p n ~~ j ’i~’e r s  and~~or letter s H

in “ “

“ I ’  s- ,tt~.aret c ’--’1

“a”  ii I i t  ~r’y

‘ r ” r i~~~~~~L. 1~~
: P--~~~- l S  ‘ t P - ~ec  t 1- ~~r-s ah ive

“ —i ” \~~) I r ~ ,,j~int lu-a I r

—~~ r t - - s o~~~~, ~~~~~~ - i u a l  i r~ i n n s  -,re-  ~~hr ’ f~r l l o w i n~l;

I — i i  i ,l

(‘ — S I f t  i r C t ~~~I I

— l ,‘ —
~ 

-i rr ,5 -iP t r,~’ + r I  l i w in i  ‘l~ j - ’-s r ’C rs  in  “

‘1~’ t - r  ‘ 13 r ’L \~ cp cc ’ r’ is W P~~ Ch ~~~~~~~~ ‘~cwr

- i - i  i Ii P 1 ~‘ r - s S

— ‘ _,
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“ 4 ” t ~ r. ~ I -i ~IJ -~ L I t- I I I 0 .a ~ t ~ e t’ c-u ri r-’ i

‘-‘~~t -~~ . t I \ ’~~ c’r~.ser--s t -~ -j i i  i • i c i t  io ns

“n ” ~~~~ ~ ‘ ~r t r i e r- t r r~~rp ar ’ nve

Un to now , vou~ ~u I  ‘ • i c a t  ions  are I-h e P l l l O w i n a

I — i i  ~g1 (n-is NO mo re  ri u a l i t i C  a t i o ~~)

2 so~~twa re!ioI (’ras ‘ 4 t 1  m ore - Q u a l i  # i C a t i ~’n I

- l v o e  one o f  t c ~~ f r r l l c - - s w i r~ i num I-~mr S in “ “ 

- 

-

“I” to O IS PLA Y records w h i C h  -ne-n! your

q - 4 a I i f i c j t i o n s

“2” to fu croe r t4~~A L I F Y

“ 3 ”  to Lt 1
~ so”~m c - s f  ~ u i l i f i c a t i o cs

“ 4 ‘ t 0 1 ~ U \ L I ~ IC 41 1 C) ‘-I a r t be -  ~
— eci i no n ~

t~~~S v I 4 ~ ~Ip ’p Spnt -i u a 1 i ~~ i c - s t i o rrs

“ n ” ~-LP f o r  ~‘t~’tir t h a n  ahn.- e

‘10 >

oroc~~s sinri ~ u ,a t i f i c a I - i o n :  l g o l

pr~~cess1n~ lu a l i ’i c i t i on: S(I# tw aretoo )

A t  t o is ro i n~ r.e~1 r c - 1  t o  ~ *

j r - s e - re  p r p  * ~ r”Co rdS w~— i c r - s  meet iuaI i f i c a t - s o n s

~ ‘ ~~
‘--s

~~ ~~~~ ~~~~~~~ c u m h e- r .s  in “

“I” to -~t-~ r ,co r ic w h i C h  “eer  q ua)  -s t i c a t  - so ns

—
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“!“ t ’  ~ L T I ~~’ an .~ ~~~~~~~~~ ~~~~~~ 1 f i c a t i o r - s s

1
~

-l r- .~~~~lr- I n-i- ’ e —~es c ’- irit pfl

-~~e - r ps -‘-U r~’ -ar 1 Pr-sI)  recr- sris according

to ~~~

c c ’u n t 1 n u sr~-t sorts ~~ ~~~~~ on~ records according

tg *.ey 
- 

-

one o~ t~~e t~-’I l ciw i no n i j — t ’ e - c S  in

to s~~e ~
r ft.-~E j n Crrp’ -p t j ~~~n to tiri d a sp e c if ic

c e-c ~ r -i

2” t~—’ —~t -I ’u -s~

go >

— G i v e  —-s r r l y  ori~~ of t~~e ~~ nt~~~t~ Dr 5  w h i c h  k ave tre-en p rin te d

I ~~‘I

LI)

125 s.~ e oro 4 .-~ --i t~

c-s °e o f  t~ ’’~ t p l  l o w i r ’ u o u— ~’e rs  in

“I” to cc.’ — -
~~~~~~~~ i n l r % r m - i t io n  t o  f~~r-i i a Sp e - C i f i C

recor-~

‘ i?” t o  ‘~L T U ~~\l

Lao >

2 -

-Jo t~~ nOw ,  vr-sur c i u p 1 f i c t i c - r r~s i r e  t rie - follo,. i r-sa;

~~~~~
—  
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I — I I r lU i I f i it i gn ) ~ re - c  or  si S

~~~50 f t w i r e r  (~O I . r~i~; it  FT 1)~~~’’ - 1 I j , - a  1 i f - s  c a t  i on )  2 r p-’crirds

c ’f l r ’  c ’ t  t h e  tol t c ’ w i f l - i  f l U i n h ers  in  “

“I” to ( I 5 ~~L~~Y recoris w h i C h  ~ e-r’t your

au-i l i f i c a t  i~~r-s~.

“ .‘“ to fuc t bp~ C LU A I . I~- Y

“ 
~~~
“ t o  ~ LF I ~ c o m e  o t oua 1 i f i car ions

“ ‘1 ” t s) ‘-~f-~ (~ 1 J UI ~I . I- I CA T i  t ) t ~ a I- t he heci  i nn i ng

f’ 1-~t s~ ~-~V I Nt ; r ’cc ser -s t qua 1 i f i c a t  i ons

“ h ” ~~~LP for e the r th an ahove

— I yr’e

orre or ‘-sor e gf the o u aI i f i c a t i o n  number s w h j C h have

Ir e- e n  p r i n te d  orl t h e  s c r - e r ’ r~ j u s t  he - f o r , ,  s e pa r a t i n g  by

comm -i s

fli~

“n ’ t o  ~.a n t  P1— LE II-

liP ~

()

1lc’ t o m o w ,  yo u r  -iii il i f - s c  -it i onc. 1r~~ t h e -  t o  I l o w  i r’-~~

( h - s c  ~(l rr c ’ re -  ~IIl l -s f ’ ~~~ it i on)  4 records

— I , c m  1rn.-. s~i t t e -  ?~ I l ow to - , p - sue - h e r s in ~

“ I ’  ti, P 1  Sd 1LA ~ r.’c cir1ls w h i c h  me -p t your

q’~~~ 1 I f i c - s t  t or -,

to $ ur th.’ r ,( A L j I ~ ‘p

cr ; , ,

-- ~~~~~~~~~~



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-
~
—

~
---- - -—-.— -— —

~~~~~

-- - -
~

~ o ‘
~~ L t I so me a 1 1 i cat i on s

“ 4 ” to ‘r - .t~~\i T I  ~~~ I Ti )’ ’ at (he - bp c~ i r n i m g

P ’’~~~~~F_ ’-~ V I~ C) . rr .- ’serr t - l u - i l  I f i c— a t ions

“ p, ” pil L ’  fo r ot h e r than above

‘-il
_-s >

— I g .‘ I~~ I ~
- ‘

~ yo~~ r r~”P’-~

T ypp one or ogre o f  t h~ f o l lo . * i n ci  numbers  i r ~ “ “

S e p ar a t in a  by  c o m m a s

YOu - - l U S T  t v r o  a t  l e- a s t one

“ 1 ” I

“2”

on >

- T 0  f u r t h e r  UH -~I 1 Fy * * -a r ea  * *

I - .rC one or -no rm o’ t h e - f o 1 l ~~w i n ri numbers and/or lett er s

ir-- “

“1 ”  sc ’ft w ar mtr - s c~l

“2” n i l  it a rv

‘ rn ” - ‘ IS L L L L H F d 0 3  o t he r  t h .in above

“n” NU T t o  w a n t  - ) U d l  i f y

rio )

2

Pr to nOw , y o i r  r i u i ) i f i c 4 I - l o n S  are - t~~e t o l l o - ,ina;

( h a s  ~~ m ore q u a l i f i c a t i o n )

2—m i l i t a r y  

- _ _
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— I v r l e -  une gi t n . ’  f o l  lc ,~~ic - i  ntjm b~~rq in “ “

“ I ”  t o  U~~S~~L A Y  r e c o r d s  w h i c h  me et  your

qu a l ~ f i C a t  ior - S

“ ? ‘  to •pj rt her ‘~1 \ L  If Y

“ 
~~
“ to i’~~L EIr sn rr.e of gual i f i c a t  ion s

“ 4 ” t o  t (tUti ’I I~t iA L rF [CA lION at the b e g innin g

I-P~~S V ! 4 C ~ p res ent q u a l i f i c a t i o n s

“ h ” P-IhLP tgc oth er t h i n  aho-~e

(~10

2

— Io f u r t h e r  i~L iA L I F Y  * * m i l i t a r y  **

Type or-se or more of  t h e  f o l l o w in g  numbers  and /o r  l e t t e r s

i n ‘~

“ 1 ” nav y

“2” di r force

“n” NUT to w - l n t  q u a l i f y

10 >

(Jo t Q  ‘u o~~. your  l I p l j f l c a t i o r l s a r e  t h e  f o l l o w i ng ;

I— ~~Iag l (has Ni ) r~pre ,u’i l j f i c a t i o n )

2— r-s .iv y

—I y rr~ one- o f I-t i .’ to l Io -s..- inri numbe rs in “ “

“1” t o  fl I~~P LA Y  r e c o rds  w h i c h mee t  your

qua l  i t i C - i t 10cc

“ 2 ”  to further Q L A L I F Y

“i” to OI~L E T ~ some c— f u u a l i f i c a t i o n s

IL~ _‘__—~-——S---.—~~—
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F

“ t o  -~~~~~~ -~~ J U~~L 1 F  rc ~~T T c ~ . at t~~e b eoinnl nq

-- r~ v (‘ s p r e s e n t  clii ~ 1 i f i cat i ens

“ P r ” ‘~~ L~’ ‘or  o t r i er  r o a n  above

rao >

oroce ss-snu , t u a l i f i c a t i o n :  a l g o l

n ro cp ssin -~ c a u a l i t i c a t i c n :  n a v y

At th is p oin t reduceri to ~ 1 ~ re-cor— Is

There -a re * 1 A recorjs w h i c h  meet q u a l i f i c a t i o n s

-l yre or- p p f  t h~~ f o l l o w i n g  numhprS in

“1 ” to S~~ recorcs wh i c h  meet q u a l i f i c a t i o n s

“d ” to ~f~1t J ’~N ar-s o C HA~~GF your  q u a l i f i c a t i o n s

(-10 >

I -

[I) ; recorl name d e s c r i p t i o n

19t ) r ,av -ioat ion b r - a  range cruise

— l yr e ooe of  t he  f~~ l l ow i n a  numbers  in “

“1”  to see -.,h rPE i n f o r m a t i o n  t o  f i n d  a s p e c i f i c

record

“a ” t~ ~-~t 1 ijPl - j

rio >

2

‘Jo t o  no~~, vc-lU .ur i u a l i f i c , a t i o n s  a r e  t he  f o l i o - w i ng ;

I— a l oe ) ( r’ - -p s NI’ i-s- ore q u a l i f i c a t i o n )  £4 records

2 records

I-
ly oe one pf t he  t ol l o- w in ci nu~~t’ers i~~ “ “

-So-
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“ 1 ” t o  ~ T~~ F( .\ re - co r -Is w h i C h  meet you r

(1(J i I i f c a t  I on s

“i” to fu r t h e r  qu ,~L I ~~Y

“ “  to some ri f qua ), f i cat ions

t o  ( ‘ L i . E~ ~IJ~~L E F I C L ~T I U~,i it t h e beg inn ing

P~~tSl y 1 - ~t rre -sent q u a l i f i c a t i o n s

“ -“ “ h~~L1-’ t p c  p t h e - r  th an •ibove -

T y p e  one- o f  t h e  t p l 1 p w i ~~g numbers in “ “

“ 1 ”  to ~ ~- 1 I L~~IS an d return to Ut~I*

“2” to KF UI I~ IS IS  at t he - he - g inn in g again

“ 3 ”  to CON I I NUE as you are

“‘4 ” to see more [‘JFOI- ~?’~ PT IO N about ISIS

g o >

1 S [ - ~ t i a c  (-sep r ~ I ocigeet out

‘ lOOa ( ’yc ,  c o m e -  a r ia in

I

— s 7 — 
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~ SS .~I- F~S

In c 1 . k ( - .S c . v s t e - - ”  - ‘av o r i r i t  EuI’ (~L error mes sacies w i t h

e r r o r  p-n i — h e r s  an’l a l i t t le  i n f c r m a t io n  dur in g run tim e.

~~* p I a r r a t i p n s  of t~ - s €~~ Can he fouri rl in re f ere nce m . EQUEL

errou ’s aris e ~her- t o e -  S y s t e m  r e l a t i o n s  a r e  not in o roper

F o rm .  For  ~ x a m ç n I p  i n  one r e l a t i o n  there may be a tu ole

ref erencin g .i n o ne x is t an t dependent relation. th i s

conri i t i e r - s  Fray occur i f the Comp uter ones down or if t h e

user give - S  uP - s r - s the r ri a - i l e - c-sf the add process. In order to

f i x  the Syste m , the relations must he checked by the

,nanaqer usi na II’~-GR~~S a i r e c t - l v .  (The UNIX commane “RESTORE

d-a t .ahase name ” s h o u l d  he i s s u ed  w h e n e v e r  a crash occurs

p~u r i r - s a an INGl~ES oPeration. )

T here are oth er error -nessages w h I C h  are orinted by

ISIS i t self due to wron g argumen ts given by the user . T hese

a re a l l  s e l f  e~~r I an a t a r y ,  - m i  a iv e the user anothe r chance

t o  tyre a correct arcium ei,t. In some pl aces , i f the user

t in e same wr cnn- ) arcium en t three - t i m e s  the system

F err’s I m i t  PS

I.

—~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~ —5._~~~~
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i s i s - n - a i m .c

m i l n ( )  I / .  fort s one- of t h e  t w o  IS IS o r o i r am s  */

m m i i n;
m t  i , j , ¼ ;

p r i n t t ( ” — Tyc ’p O r-C of I-b e f ø l l o w i r - q  numbers in \ “  \ “ \ n”)

p r i n t f ( ” \ “ l\ ”  to Sl- A~~CH IS IS l - s s t i n g s \ o \
‘-c ~I” v--s ew l i s t i ng s ,  PF L F T E  or’ ~1I )C’IFY e x i s t i n c i \

ISIS li s tir - n -’s\n \ “~~\ “  t o  Ut I IT  I SIS \na o  >\n ” ) ;
(ICt i ( ) ;

it (n 1H
i f ( t i  fo rkU ) 0)1
e xe-c 1 C “I s I s s cc ” , “ i si ss rc ” , 0
e x i t  (

w a it N j )

if (r r

tork~~~) OH
exec 1 C ” i s i  sadm ” ,“ i s  i S ad m ” , 0 ) ;
ex it ()

H 
- 

i f ( r - s  3)
e x i t O ;

a

-- -
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~~~~~~~~~ i

s r ’c .q

// Is’ r u ct l ona )  ~ p t t w  re (nfr ’rm at ion Syst em (ISIS )
/ /  T i ~~;t~t~~ c i t i P a s e  ar -rI ic at ion
I ’ T h i s  rroor~~m c - s~e-s S~ -~r~C t-t p ort io n ot ISIS

• 1/ Ir -~’ o t h e r  r~j r t  c i t  1S t ~ i s  in f i l e -  acl rn .C wh~~Ch
// (‘oe-c. ~ t I ~ , F’ i ’i ~ 1P- Y m n - i  i~~ L~ T~ fu n c t i o n s
1/ l h~~~ t i l e  h a s  tw o i n c h u ~ies/ 1  1 .er’CSrC.ri e.
/ 1  p i l e  co’r.c i s  conrr o r-s tc’ r p o t ti n -a rt ~ f I S I S

/ / f l a - I — e r a s e :  e ra s e  S t c i C k l  or not
e* t er m - s c r - a r Fe - r a s p - ;
exterr ’ m t  *er ser

rnaio( ) I
i n t r o d t )  /‘ p r i r ~I-s I S [ ~ introduCtion *1
m rs rc hU /* m~~in— sea rc h be -gins */

p r i o t f t ” ISIS has b e er- s  b ocr cie-d out\n ”)

~ r i r n t f (”  cioo-lr’y, corn~
L 

- ftc e x i t

ir- t r O - t L )  ( / c - ri o ts i n t r o d u c t i o n  */ 5.

PC  char * is (l ,  * i r t r c ;
rr i nt~~~ ” ISIS m eans In s t r u c t i o n a l  S o f t w a r e  Inform at ion\n\

~‘vs tem , w r i t t e - n  it - J P 5  \ n \
A * ~~ ~~h~~ n yo u nee-i he ir ,  - i t some- k ey po i n t  tyoe \“ h\” to\
aet HI- L I -~ * A  * \ r. riogi luc~~\r- ” 

) ;
For m ore i n f o r m a t i o n  tvoe

u t t n e r ~~is e  Pli S v-4 P~~~IUP-~-\~ r E Y \niO >\~~“);
i n t r o  a r e - a o c ( ) ;
i t ( i r i I - r - 1  ‘ v ’ )  m r i t o t r eM

aria i
p r i n t f ( ” — 1yrr m r-s r-e c~’ t h e  f o l ) o w i n c. m Y ’  \ “ \n\

t g  t ’ e o m n  1 C T ~ IA I  uc a c i e\ n \
F r--s b e oin  I)f r N S T R A T 1 O N  u530e\nao >\n ”)

m t t i s ~’ 1 t ’ )  I
P - ~ inqr.-~S i S i s U  II  in v o k~~S m ores data b a se nam e-d ISISO

‘2’) I

~ m ores i s i c i  // n r ~v O k c c  ciemonc t raI - io rm database 1 5 1 S t

i’ (is’~ l ‘ I ’  K- 1 l s I t 1: ‘2’)
p r i n t f ( ” \r’.’-ro r-s c-i ,araumer, t tr y aciam n \n ”); n ote aqais;

) /A m ro m ntro l () */

—01)-
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mr-~~rch~~) /1 m a m n — s e ,r c h  mo n it c ’r s search r outi n e */
~~ •: c t - - s r  a r t ;

rt  ‘ e ’ ;
c y cle: I ’ i s  user ~ t~~ he- , im n 1515 a q a m n  ~/

* r I-  se.-n rch( ) /~ c - a l l  -~‘ ; m r  s.’a rcb routine */
i t I. rt  ‘ t ’ 1 rt  c v  lt n rc  ( ) / • in f i 1 e com .q *1
m • (ri ‘t’ ’ ri ‘ c ’ )  ra Ct o  c y c l e ;
return ,

/ A  en- ’ “n-c rCh( ) *1

search() I

~~ ch ar •cs, * r t c
P~ m t  I - r e - c , nc

r) c r in t f( ’ q e - a r c h in orocaress ...\n ”)
i re-c c o u n t l l tr ec );
i ’ r , r - i t t ( ” \ n  There ta r e ~ci records about misc ,~- ll ~~neous\
p rogram s in t he  cvs t em \n ” , t rec);

anma ns i :
p r m n t t (” —lv ee ’ one of the f o l l o w i n g  numbers in \“ Y’\ri”);

p r i n t t ( ” \“l \” to ~UAL 1 F Y your need\n\
t o PI~~PL4Y -a ll the records ”);

i t (rts ‘• i )  I
p r i n t  f (” aqai n\r-s” H
r r i n t t ( ”  \“~~Y’ t o I - \ t I  ISIS and return to UN IX\n\

\ “‘~ \ “ to ~~~G I N  IS IS at the b e oinn in o a o a m n \ n ” ) ;

el ~e p r i nt f (” \r’”)
rt s ‘ t ’;

p r i n t f (” oo >\n ”);
rireaicfl ;

Sw itC h( C S ) I
c a se  ‘ 1 ’ :

• rts cm r ’ ma i n l u;
r rea~~

case ‘2’ :
r I - s  = d i s p l 1 ( ~~~
h reak

case ‘3 ’ :
rts ‘e ’ ;
hre a k  -.

c-- sse ‘4 ’ :
r I-s ‘ b ’ ;
I-— r— p a k

c ise
rts

-sief aul t
i f  (P’ S C 

~~ 4 - oSr i e r l  0; ns+ + ; ooto agam n s ;
else orea~

i t  (rts ‘c ’ r t s  hi ’) JOtO qansU

r e t  urn ( r t s )

_ _ _ _ _  - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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/~ er-s -i at search rOut mo e */

count l() 4 // returns ~ of  r e c o r d s  in re cor i fi l e relation
# -

~ 
lv i i ctrec
otrec 0;

~~~ c i n im  of r is re c cr afi le
#- i  retrieve (of re-c cc-su r - st( r .rnarre)

• rp tu rr (otr e c );

ci i so )  1 ( ) I / /  cii so l  a y — t  i ns t  : e x e c u t e d  if di solay i-s
1/ reaueste-o be for e - any q u a l i f i c a t i o n

~~ Ch ar rr c !esI SlI, rrr - s am e (1 3 1 , *r I - -jj ;
P#  ir - s t rr io ,;

nt - - I l ‘ —i ’; - -

r r i nt f ( ”  ~ l I  the records are the fo l lo w i rn gs ;\n ”)
p r i n t f( ” j D  ~ recor d name de Scr ip tion \n ”) 

- - -

PP range of r Is reccr d f n b e

~~ r etri e -ve (rric,:r .riri ,rrdes r.rdes, rrname :r.rname ) I
r r i n t f (”~~ci ~s ~s ~s Zs\n ” ,rr id , ” “ ,rrn ame , ” “ ,rrdes);

PP
retur n (rtg I );

I

/ / / 1 /  / / / / / / / / / / / I I  / / / / / -/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

1/ 1he5e two structures are- use-I as stacks
// in the q u a l i f i c a t i o n  orocess

stru ct stIta a I
c ha r  s t l e l m ( 1 3 1

cha r A S t i m ;
m t  stI c

~ sr l (2’);

st ruct st2tan (

cri~~r s t 2 p l r - - s ( l f l ;
Char *sr2m .
m t  st2c ;

I sr2 (2’ - ’l

/ / / / / / / / / / / I I  / I’ / / / / / / / / // / / / / / / / / / / / / / / / / / / / / / / / 1  / / / / / / / / /

I

(2-
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rmn- . a i r r l ()  1 1 /  O L , a l i t j c a t i o n — r r a i r n : fi rs ’ t i m e
II g u a l i f i c a t i o n  i s  - ic r - s e  and search
1/ c o n t i n u e - s  in t h i s  ~unct ior , by c a l l i n g
I I  other functions.

* 
s t r ’ j c t  St  l t a o  * r 5 t 1
extern char ferase

c c ha r  m r r na m e ( 1 3 )  , *r~~g~j~~, A r ta , *rt s l2 ;
i n  nrrnur— ;
m t  nbuf (12), A n o, i , i i  1* not o rec e e d ed  w i t h  4 P */
nr (nbu f(J i
rt cmua ‘t’ ; 1/ retur n fun ction i f  f i n i s h e d  corre ctl y

• fe-case

/ /  to  use s t a c k t  again w i t h o u t  e x i t e d  program;
// i n i t i a l i z e em ty

pst I ~st 1 (01 ;
f o rN  0; i < 2’s ; i + + )  4

for (i I 0; i i < 13 ; i i -i- -i- ) p s t l — > s t I e I r n (i l l  = ‘
ost i— > st in ‘ ‘ ;

I /* e r-s ri for

gaoo i n :  / /  c o m e s  i f  want t o  o u a b i f v  w i thout erase sti
p ri nt f( ” \n — I c - s  (~1J A L I FY your nee~i \ri Ty pe orne\
or more  o f  the f o l l o w i n g  numbers in \‘ \“r n\ t \
sepa ratec by cornma s\n You F-lUST tyre at least one\n ”);
1/ pr i n t  m a m n t a h b e  r e l a ti o n  to he c - s i rn c - , v j a l i f i c a t i o n

nmnUrr = 0; —
* 

PP range of ri-s is m a jn t a b l e
c~~ r et rie ve ( r i - m r - a l o e m.c rname) I

nmnumf f
p r m n t f ( ”  \“‘~r~\” Zs\n ” , nmnurr , mnn nam e );

I
1* - ie - ts inp ut from the te r m i n a l  and outs in array */
rI-nj greadn (~~nhutt 0fl Li-s function reads inp uts */
if (rto ‘e ’) I rtgua ‘e ’ cioto endqua,)

// put relation name on stack l
orel si ( &nhuf (01 );
ps tt ~.st 1 ( 0 1  ;
r’-s12 = q-c1s2 (~~nbu f (0l);
mf (rt - s 1 2  == ‘e ’) I rt— iu a ‘e- ’ ; cio to eridqua I
rtaua ai~aind (~\mrh uf (O 1 ) ;

i f v r t c , u a  ‘h ’ 
~~~~~ fe r a s e  ‘N’) aoto naaamn;

enaou a :

r~~tu rn - s( r t m-a);
) /* er- s - i (‘urna i n  */

a 

-
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r r e )s l ( ’ r rc ’ I I  ru t — r e l a t m o n — s t a c k l :  p ut s r p l a t i o n ~
i i  cor r e s r o— l i n o  to a r r a v  o r - t o  s r~~c - s l  f r o m  “ a i r - r I - a b l e

m t  A a r r o ;
e~~t - s’rrr ct ’~~r ferase
e*t~-r-’ lo t

i r~~ r.~1n um

~~ C’ -$ f t n~~ -e ( i 3 1 ;

~~~— l ot  1i

~~ Ch ar A t l - ,~~, * f b r t j r
s t r u c t  s t l t a - -m ~st1p ; stir - s s st i L Ol ;
f I cur ‘ I ‘ ;
t nar’e (l’l
i f L ’ erase ‘

~~- ‘ )  { 1/  needs ai J U SI - St 3Ck l Pointer

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~ t I t’ + +

erase c~ s tic— ; Li to use in ima i ni  */
te -rase

else
e r-siser 0;

re-l ou ’r
r~~n~~e- of t ~s ~‘ai r ’ta cle

w h i l e  ( * a r r r ( I )  I
r e t r m ~~v e- (tnan’e t . c r na r r e )  I

relc ur -’t+
th.~r = ‘n ’ ;

r e - b o urn) I
t or( i ~:O; (stl r— > st t e - b ” - s L i  i 1 :t n a r~e (i i l ) 1= ‘ \ t ) ’ ; m  i + + ) ;

• s t i c — ~~s t 1 e l m ( i i )
s t l r - s — > s t l r r  ‘ I - ’ ;
~ t l p + +  a rr o+ f ; f l w r

i f ( f b . ~r ‘ vi ’ )
m t u i r - s jn ‘ 1 ’ ) l l ru n  ‘ 2 ’ ;
e l se I
i f (*~~rrp

c’ r i n t f (” wr~~o~ ~ raume nt \“ rn\” is d i s c a r ~j e1\ r i ” ) ;
e l s e
m t ( ~~arrc = = 9’~ )

r r i o t t ( ” --rono ar~~urrenr \“ n \” is cl is ca r - ie - - 1 \n ”);
e l s e

(arrp + + ; t 1 cur’ = ‘ 1 $ ;
1* en- ’  e - J s —~ * /

rel nt~- r ~’ = 0;
) /* en- i  w h i l e -  * ‘

return ;
)  ,‘ * en d  c s r e - lst () A /

I

-

-
~~~~~~~~~~~~~~~ —-~~-• • --~~~~~
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r i s l s 2 ( n r ~~ 4 b )  // aL r a ) m t i c a t i o n — t r c m  s t a c k i — t o  sI-acL2 :
1/ ~~~~~~ iuiil i t i c a t  io r - - s  be  s t i  ar’ d pu t S  on s t2
/1 ani coeies st2 Fr- s t i  at end

mr ’ t *p— p~jf~ - 4
s t r u c t  s t l t a -  a c - s t a b
s t r u c t  S fC t r )~~
e A t O r n  in ’ ‘eraser- s

l ot rnr j~- , 1, e rio ~
i n ~ * r - ~~~ f~~- I - ,  t ,jr

~~r ce- -ar r r r r e l l i 3 l ,  tc r v i a m e ( 1 3 l ,  * f i s t2

~~ cha r * t l  3y~ * f 1 ~~n, * rtol 2, *rto r ;

1* i n i t i e a l i z a t i r n s  cit v -~ r i a b l e s  */
tcr r~~me I I ~1 $ ‘ ;
rta l d  ‘f ’ ; Li i f osI~~-? () executed c o r r e c t l y  */

~ s t l  Ii ’ ) rsraI ~st2 (0I ;

/ 1  j f  ‘iesire-i cc- r’ v present s t a c k i  e leme n ts to stack2
if (e-rase r 0) 4

,,h i l e (pst al < e r a s er’ ) I
i o r ( i C’ ;  i < 12; i- s-f )

r’stac’—>st?e l r ’- (i J c - s s t a I — > s t l e l ’ - s ( i l ;
ps ta2— > st?n = r s r ~a 1 > st 1r —
o s t a l + +

I Li end A f l i l e  */
e r a ser 0 ;

1 1* e nd  if */

w h i  le (rstal— ’sf l e l i - s t O l  $ ‘ ) 4.
fl sy = ‘ n ’ f l s r ’  ‘n ’

for (i o; ~~ i2; 1+ 4- ) tmrr e l h I  ‘ ‘ ; t r ro r e l  ( 1 2)

1* cie t a r e l a t i o n  nam e from stac~~I ~/
i f ( c — s t a l — > s t l - —  ‘1) ’)

I t c r (  0 ;  i < 1 2 ;  1

t-r r’ r e b ( i l  p st a l > s t l e l m ( i ) ;

e l se I
I A  jf 

~
-‘ or -‘ m a r k ,  c o r e  it from stac ki to Stack2*/

fc - sr( i (J~ 1 < 12; i -s-+ )
csta2— ~~st-2ebm (i l r s t a l — > s t l e l r r ( i b ;

ost ad— > st2m c—- s s t a l — > s t i m ;
rsta2++ ;
octo e r - sd wh i ;
) 1* en - - s  else e/

Pt? reooe Cf e is t r r rre l
PP r etrieve (en d e . r ia )  4

i t ( e r i r ~ 0) fl ~~v
e l s e  t l~~rr ‘ v ’ ;

Pu I 

• 5.5.~5 . 5 .  - •
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// I • nc’ m ore sur~, i v i c i r - ’~s r r e - v j~~u s l y  m arKed as I)

i f ( f l s n  ‘ ‘,‘ -.~~ . t l s - v  ‘ n ’)

• // put r e - l a t m~~n c’n stac i~~ -~ i t h  ~ ri -a rk

? o r ( l  ~i; i < 12; i t + )
r s t a 2 — > s t d e l - s —  L i I r s t - a l — > s t  (elm Li 1

I
-
-. ’ ;

rst ad s - f;

I ’ ~ ll  r e c o rd s  in r e l a t i o n  m ar ked ‘~- 1 ’ w i l l  ~e dis p layed
1/ i n  q r ra ip2  i n  o i s c l av

c o t e  e n- s-iw t- i

~ Li en~ i f  *1

/ /  t h e re  may  or may nc t  ~ e some S u b d i v i s i ons

p l 5 e -  4
on i n t f(” \n — t o  f u r Ph e r  u UA L IFY ** ,s** \n ” .fm r r r el );
orm n t t ( ” T v r - e  one or more  of  t he  f o 1 l o w 1 ~~q numr~ers ”)
p n m n t f ( ” ao-i\/or let ter s in \ “  \ “\ n ” ) ;

rnurr 0;
~~# r et rie ve (tcrn am e e .cr name )
P~ w here e . r i a  0 4

rnum + $-

p r m n t l ( ”  \“~~d\” Zs \n ” , rnurr , tc n r i ame )
P~ I

1 t (f
~~s~ ‘ W i)

pr im t f ( ”  \ “ - ‘— \ “  ~-~~SCELL AN E 0I - S other th an ahove\n ”)

or  i vi t I ( “ “ “ ~0 T w -i n t F o oua 1 i f y

I I  3-l ju St p o i n t e r  to p oi n t  to be g inn in g
rru ft- t ni~~uf b
rrg r road r - s (nbt j fht ) ;
if (rt-ar ‘ e ’ )  I r t c l d  ‘ e ’ ; coto enda ld ; )

/ 1  ac~~orc ,ir ’g to a r n 3 y  v a l u e s ,  out Co r re S 0 0 0 ,-linu
// r e l a t i o n s  on sta c k2

w~ii 1e (* nt - ,t j f~ 0 )  4 /s whl b e ~ 1 *1
i t t ~~n t u ft’ 

Q~~) // r-eans ‘n ’; not wa nt to q ua l i f y
a c - s t o  e -nd w h i / 1  a t  tv - s e cmi ~ sIs2 

()

1/ i f  a r r - ~ y v a l u e  O t t - en  t-~’an ‘n- ’ or
w h i I e - ( * r i t ’~j t b  QM \ ‘~ * n r — uf h  0) 4 /~ w h i l e  ~2 */ 0

/ /  rut nam e f r r r  r e la t i o n  or’ st acKd w i t h  ) mar k

~~~~~~~~ - —±- • 
~~~~~~~~~

•- - k-- - -- • • - - — 5 .
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1

m u m  0 ;  t w r  0 ;
w h i I e ( f ~~r ‘~ 

2 )  4 / a  w h i l e -  ~ 5 */
t -~ r+4- m u i r

r e t r i ~~ vva ( t c r nan - s p e . c rn- , r re )
PP - -.b~~re e.r i - i  1) 4

m u m I-
• 1 f ( m uir S r’Ou fL ’  ) I

- f o r ( i  0; i ~ 13 ; i + + )
rs tac ’— s F 2 e l m L i I  t c r n a m e l i l ;
rsta?— ~~st2 m

- r c t a d + t  t~~~r 0 ; n b uf h +t ;

I /* end w h e - r e  * /- ) /~ ~~v ir-~ w n i  le  ~
~ f ( A r-ibu f h ~~b ) con I - i r-iue ;

e ls e - 4.
m f ( * nh u fb  1: 0)

r r i r, t t ( ” w a m o i r - s q — w r o n~i a rg um p ot  ~.d or n is \
d i s c a n l e o\ n i ” , * r- v hu f h )  n b u t h + +

Li cog  w h i l e  I d •/

QP ) I Li -sr-cans m i s c e l laneo u s */
// rut r e - I - i t ion na- -s-c on stack2 w i t h  ‘M’ mark

fc- r (i 0; i ~ 13 ; is- ’- )
r’st-a c~— > s t2elrr (i i = t m o r e l t m J ;

osr a 2—> st2m ‘M’ ; p~~ta 2+s ;
) / *  pnd i f ( s n r i u f h  O~~) */

i t ( *nbu fh 0) n hi , f h++ ;

Li e r - s — i  w h i l e  ~ I */

enow h i:
p s I -- sr I ~s;

Li er’ci w- i i l e  at t h e -  be -~~i nn ir ’g */
crsd sl (); /• c - i i~-s ~r a c ¼ 2  F r- s tac ki ~/

n ~ ~

) / *  en- I (2s1s2 (rt (1I2 ); */

-h 7- 

____-

~~~~~~~~~
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cos2sl () 4. / 5  c op y — s t a c kd — r o — s t a c k t  A ,
/ 1  erases s t a c k i ,  crrr ies sta C kd to sta ck i, erases stack2

Stru ct st l t acr *rol ;
stru ct st - 2r a o A 0 o 2

pu m n t  j ,  j i ;

~st 1 1 0 1 ;  ood = ‘4- s r 2 (O j ;

/ 1  erase stac k i ,  to t~e - ain copy w i t h a clean stack i
f c i r ( j  = u ; i < 2S; 1~~

4) I
tor ( j i 0; j I < 12 ;  j ifs )

oo i— > st 1 e 1 in [ j i b  = $ $ ;
po l— > s t i i r  $ ;
p o l—> st l c 0;

~o 1 + + ;

pot ~st 1 M I ;

/1 cory s t a c k d  t o  s t a c k i ,  and e r a s e  s t a c k 2
j = 0;
w h i l e ( j  < 25) 4 1* w h i l e  4 1 */

• i f (p od— > st2rr :’O’ po2—>s t2m~~~’i-s~’

/* coov p art */
I f o r ( j  = 0 ; ii < I?; ; 1+5 )

o o l — > s t i e l m (j l J  p o 2— > st2 e )rnL j ll ;
• po l — > s t l m  o o d — > s t 2 c r ;

pc- i I—> stlc p o2— > s t 2 c ;

1* e r ase  s t a c k ?  */
for (jl 0; i i  < 12 ; j iSs )

po2— > S t d e l r r - s ( j l I
c- sod— > st2m $

ood— ’st2c 0;

• - else j 25;
cro i - . -+ ;  oo2++ ; j+s ;

• } 1* end w h I l e -  4 1 */

ret urn .
I /s end cp s2sl */

_ _  -- 5. --
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g v i a m r d ( n r i j , r , o )  Li u i j a l i f i c a t i r - n — s e c o n d a r y  */
1 , t  •~~ r- ,Uf~~-~~~; I
e~~t A r r ~ ch - r fer-a se-

• S tru ct sI - i t - ia *r 1c

~~ c r - s o r  A i d r t h ,  * f l~r ? m t ,  A q e ’ç ;
l ot * n j f t i r p ,

ferasE ’ =
r’ t - t t o r  nruf c’r-s;
p lc = ‘st 1 (

~‘I
ci ’i d r t  ‘c ’

/ 1  er a s e  ;t lc  b e - f o r e  r- s r-~ m n n i n- -, to p r i n t
// any ~iu -~ I i f i~~ iI - 1 ~ifl 5

tor (x3 ~J ;  ~ 4. < 2’-~; k s t + )  I c - l c — > s t l c  0; p lc+ + ; )
w h i l e( q ” - d r t  ‘ C ’ )  I
p r i i j a l  t ) ;

c m t n t t ( ” \o  “ ) ;

o r m n t f ( ” —Tyre one c-i f t h e  f o l b o ~~irr q numbers  in \ “ \ “ \ rr\
\“l \” t o I ) [ S F ’L~~Y r ec o r - is  w h i c h  me et  y our  \ —

r i ua l i f i ca t i or i s \ n” );

r r i r - s t f ( ”  \ “?\ “  t o  f u r t h e r  1~UA L IFY \ nr
to U~ LET I’ some ~u a 1 i t i c a t i o r i s \ n ”);
pr i r r t f ( ”  \“ -4 \ ” to v~F G 1f ~ (~

(I4L (FIC~~TIO N at the\
he~~i n o i n ~-i \n °i~ES~.~~~I’iG ore -se -n t a ua l if i ca t icr is \rm ”);

o n i n t f ( ”  \“ h\ ”  v-$ ELP for other than at’ove\nqo >\n ”);
Q2 C
S w i t c h  (ci2c) 4
c ase ‘1’ :

cin - s 2 r t : - i i s p l 2 M ;
hre a ic

case ‘2’ :

~st sd (no  f t  r rp)

o r e - ¼
C S P  ‘3’ :

grr ? r t
b r e a~~

• case ‘~~ ‘ :
grr 2 r!
Fe -ra Sp ‘N ’ ;

• case ‘F- ’ :
c i r rd rt  h e l o i sM ;
r- me -ak

-,e- f ~u I t :
ms-i e n l  ~~

/* er-ia case 5/

n hf t m r ’  nbuf r o
1 /* e-n~i w h I l e -  ~/

r e t u m n ( - r - sn d rt  ) ;
Li eno qma i r i 2 */

I

-ha- 

-• -~~~~~~~~~~~~~~~~~~~~~~ •~~~~~~~~~~~~~~~~ • •~~~~~~~~~~~~ •~~~~•.
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prgual () 4 Li p r m n t — c u a b i f i c a t i o n s  5/

struCt st l ta c - s *p o j i ;

#~ cha r *(1~~ W ;
:# i- n t  k ,  Ii-?;

roi l ~‘- s t I ((s1 ;
0mw p o i l — > s t l n ’
i f ( c i r r w ~ ‘0 ’  ~~~- rftrw ‘ -‘~~~

‘ 
~~ rl rr w 1: ‘ - i ’ )

c - m i n t - t ( ” \ r i i
~a r n i n g :  ‘fou have - NO q u a l i t i c a t i o n s \n ”)

ao to er-sc,c~ra
1

e 1 se
pr i n t f( ” \ r i L’ p  to n o w ,  “)
p rir r tf (” -your c u a l i f i c a t i o n s  are the f o l b o w i n q \n ”)

fo r (k 1; k ~ 26; k++) I
k2 k;

dmi-s. r - s o i l — > s t l r n
sw itch (amw ) I
case  ‘0’ :

printf(” ~~d —~~s “ ,k ,  p o il— > s t l e lr n );
i t ( p o i l — > s t l c  > 0)

prin t f ( ”  Zd ljstin os \n ” , p oi l— > s tlc );
e)se pr i n t f (” \n ”)
brpa k

case ‘M’ :
p r i n t f ( ” % d  —~~s ( m i s c e l 1 a n e o u s  h~~s NO more\
qu a l ificatio n s )” , k, po i l — > s t l e b m ) ;

m f (p o il— >s t l c > 0 )
p r i nt f ( ’  ‘/.ci recorcis\n ” , oou l — > s tlc )

• e l s e  o r i n t f ( ”  \ri ” ) ;
b r e a k ;

cas e ‘c-i ’: -

p ri rr tf(”%d —%s(ha s 1-1 0 more g u a l i f i c a t i o n s ) ” \
k, r’n il > s t l e l m ) ;

i f ( po i l — > s t l c  > 0 )
printf(” - Zd bist in os \r r ” , oo il— > st )c );

else p m i r r t f ( ”  \n ”);
break;

default:
k = 2 ~-s;
break ;

1 1* end case */
pa l  1 + + ;

1 Li end f o r  */
i f ( k ~ > 12) 4. // if foc i many c i ua l ,  t o  f i t  screen
p r i n t f ( ” \ n  to CON T INUE , P11511 PETU1~F-, ¼e -y \nao >\n ”);

ureadc O

enciprq: ;
return

/* CO d prqua */

—
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c i i s c l 2 ( )  4. 1* d i s p l a y — 2
st ruct s t i f a ci A n t r t ;

• ma char r e l t n m [1 3 1 ,  A rt- dp I , s f l dm w ;

~~
—z m t  c t h b  , I ,  1 1 ta b , c t 3 c i , ddum

rtclr l ‘c $ ; f 1 tab I; pt  ri i~st I 10)

• f l cj r i w p t r i— > s P i r i .;

1/ cony st -aCk l ele -m en t to tet nc- r r elatio n name
t o r ( 1 0 1 < 1 2 ; Iss ) r e lr r irn[ Il ’ ‘ r e l t n m h l d l ’ \ O ’ ;

f o r ( l  1 , 1 <  1d. l + + )  r ,Itnm (ll :p t r l — > s t l e I m I I J ;

aqa i 9:

whi l e - ((fb c j rnw :’f)’ 1 f l d r rw :’ M’  : f l d m w :’ , ’ )~c - ~-.tl tab <= 2)

pmin t f (” orocessinq ciuali  f i c a t i c i n :  “)

for (l = 0; 1 <  13; 1+ 1- ) print f (”Zc ” , re l~~nvr (l) );
p r in tf (” \o ”i;

44  ranqe o f  w is r e - lI - n m

sw i t c h (fb dmw ) 4.
c ase ‘1)’:

d-i sd (flt ah ,ptr l ); 1* jr-i f i l e -  encsrc.q */
f 1 tab + +;

• hreak
case ‘ 1’) ’ : case ‘Ii ’:

if( p t r l — > s t l c  0) 4
ct hl = 0;

~~ ranae of dl is tabl e di
#~ append tahlp dl (w.ri d ) where w . r i d  > 0
PU retrieve (cthl cour rt (di .rid )
m~ d e l e t e  di

pt r l — > s t l c  c t h l ;

i f (f l t a h  1) 1
apoend to tah le l (w.rid ) wh ere - w .ri -c i > 0

i f ( f l t ah  2) 1
It? appenci to t - a h le 2 (w . n i r l ) where w.rid > 0

f 1 t ab + s-

h r e a k
1 1* er- cl c ase  */
c t r l + + ;

/1 copy a new record from stack i
r el fnm L bI $ ‘ Li bad sp o t  */

—7 1—
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for(l :~~~; 1 12 ; l s - + )  r p l t n i c n - s [ l I  :p tr I > s t l p b m ( 1 1
f l o m w  r t r l — > 5 t 1 n - ;

) /* eric; ~h j l e -  */

i f (f l t a t ’  I) /* i’- e~~ ns ~ t a c k l  e c r t y  ~ /

r rir ’tf (’~~~~~~1 r h : ~~niu bave rio u u a I i t i c a t i o n  to\
c- li sp

ootc e n ( r’ l is ;

i f (f l t a h  ?) I // tat— l~~i P’as records, copy to tab le3

rance of ti is t a b l e - i
It? aroend to t a b l e 3 (t l . rid)

de lete t i

,f(f lta b 3) I Li t a r l e l  and t a b l e ?  h a ve  r e c o r d s  */

range of ti is tabl e - I
range o f  t d  i s  t a b l e ?
apoer-so to t a r l e 3 (t l .n i d )  where t l . r i i  t2.rid
-i e - le te t i

P P  delete t2
rance of t3 15 tah le3

ct3d cr - st tb 3U ; /. in f i l e  er’csrc.o ~/
o r i n t f ( ”A t  t h i s  p o int reduced to ~~~~ b is t i r g s \ r r ” , ct3d )

if( c t3 - 1 0)

p n i r r t f ( ” T F r e r p  is  no l i s t i n g ,  w h i C h  m eets \
-i u al ificat i o o s \n ”)
d e l ete - t3
ao t o  e n d d i s ;

e l s e  4.
aprend to ta hlel (t3. r id )
delete t3
f i t a b  2; cotci aaaig ; I

) /~ eno i t I f l I - a b  3) ‘-/

j j s t r i 3 ( )  / 5  i n  f i l e  Q v i c s r c . c i  */

r o t u r n ( r tc i o l )
/ 5  coo d i s o l ?  •/

— 7 2 -
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/////////////////// / / / / / / l / / / / / / / / / / / / / i / / / / / / / / / / / / / / / / / /
// •nrlc sjre tc-i src .c
II ind uces cn tth 3M , listh 3U , disc ’- ()
// the reason this  ciart i s s e o a r a t e  i s  t h a t  t h e
// eojpl oreco r-~o i 1 e r does nc-s t work w e l l

for lar ce Program s.
a in c lud e “erics rc.c ” -

I / / / / / / /  / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

de le tci (h f c- st l ) /* delete c u a l i f i c a t i c i n 5/

i - n t ~b fot1 ; 4
struct s t i t a c i  *slp
struc t st2taci ~sdo ;

i - n t *h fct ? , i, *slpe rrd ;
U~ char * r t r l x ;

sb &stl 101 ; s2o = &st2 [01 ;
of pt2 = hfo t l ; sloe -nd = sip + 2~~;
p ri n t f (” \n — I yoe\r-s or-se or more  o f  t he\

q u a l i f i c a t i o n  numbers whi c h  have beer-r \n r- srir- ited \
on the screen just before, sep arat ino by con-mas\n\
O~~\n \“n\” r-~or  want to DELETE \n ”);
r t r l x  oreadri (hfpt2 );
b fot2 = b f Pt l ;
i - f ( r t n l x  ‘e ’) coto endr lx else r t r l x

/1 ocqin to erase com res oor -idin g sta ck l e lemen t s

// 99 me ans ~ ; not r elax
w hj l e (*hf p t l 0 ~~ *b fotl 99) 4. 

—

s1~ = sb + *b f c ti — 1 /~ to ad just c-s . */
/1 check p ointer l i m i t  is nOt exceeded

if (slo > sippnid ) 4.
p n i - r - s tf(”\n w arn in g : la r -srr p relax arqum errt \

is discarded\rr ”)
sip sip + 1 *b fo t l; bf otl ++ con tinue ;I
for( i - 0; i < 12~ i - + ÷)

slc ’— > st le lrn u il $

sip — >s t l m ‘ X ’ ;
sip sip + I — * h f p t l ;  / *  to  a d j u s t  P o i n t e r  */
t1fpt I ~t;

} Li end w F - i l p  */

b f c t 2  &?~ hfnt ? a: 9P) cioto en d r ix ;
/1 to compr ess stack i el emeI - s
1/ copy sta c ki elements to stack ? (except ones x m arke d )

w r i l l e - ( s l o  < slppna ) I
if(sip— >stlm :: ’D’ :: stp— >stlrn:: ’M ’ ~ s b o >s t l m : ’ W ’ )

I for(i a 0; i < 12; i+ s )
s2rr — > s t 2 p l m ( i 1  a s i o — > s t l e l m H l

a s l o — > g t l m ;

—7-;— 

-— --~~~~~~~~~~~~~ —- -
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s2r’— >st2c s b r — > s t l c ;
sd c s  s- ;

I / A  enci i f  *1

1 /* err w h i l e  5/
- /1 se-con’ ; cooy s t a c i c 2 t o  s t a c k i

cosdslt )
— enar lx:

— return (rtrt * )
I 1* enr~ cip l e tc i (b fo tl ) *1

// com .c is cam -mon to search , and Add —Delete— M odify
II iri c l uge s  c - i l hr c ,  h e - l o i s ,  ompacic , qreadn, esqeri

P in cl u ci e “corn .c ”
/ / / / / / / / / / / / / / / / / /  / / i / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  -:
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encsrc .a

/ /  rh~~$ f i l e  i s  an e n c l o s u r e  t o  s r c .a
/1 Src.o c o n t a i n s  s e a r c h  oa r t  o f  TS IS

cr-s t tb () 4. /* c o u n t — t a b 1 ~~ 3: */
1/ c a l l e a  f rom f i l e -  s rc .g  fi jn ct i on ljspl2 ()

a m t  aO x ;
mU ranne of  t 3  i s  t a h le
4a r e t r i e v e  (at’ x a cou nt (t3 .ri’l ) ) I

I
retumn(aox )
1 1* end cnttb 3 () ~/

distb3 () 4. /~ dis ,lav— t )ble3: *1
1/ ca ll e~ frr,ni f i l p  src .-cl func t ion disol2()

14 C har  F- ro e s  (S i l  , hrn arne(1 ) , 5sorc , *rewhe ;
n .- lo t F - r i d ,  ct3 ;

cti a (1 ;-,-sorc a ‘ a ’ ;
It? range o f  t~~ i - s ra hl e 3

~ a retrieve (ct3 ccunt (t3 .rid )
i f t c t 3  :a 0)  4.

orin !f (”There is rio l i s t i n a wh i c t-i \
rii eets o u a l i f i c a t i o n s \ n ”); coto er-so t3 ; I
else 4.

ori nt f (” th e re are *%j* l is t i n g s  w r - - si c h rreet\
oual jf ic ation s \r i ” , ct );

pr i n t  f ( ” \ r- i” ) ;
p r i n t t ( ” ly pe  one o f  t h e - f o l l o w i n g  numbers ir ~ \ “  \ “ \r -s ” ) ;

o rint f (” \“I\” to SEE li s t i r i c is w hi c h ‘neet\
ciual ifi ca t ion s\ r - s\ “2\” to 1IFTUPN and ChANGE your\
a u i l i f i c a tions\nao >\n ”)

wh i - Ie (S o r C La ‘1’ ic-~. so rc L: ‘2’ ) 4.
sorc  a a re a r ic O
if (sorc i~: ‘1’ ~~ sorc a ‘2 ’ )
or i n t f ( ”~~I~ON (~ aroum ent: typ e 1 or 2 on ly\r ”);

I f ( s o r c  :a ‘ 2 ’ )  c o t o  eri:1t3;
o r - i ntf (”I P ~ r e co r d  na me o es c r int i on \r i ”) ;

# 4  r~~riop of r i s rec~~r~~f i 1 e
Pt?  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
# wh ere- r . r i c J  a t 5 . r i d  I

r riri tf(” ~d % s~~~s ~s ~s\n ” ,hri d , ”V ,hm nam e , ” ” ,hrdes )
It?

or wh r Li p r i n t  where info . 5/
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or i vi t t ( “\ri ” )
rri n t f (” —T yp e one of the f o l l o w i n c i  viumr ’ers in \“ \~~ \n M )

p r l n r t ( ”  \ “ l\ ” t c  see b-d-~~PE information to fir - sd \
3 ~~ e-~~i f i C  recor-s1\n \“2\” to i’4.LTURI-\nao >\n ”)
r. whe a
jt (re-,,be a: ?‘) CotC e n dt 3

La ‘1 ’  ~~ re-whe Ia  ‘2’) I
c- s r i n t~~(” wr’onp arcurrent discardeci and l~ErURNED\ n ”);
go to e-nat ~;

1/ if rewb e a ‘ j ’  to see record where
pr i n t f( ”  — C i v~ onl y one of the - 11) numrers whiCh have\
flee-ri prin ted \noo >\r ”)

hr i- 1  a netnrnO;
#~ ra nge of wr is w h r
#~ retri ev e (hcd es a wr. cdieS) where wr.ri d a hrid 4.

pr j nt f ( ” 1 D m  w F- e r e\ n ” ) ;
p r i n t f ( ” ~ d ~~~~~~ F - rid, hrdeS );

Ufl I

~oto rrw hr .;
enot3:

Pm de- lete t

i i~ cnn -si is to3 () */

qetnm () 1 Li ciet~~riun~he r :  * /
It? iri t pn, oi , p2;

pp a 0;

w h i l e - Urn a Q E ’ t c b a r U )  La ‘\ n ’ )  4.
if (rn I: ‘ ‘) -4.

pn pr--i — ‘ 0 ’ ;
if (p n >: tJ ~~ 

<a Q) 4
cl a on;
c-2 = p? s 10 + rU
I

else 4.
r ,rin t f (” wronci arnume nt; tr y aaair-i\r’ao >\ri ”);
w h i I c ( ( c i r ~ c4’trharO ) 1= ‘\n ’) /1 eraSe input buffer

ciC i t O  a tho ;

/~ end w h i l e  */
returr i (o2);
} Li er-s ri aetr,mM ; 4 /

- 

*
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dis (l t~~ltP ,p r !l) /* c is ol - iv— d t r ansaction */
/1 ca lleci from f i l e -  src.a function gisp l2 ()

j r - s r f l tp , *pms~ ; 4.

41 c F - i r  r t n m  ( I  ~l ;
I: m t  k f - , c l o o o ,  c t c2 ;

1/ co o-,- s t a c k i  e l e m e n t  t o  tprn r r e l a t i o n  name
f o r ( K b:0 ;  ~~ < 12; kbf+) rt n m ( kb l : ’ ‘ rrn ,r(121 : ’\O ’
f n r ( k b  :~~~ ; kM < 12~ koss ) rtnm (kbl = p r s l— > st le l ,r tk b) ;

pm mar- ide o f m l is rtr”r
It? aopen-s1 to t abledl (r1. ri d ) where rl. rid > 0
lb append to tablect2(r l .crnari ’e ) where rI.rid a 0
4U ra nc e  o~ (12 is tabled ?
: rance of dl is ta hi ed i

agaiS :
m~~ retrie ve (ctd2 a count (d2 .crn-same )

if (cta2 > 0 )  4
c l o o o  a 0 ;
wh i le( c lo o o < ctc2 ) 4

UI re trieve (rt vim a d2.crname) I

I
# 4  range of  s i  is  mt - nm
#~ ar’oeri -~ to t a b l p e j l ( s i . r i d )  where sl.rid > 0
Pt? aooer -i-l to tah led2(s l~~cr name ) wher e sb .ri~ a 0
UI aelete d2 where - c12.crname a r t nm

clooo +i- ; -

) /~ end w h i le  */
1 /* end i f */

## aele te d?
i f ( f l t b  a: I) I

#1 apPend to t -ah l e i (d l . rjd ) -
;

I
else I

Pm apoenc to tabl e2 (dI .r-id )

i f( r r sl— >stlc a: 0)  4. -

#4 re - t n ie v e - (ctci2 a cou nt (cil. rid )
p r s l — > s t l c  a cm ?;

I

UP de le t e dl
1 1* end d i s1M ~ /

I- 

-
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CO m. a

/ / 1 / / /  / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
II com .a Contains COtrmO n f un ctio n s for
/ 1 1. S E 4 P C H  program
II  2. AOI ) DELETE hO DIF Y program

• - ////// ////////////////////////////////////////////////////

c v lrr c () 4. // cv c l e— t- s ranch evalua ces result of fir st usa q e
/ /  ano s e t s  r e t u r n  v a l u e  t o  e x i t  or beg in  I S I S

~~ c har 5cc;
UP iri t nc;

a 0;
aca i ci 1:

• r r i n t f ( ”  \ r - i ” ) ;
p r int - f (” —T y pe one of  t he  fo l l o w in a  numbers in \ “  \ “\ n ” )
p rj r it f (” \“l\” to EXIT ISIS and r e t u r n  to  UNIX\n\

\“ 2\ ” t o  13EG17. ISIS a~~a in\noo >\n ”);
cc a

swi tCh (CC ) 4.
case ‘1’ :

cc a ‘p ’ ; -

H break
case ‘2’ :

cc a ‘s’ ;
hrea~~c ase ‘h’ :
pr ir - it f(” —t -ow , you have cmlv two cho iCes \n ”)
c-soto acainl

ce -fau l t :
if ( rc < • ) 4. nc++; m sgerj () qoto aqaini ; I

else 4. cc a ‘e ’ ; hreak I
I

rp t u m n ( c c ) ;  - 
- 

-

/-s end of cv l b r c  routine */

-1

‘1

ha - --- 
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h,~lpj s () 1/  h e l r — t ~~’1~
- p r i n t s  i n f o r m a t i o n

~~ c r~ir * c h ;
~~t? l ot  vi~~~

a ‘~~‘ 
oh a 0;

r r i n t t ( ” \r “ );
n r i rt f ( ’ 1v r ~~ or’~~ of t~~~ t o l i o w i n c i  numbers in \ “  \ “ \ n ” ) ;

t r i n r f ~~” \ “ l \ ” t o LA M  IS IS  and return to uN IX \n \
• \ “d \ ”  m~ ~~~~~ 1~~1S at th e b ep inmi n c) ~ Q-~ in \n\

\ ‘  ~\ ‘  to CL- ~.T I r-- I ft. as -s,-OL are\n ” ) ;
i f  ~ch z ‘ r ’ )

ori rt ’ ( ” \“U\ ” to S~~e- m — ~re TN F i~~~~ T I fl~I arout 1STS\n ”)
p r l r t  f ( “  i•

~’ >\r--s ” ) ;
ch a (; r’~~~
s-~- i rc~ (cb 

) 4.
c s e -  ‘ 1 ’ :

a ‘ e ’ ;

t r e - i k
c~~se ‘ c t ’ :

a

~-r e3 k
case-

cb a ‘~~‘
r- rp ak ;

c-4se ‘~4 ’ :
7 0 *  o - s~

-
~e- ();

Ch ‘ r ’ ootc anai r-s~~
a~ t ~u 1 t

i t  (o h  < ~
i) 4. nh ++ coto aciain ci ; I

~ Ise 4. ch a ‘e ’ break ; I

r e t  u rn(cr~ )
I /~ en-s’ of r-s~~l r - i s ( )  */

r r i o t f ( ” Th i s or - r - ~ r is an c o l i n e  so ftw are “);
rrjn t f(” gic t i c n a r y \ n  There are two m a j o r  proqrams :\n ”);
c-’ri o t f ( ” l .  St~~-s’CF ’ rrr, c~ra!r ;\ri t~se-r can fi nd e x i s t i n r ~\
softwa re - s -v c— ,n v e rsi r - sr-i w i t h the ep rrruter .\n ”);
p r i ntf ( ” 2. ~~~~ 1~ .LI TE, “0DlF~ Proa ram ;\n\

1.~sp r c~in i lv e rti se his  o~~n softw are by l i s t i r i q \
i t  - - j i I r ~ tb p  5 v 5 t e .\ r~” )
pr i r ~r~~(” P r o v i s i o n s  tp r m o d i f y i n g  and d e l etin o \
a h i - s t j r i o  are i o c i u p

~~.\n ”) p r j nt f (” \n~~oth 
p rograms are

easy tn use.\
ou do not O Pe- d  r me v i p uS  ex~~er,em ce.\

Just\nt ~~~~ ariswe r -~ —~ft p r  \“ ao > \“  m arks.\n ”);
p r i n t f (”  I~-,e proc,ra-r s are w r i t f e r i n  the data\

stir- I r~-~ uaae ~~~~~ suico rt e -d by th e INr.RES \ndata hase\
,raoa- - e rr e vit s~- s t- e -r aol t hm pr~-io rac~’min g 1ar-sci uagp C.\n\rY’);

rs~tu rn

— 7 Q _
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c)readc () 4. 1/ mea ns ~nax 10 chars , returns f i r s t  or - s l y
It? char chu f (101 , 5cc~ kcte~1p ;

Cl) ‘-sch uf C I ;
w h i l e - (  (ct emr = o~~tcha r() ) ‘\n ’) I

if  (ct ~~mr a $ ‘) 4. ~co 
a ctem o ; cc I

r e t  u r n  (c h u  f ( 0 1  )

qm eadn (nar) // re-~ids m a x  12 numbers and/or le t t e r s
// sepa rated by com rras puts into array .
// -m ax num b er v a l u e -  i - s 97

lo t *nar; 4.

~~ cha r *cr-~; 
/5 return from ar e -ado *1

#1 m t  nt ern ol , nter-cd , f i t i m e ,  n e l , cnt, vi zero , naqain;
ir- i t * na rt m p ;
naaain a
n a rtmo a m ar;

aoa i m m:
oar a na r tm n ;  1/ to adjuSt o oi - n t er at er’dloop
f l t i m e  a
n e l  a 0;
crd a ‘g~~~ / 5  if no error return ‘q ’ for ao */

/* ~u t zeros is arra y */
fo r (nzero a 0; nzemo < 12; nzerO+1- )

• 4. *riartmo a 0; nam tmp -s -÷ ; I
r la r tm o  a o ar tm p  — j2; /* adjust n artm o to point */

Li to b e - ain m in a of the arra y to use aaain */

or i nt f (“ go >\n ”)
w h i l e - C  (ntemp l a aetcharO ) a ‘ sn ’ ) 4.

if (n temol a ‘ ‘) 4.
/ 1  i f inp ut is ‘ ri ” :
// put it in array , erase inp ut bu ffer, retur n

i f (nt em r l :a ‘ n ’ )  4.

~nar 
a 99;

w h l l e ( (ntemp l a aet c F-am M ) a ‘ \n ’) ; 1* n u l l  stm . 5/

nterrol = $

aoto end lc - ioo ;
1 Li eno i f */

// i f i n pu t  “ -r ” U u t  in array , C o n t i n u e  Other arnumen ts
i f (nteoc- t ‘ vi ’ )  4

5nar =

w h i l e ( (r t e m r l  a aetcham O ) a: ‘ ‘) ;/ *n ul l stm. */
if (~~te rr ot a: ‘,‘)4nte ,rrl a $ ‘; c o n t i n u e - s I
if (n te,rol ‘\n ’) cioto endlooo ;
else 1

r r ir ’t f (” wrono argument after \“ m \”\n ”);
crd a

—8 0—

-5. 
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nato e-nc~l o or

Li input should be nurrhp,- , so cia ahead */
nt e -mr, l a ri te - m c i  -

s w - i t c h (f i t i v i e )  4.
• cas e 1:

c ri t a 0;
if (nte r r - o t >a 0 ~~~ n t p m p l  <a 9)

Intemp ? a nte rrp l f l t i m e  a 2; continue; )
el se I

p r i n t f ( ” v,ronq argument; expectin g numher\n ”)
crd ‘e ’ OO~~O enGlooc );

case  2:
cnt ++ ;
i f(cnt > 1 ~~~ ri t e -v i o l  L a 0 ’ s ’ — ‘ 0 ’ )  )

crd =
e r i n t f ( ” wrono araum ent very larqe\n ”)
oo to eodloop

jf (nt errol ‘:0 ~R n tp rrpl <a 9)
4. ri t e -m o? a nten’o2 * 10 + ot-empU continue ;

e lse i f(m te ’-p l C ’ ,’ — ‘0’) )
4. f l t i ~re 

a 
~; break ; I

else 4.
o r i m tf (” wronq arqume r-it;” j ;

• - o ri n tt (” exp e ct in a number or
cra ‘e ’ coto encilcop ;

1* ena switch 5/
if(nt err p 2 > I ~,R rite -mo ? <a 97) 4.

*nar a nte mr’2 ;  nt -e rr-pd a 0 ;  nar+-t-
1-
else 4.
or in tf( ” wro na arqurr -ent ; very l a m e or l e s s  t han  l \n ” ) ;
cr d = ‘e ’.; cioto endio op;

ne- i  ++;
if (n e - i > 1 1 )  4
o r i n tf (” mor, th an it am gume nt s\n ” ); crd a ‘e ’ ;
an to endlooc ;

I
/ ‘  coo i f (ritem rl L a  ‘ $ ) */

/ *  . 0(’  w~~ i le -  */
, ‘i ~~rø’rd >a 1 ~~ o temp 2 <a 071 4.

nre”c2 ; ntem p 2 a 0 ;

.~~~~. 4
~~~~~~~~~~~~~~~~~ ar (-,u,r,nt; ye -m v lar ge or less than t\ri \

• 1o w l t P ’  \‘ , \“  w i t h O u t  a r a u m e m t \ n ”)

— p1 ( _
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enci l oop .
m a c i a  i- n + s-;

i f ( n 3 a a i n  < ~ i~~ crd : ‘ p ’ )  4.
r’ r in t f ( ”  \ n  —T y re one- or m o r e -  of t he  f o l l o w i - n q \
numb ers in \ “  \ “ \ n  seøarated by comm as\n
ir y One more time \n ”);

i f ( m t e m r (  a ‘ \ r ’ )  /s to erase puffer */
w h i I e - ( (n t e m p l  = aetci,arO ) La

a c t r ~ ~ciainr

r e t u r ri (c r cl) ;
) /* ena areadm (nar) */

msqe ri () 4.
p r i n t f ( ”  You n- uc t  ty ce- one of the characters in \

\“ \“ wh iCh have h~~eri p rim te (1 cm the\ri t e rm i m a l \
or tvoe \“ h\” to aet he - in in for m a t ion\m ”);

— p 2—
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// 1hp~~j 5  - ircut  I~~G~~ES data base act~1 i c a t  ion ISIS
/ 1  Ti- ~~~ pro arim i - s ~rt )— t~ELEt E— r-flD I F Y oart of ISIS
/ 1  l o i s f i l e -  b 1~~ t w o  enc l o~ ti res: 1. endadm.c 2. com.c

ex te m n char aenrel 1 1 3 1 ;
ex tern lot idnum
ex ter n c h a r  flnarre(1 3 ), f i d e s (S 1l ,florn ,flwhr (51),pa s sw;

m a i m ( )  4 . / s ac jd— d ei ete m oci i fv */
char i s ’J or l
j r i f o h e 4 . )
p r i n t f ( ”\n\n ih i s  part of program does ADO , MODIF Y\
ani flE LET E functions \n ”)

• - aoaOl:
p r ir it f ( ”  — l y r e  ore of  the f o l l o w i n g  in  \ “  \ “ \ n\
\“l \” to be g in A C T U A L  usiae\n\
\ “? \ “  to h en i m  DE frflN S TNAT ION usacie\noo >\n ”)
ts Oc-’rl oreadcfl;
1 f C i  sOor ~ 

a: ‘1’ ) 4.
It? iriares i s i s O  I I  invokes ir-sqr e -s database named ISISO

i ‘(I sOc -s r a: ‘2’ 1 I
Ut? ir~~~re s  i~~i cl // iriv okec d o m o n s t r a ti - o o  database ISISI

f ( i  sO~~r a $ c~~ i- sOor I a ‘ 2 ’ )
I r ri n t f (” \n v ronci argument, tr y iriain\m ”) ao to a-s-iaOl ;

b rinch (1;
o r j r i t f ( ’ j~~jS ir,— cie - l e - t e— rrr - s r i f y  program has beer-s )oa~ ed\

out \ n-s (,o~~dhv , ca me ani  i- r-s\ n ” 1;
m a  e x i t

— $ ~ — 

-- ——- - - 
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hrar ’ch( ) 4. /* h r anC hp~ to Orit~ of t h e  ma i n  r o u t in es  */
ex ter r c ra m t l c ~-

a t ?  c h - r *c, •rt2 ;
U t ?  m t  ~ ;

a o; r t 2  a ‘ e ’ ;

c v l b r :
pr i - m t f ( ” \~~ —Tv ~~e one ”);

• p rio t fC ’ of the ~~~l l~~w i~~ci oui,be rs  in \ “  \ “ \n ”)

prir ’t f ( ” \“t \” to At)( a n e w  l i - s t  m c i  for a mew \
pro c ira m \ n \ ” ? \ ”  to ~ f l L ’ t FY  an e x i s t i n g  i i s ti - n a \ ri \
\“ 3\” to U b L E T E  a ll  i n f o r m a t i o n  about one oroqram \m ”)

aciain:
p r i n t f ( ” a~ >\n ”)
c gmeaci c M
swit ch (c ) 4.
case  ‘ I ’ :

rt2 a

hreak
case ‘2’ :

t i d e -  a
r t2  a rlelm o ’f()
p re a -~~

case ‘3’ :
tid e -  a

• r t 2  =
crpa k - 

-case ‘h ’:

rtd a h e l r i s o )
hrea’c

i~~f a u l  t :
i t ( n  < 3) 4. r - s a e r l C ) ;  ~~ - + + ;  go to again ; I

else h reak
1 /* end s-~ it c b 5/

i f (rt ? a: ‘f ’ ) rt d a cylh r cO ; /* f means fi n i s h  */
i f (r r d  a: ‘h ’ rt2 a ‘c ’) acto c v l b r ;
r e -turn ;

) Li mmci L- r anc hM ; ~~/

at-tri o 4.
#~ Ch ar A r t a ;

rta a ‘f ’ ;
p m l n t f ( ” A l ~i~ in progress ...\ri ”);
ae -t ra r() 1’ oct— p arame ter s ~/
a o r f w h ( )  /~ a c re m - 1 —r ,c o r d f i l e -  and w h e r e  re - i .  */
rt a a a dr i r l s M;  / 1  a 1 c i — t o~~r e 1 a t i o r - s s  */
i f ( rta a: $ 

e ‘ ) i~~to endarlci
er-saaci r l :

r e t u r n & r t a )
) /* arig a l rl()  5 /

— 8 4—

— - ~~~~— —- -_______ _5.• _ -______ __• • — • - — ~~~~~~~~~~~~~~~~~~~~~~~~
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qe- t o a r t )  4. / *  e t — r a r a r r e t e r s  f o r  3( 1 l i r ia  a/
t’ s t f ’ r o  m t  i-c i r ium

e xte rn chs r f l n am e (1~~I ,  f h i e s ( S i ) ,  f I w h r lS i ) ,  o a S S w ;
I t? m t  t r a~~, ~;
t?t? cha r *çh t prp , ~ i k-.r;

ir i i t ~~a l i z a ti on of v a r i ab l e s
= 0; toax a ii;

f l w t ’ci ’ f l n a r r e ( 1 2 1  :‘ \ O ’ ; f l d .s ( 501 = ’ \ O ’ ;

t?. range of r 19 rm Cc r dti Ic
a~~ retr i eve (fe -ax a m ax (r .rid ))

i t - Inium a t m - a x + 1;
pr int U”  V e ry  i m p o r ta n t  1 Keep in m i m d\ m \
‘four new record ID number is * 4d *\n ” , idnue )

// erase fln am e anri fld es to be gin clean
t o r ( i  a 0;  < 12; i + + )  f l m a m e (i l  a $

f o r t i  : () I < S0 j *+) f l d e s ( m J  a ‘

/ /  accePt inp ut from t e r m i n a l
o r i nt t - ( ”  L 1 v e  new PI-?flGR’~M ’ S  NAME”);

c ) m i n t t ( ”  ( NO T  more  t h a n  1? characters) \n ”);
c -r in t f ( ” rto not insert blanks betwe en charact ers \n ”)
or lo ft C “cio >\n ” )

i 0;
w b i l e (  (cht,r r a g e t c h r ( )  ) a ‘ \ n ’ )  4.

i + ( f l w t  :a ‘ q ’ )  I
i f ( ~~htr r p 1: $ ‘) 4. f i m a m e H i  : chtmo; jf+;)

l f C f l w t  a: ‘
~~~~

‘ ~( i ‘ 1?) I
o r i mt f ( ” l o r io  a rg um e nt ;  t r u n c at e - i\ n ” )
t l w t  a

} / s  end w~~i - l~ */
t l r iam e [i ? l a ‘\O ’ ;
f i w t  a

r ’ r i n t f ( ”  — Gi ve new PRI 11’,PA M ’S DESCf~E PT ION (NOT\
more than 50 cha ra cte r s~ in one l ine ) \n go  >\n ”)

a 0 ;

~h i i e (  ( C h t r r r n e t c h a m ( )  ) 1: ‘\ri ’) 4.
m f  ( f I w t  a: ‘ci ’) f 1 des [i) = ch tm ri ; ‘ 

-

I f ( t I ~~t 
a: ‘~~~‘ ~~~ i > 501 4.

p r i n t f (”lori o argument ; truri cate d \m”);
f l w t  a

/~ er-s i w h i l e  */
t nes (’aOl a

// ciet wher e r~~es inp ut fron t e r m i n a l
p r l nt f ( ” —Te ll  -~~~~ E t ril s pr og r a m  can  be found \r i\

( N O T  more - than SO cb -iracte r s \ma o >\n ”)
f l w t  a ‘ C) ’ ;

a

-85-

—-- - -- 5 .  - -~~ -—-~~~~~~~~~~~
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ii

wnl P e ( (c b t r - r -  a ,,~ to - r,a r t ) )  1: ‘ \r’ ’) 4.
I t I w t a a $ $ ) t I ~- h  r Li 1 a ht -~~~ ;
i -I- f ;

i t ~~ t 1~~ t a: ‘ - ‘ 
~ - ‘- > L ~~) )  4.

r’ r i  o t t  ( “ 1 (~‘f l - ]  . j rq tj ment  ; t r,jncated \n ” ) ; f 1 wf =

) /* Pmcl w h i  If’ s/

pm i r i r* ( ”  — r, i v e  on~ c~’am arr ~~r \r ~” ) ;
p rint  t 

~~
“ to ~e n e w  I 1 st 1 ng ‘~~~ 

P -~SS 1~I-W\m ” 1;
n r i n t f ( ”ao >\n ”)
r assw = -~ r e i - 1c  i. )

) Li er-sd -ie tpa r () ~/

ao rf w i - s () 4. Li ao r en c s— r e c c - s rri fil e ar oemci— whr re - i . *1
ex ter n iri t ict nu ”~;
ex t e r r i  ch ar t l n a m e - ( I~~I, f l - ie - s [S i l ,  f l whr (Sfl , passw ;

t?U m t  Cm a x ,  k ;
#1 char f n a r r e ( I 3 1  , foes (SIl , fwh r(Sl) , ass (dl

ce-ax idnu’r pss(O) a oasSw- p ss (11 =

for(k = (‘ k < l~~ < 4 - ~- ) fn amA( k) = f l r a m e ( k l  ;
forR : U; k < 50 ;  k -I- -’- ) 4.

t des (kl a t I d e- s R i ;  f w h r (k l  a f l w h r (k l  ;

~~ -woe-mci record f i le (ri da cm ~ .<,mnam eafnam e ,rde s :fdes ,
p cw r d  r ss 1

U I  ~pc’~~rig ,.br (rir , = c ri ax, C c ~~e - S  a f w h r )

I / *  e-nd an r fwh */

/ / //// / / ,- / / / / / / / / / / / / I I  / / / / / / 1/ / / / / / / / / / / / / / / / / / / / 1  / / / / / / /

str uct strt a a 4.
C i c i r s t r e l r r ( L S l
I str 125);

I / I / I  / / / / / /  I ,  / ‘//////I////// f//f

— l--’ b—
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a - i -~ r I sU 1 /~ ad - I — t o— r e l a t i o n s :  ./

sr ruc t s t r t a - 1  5 0 9 tr  - •

ex t e rn ch ar cim nr el It ~l ;

a a  i - m t  mnu~—
#~~ cra r mna ”e [1 5 1 ,  ~r r a - I r i  , ~ f l f in ,  *rtg r , 5rtcur

1 ~ t CL, 4 (121 , , , L ,
7 pst r a ~ str (uI ; m na— e1121 a ‘ \ O ’  t Hi n  a ‘ n ’;

rtac ~r l a ‘ f ’ ;
/ i’ to use st a ck r aoaio ~ i t hout e x i t i n c i  program ,
/ 1  ini~~ i a ) i z e

for (j a ~ ; j < 25; H-’) I
-: for j I = 0; i i  < 1 ~; ii  + ‘ ) rs t  r — > s t  r e - I n - s L i t )  a ‘ ‘ ;

os t r $-+
1 /~ en d i. for */

1/ beg in d i sp l a y m a im f a b l e  and ciet inPut
pr i n tf ( ”  - T p  A DC your  new 1 i s t i n c i  in the approp riate\
categor ies , \n ”);

pri o t f O ”  Tyce one c r  m o r e - of the f o l l o ~~inc,\
numher~ in \ “  \ “ \ n  sep ar at in g b y  commas\m\
Y o u  t~USl t y pe  at least one\n ”);

n r i ri t f ( ”  S e le ct  a l l  tha t p e r tam ms ;\
you w i l l  aet no Second chance \n ”);

- 

- 
/ 1  a ) ci is ola y ~a i n t a b i e

# #  r ange  of cr- is m a i - n t a b l e
mnum = o ; -

UI r etrieve ( m oa n - s e = m.c roame) I
mri ur n+ + ;

p r i n tf ( ”  \ “ Z d \”  ~~s \ n ” , m o u r n ,  m na m e ) ;  —

- - 41 —

- 
- 

// h) get inpu t  f r o m  t e r m i n a l  and out to array
- - rtqr a cirea1n(~~hut ‘ ° - ~ ‘

j f ( m t g r  a: ‘ e ’ )  I r t a d r l  : ‘e- ’ cioto endade- ; I
ge- o r e - i  10) a ‘m ’ ; ce-o r e - I ( 1 1  a ‘a ’ ; ge nre )  ( 2 )  a ‘ j ’ ;

cien r el ~~ = ‘ ri ’ ; ~en r el (-4 1 a ‘ t ‘ ; aenrel [51 a ‘a ’ ;
a en re l  ~~~ a ‘ o ’ ; a e m m e l  ( 7 )  a ‘ 1 ’ ; ge n re - i  (8 )  a ‘ e ’;
c i en re l  ‘fl a ‘ $ ; aer-s r.’l (~~0i = $ ‘ ; —ie n re l ~~ = ‘ $ ;

putstrU ~3tr 1 O i , \ b u t ( I ) 1 ) /s ou t  r e l a t i o n s  to stackr */

////////////////////////////////////////////// /////////
-~n l l e ( t ) f i n  a ‘ r, ’ )  4. /* reans not f i n i s h  */

/ 1  i u ’w r t t )  /5 1um’,v -~ r i r e  */
ii I- inc last e lem e n t on sI- acx to -iet , if e -m ty f i n i - s h

\ s t r fi ) 1 ;
I f (ns tr ” -streIm (Ol a: $ $ )

4. t H i n  a ‘ y ’ ; agro e r - s d w h i ;  ) /4 stac k is emt y */
a

a ‘ ‘) 4.
j  + s - ;  L )q r r + f;
i f ( j  > 25 )  4.

i - r i - m t  f ( ” [ ~ -ii~OP ar$ c i img st ac k ov e r f l o w ”);

— . 7— 

~~~~~~~ =—-—-
_
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on  nt f ( “ , rt’ x 25 i tenS.\n ” ) ;
ciotc en g~~h i ;

1 1* end w h i l e  */
ps ’ r  r s t r — 1;

i i  COOv th e last stack p i e - m e - m t  to cien rel (13 1
f~-~ .(j a ); j < 1 - s’; i f s - )  ci e ri r ei (ji a o s t r — > s t r e lm (i J ;

// ca l I p~~ u r ç l  I )  to  lo bran ch
rt c jr a p curc  I 1);

// b r anc h acc orciimci to return of p curcl 0)
s w i t c n C r t c u r )  4.
case ‘ 1 ’ :

a~I1c u r (i ; /* a— i d to current clas s name *1
tor (j a c i ;  j < 12; j+ +) rs tr— > st r elm (j ] a ‘ ‘;
o r e - a k ;

cas e ‘2 ’ :
neworcU ; 1* mew—bran ch: 5/

i i  eras e- pop p ie - n e- n t  f r o m  Stack
tor (j a o;  j < 12; j+s - ) p stm— > stre im [j) = $ I;

hrea ’~;
case $

p x i~~’ mc (~~~ ’ u f ( O ) , r st r ) ;  / *  e x i s t i m g— b r a n c h :  5/

~ reak~
cise ‘n ’ :

i i  e r a s e  on~~ ele m ent from stack
tor (j a u; j < 12; j-s - s- ) r ,str— > str eim (j] a ‘
goto en-l w h i ;

• 1 Li en-si S w i t c h  *1
en i.~ ni

i f ( f i f i r i  a: ‘ v ’ 1
nr i n t f ( ” \ n  t~fl~) process has bee-ri com c-le ted\n ”);
Li end - -~hi - l e - 5/

/ / / / / / / / / / / / / / / / / / / / / / i i  / / / / / / / / / / / / / / / / / / / 1  / / i / i  / / / / / /

er - s-iadr
r e - t u r r~~ r t a i r I )

— /s em-I a ’i-ini s () */

~ ) 4. /s 1)II~-I \’Y st a c ’r w ’ i te */
srr ,, cs - st r ta a *p5
lot  v~~ v i

// ft J- - - ’r ~ r i t ’~
p5 a c c tr (I) ) ;

a 0 y < 5;  v s - f )  4.
nri n t f( ” ’

~1 “ ,v ) ;  -

a o; v L  ~ 12 ; v l + -f)
r- r l r , t f L ”’~C ” , t -t 5—>-s t r e l m ( y t l  );

- 
•

/* ~~~~ Iu~~r v -.. , ri t e  er-s i for 1. */
p r i nt  ft ” \n ”)

/‘ en- i  dum-~ rt  ( )  a/  

- - : - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



pu rstr (pst,p o f ) /s out relation on sta ckr */
ii m us t  e d i us s - p oi nters before c a l l  puts- f r

m t  5ost, ~obf 4.
ext ern cm -a n g en r e - i (131 ;
struct strta o *osta

n; char ore) (13), ~f l w r t ,  a n amell3l ,
jot I, moue-

os t a a o s t ;
anane (t-2 l a

to r (l a 0; i < 12; l -s-+ )
g re 1  ( 1 )  a genr é l [l J ; ar e -i (121 a

#~ range of a is ar e-i
t 1 run a ‘ 1 $ ; 

-.

w hile (*p b f 1: 0) 4.
mnum a 0;

retrieve (amame a a.crr-sam e ) 4.
mo u rn-s- i- ;

- f i w r t  a
i f~,~~pbf a: m ourn)  4.

for(l a 0 1 < 12; l i - i - )  p s t a — >stre l rn (l ) a anam et i );
p sta— > s tr elrn (1 2 l a
psta f+ obf++ ; f i w r t  a

} / 5  C f l (i  i f 5 /

I

i f (f l w r t  a: ‘n ’ )
• i f ( fl r u n  ‘1’) f l run a ‘ a ’ ;

e - l g e -  if (*obf > 0)  4.
c ’rint f (” wror-sa arc-iument Zn djscarded \n ” , *pbf )
f i run a ‘1’; phf +~~

Li end w h i l e  */

retu rn;
} /s end purstr () */

—~lg—
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ocur clU i s  p r m n t — c , j r r e - r - s t— c l a s s — a n : , — r ’r a n c h e - s  */
€- * t ern char ci~~-- s r ’ e 1 t i  5 1 ;

~~ cn’~ir -io r e - i I L 1 U ~ r e I 2 I l  ~) , *ri 123;
~~U m t  ‘it. t l w i ,  ‘Ie -~~;

nt 2 i  a ‘ n ’ ; t i e x  a
t or (cl a u; a1~ 1?; a l + + )  onre l 1 1 q 1 1 a nien rel (g il ;
cinr~~f I (121 a ‘~~o’ ;
or lot f I. “ \ nLuN~~ - iT C~ -\SS ‘iA ’~F is * ~s •\n ” , qnr e- l 1);
ton (ci l a 0 ;  ~i t < i~~ ; - i l + + 1  re l?(cal) = $

f I w l  a 0;
I-I ma rion c-s- f (1 is grime 1 1
IU r etr i e v e (reI2 a c.cmna m m ) where c i . r i l  a 0 4.

f i -~ 1 + +
i t ( f I w l  1 ) 4.

-an-i SIJF~C AIEGO’UES are :\n ”);
f I e ~ a

i t ( f l w l  ~~0) o r i r it f( ” ~s\n ” , re l 2 );
#~ I

o r i n t f ( ” — Tvc ’e’ onl y one p f the ”);
p r i r i t f t ” f - i l l o w i n g  ch ara cters jr- s \ “ \“\m \ to AOD\

your I j s t j n ~~\n ”)
o r i n t f ( ”  \“IY’ into C1’R~~FNT CLASS NAME\n\
\“2\” m akp ~i(~ i SU~ C A TEGO (~Y and put t h i s  Into it \m ”);
i t ( t i e x  a: ‘ v ’ )
p r intf( ” \“3\” use an EXIST ING SU PCAf ~~tORY\ n ”)
c i r i n t f (”  \“n\ ” ‘one ~ t the above;STOP\

t °is di r ect iom\ m co >\n ”);
• nt2 a -ireadc~~

retur r-s (n 123);
I / k  end oC Llrcl () */

-~Iicur() 4. Ii ar id—current: acli to current record name
ex tnrn c ha n  ~e n n p M I 3 1 , f l r a m e - (1 3 1 ;
p c r P m n  i - i f i n im ue- ;

4~ rn a m ~ire l ~ (I ~I , n a m e - S  (I ~,)

1~ jot i lm um 3, ,

-ire l 3 L I ? I  a ‘\O’ ; n a n e 5 t t 2 l  a ’~~0’;
ii co oy e tern to lo ca l names

to rH ~ = ); i ~ < 12; i ~~ +)
4. - i r~ 1 3 (1 31 a ca~~n r~ 1 [1 3 1 ;  name 3 ( j ~~l 

a f 1 name Ii 3)
I inurr~ = ldnum .

~ i -vii record to cu rn ~~n ’ -~ae-e-
a -p end to ir e l ~- ( m i d  = i -irium 3, cm o a m e -  = name S )

re- f irm ;
1 Li en-I a-1 lcur( ) 4 /

1

~

--- - -

~

“ 
—~~~~~~

-
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ne-wn rc () 4. // ne~-~~— boanc : a’ds recor~1i to m ew branch
e~~t .~mm Cha r 1 i e - n r p l [ t S 1 ,  f l n am p [ L 3 )
e - ~ t p m n  l o t  1 i o un

~~ Cb~~ q r a 4(l~~l ,a amp( lSl ,fL4 n amp( l3 ) ,*a (1cha r,*a d lwrt;
I~~ lot a-i , ii 4n u - n

~r a J ( 1 d )  
a ‘\O ’ ; a- l w r t  = ‘a ’

/ /  pr i n t  c u r r e n t  c l~as~ ma’r e acain
ii cony ~em re 1 to local graci
t ort ~~~ a 0; ~ -l < 12;  ~~i ++ ) ara~ (aOl a genrel LaO );

i~r ir - s t f  4. ” C U R~~~’JT C L -~SS NA M E is * Zs *\n ” , o r a ’4)
c ,r i nt ft ” ~~~ S1J ’~C A T ~ - G ~)P ’Y w i l l  b e - a  br amc h of\

tn e C UNi-~tY~1 CL .~~S ~~~-~E\r ” ) ;
o r ln t t ( ” — G i v e  ~~~ S4. 0~- C - \ T EG U NY NAM E\
(not m orr~ tri an 12 cha racters )\n ”)

p r j n t f ( ”  g m  ‘-~~~~~ insert t3L4N~~S between char .s\r~”)
o r i  ~ t f ( “cc’ > \ n ” ) ~

a~ at r:

// iet me w nam e f r o m  t e r r n io a l
for(aO a 0; aO ( 12; a4++) aOname(a4) = ‘

a
w r i i i e - (  (a cich ar a oetchar () ) I: ‘\n ’) I

i f (a~4-~ rt a: ‘ ci ’ )  4.

i t ( a c i cha r ~~: ‘ ‘) 4.
i f  ( (a- 4cha r < ‘ a ’ I -a ’4ch-a r > ‘2

$ 
) ~~

(a~ cha r < ‘A’ I I  aochar > ‘ 1’ )  ~~~• (a ic ear < ‘ 0 ’  1 aOcP-ia r > ‘9’) ~~
a-4cha r Ia ‘.‘ )

p r i n t  f ( ” ~ - ro ni g arcurnent \”~~c\” ,tr y aaaio \m ” ,aOchar ) —

w r m l l e ( (a L 4 C P a r  : getch ar (1 ) ‘\n ’~ ; /*e rase~~/
or i n t f (” oo >\r’”); aoto acia tr ;

a a~i cha r; a~~++ ;

i f (a-~ ’~r’t 
a: ‘ -~~~ ‘ i~~-. -~O > j~~~) (

o r i r - m t f ( ” l o n i q a r g ume n t ;  t run c a t e d \ n ” )
a ‘s ’

1 / 4  end w h i l e -  s /

a I o a r n e I l 2 i  a ‘\~~‘ ; -a0 .~rt a ‘ ç
~ ’

1/ create O e - w  m e l a r i o m  w i t h  p~~w hr~~nch name; a~~narr e
cr eate - - i n a m e - ( m i q  a I ? ,  ernam e a c12 )

/i/,,,,////////// i / I / I  i / / i l  / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
ii Ne -w r e l a t i o n s  must b~ S~~~Id to Or e- ye -of aut omati c
/.‘ rem ov e- -si by 1o(~ IE S .  b e  S’~V~. comma nd d~a te - mu- s t be
/ I a~~v a n c e - 1  p e r i o d i c a l l y to avoi d irm a dv e r ta ot loss of

h a t  -1.
#1 ‘~~ ve a c i r a a m e  u nt i l  j un  30 IQ 7 ~
///////, ‘ l i / / l i / / i f  -‘ i / i  i / ~’ / / l i / / i  ‘/ 1 1 / 1 /  / / / i / / /  ‘ i / / i / i / i

..
~~~ I -

— 
- 

~~~~~~~~~~~~~~~~~~~ 5.



9
/1 aopen’i reco ro  to oe-~ r e l a t i o n  a 4n~~ me

i i  copy c,a r am m fe r s t~ l o c a l
i rj l4r~ jrr~ a j dn-jrr i ;
fo r (<i~ a 0; a’4 < 12 ;  ~ O i - + )  fOn arre[aO J a fln ame aL4.1 ;
f 4 r m a r n~~ 112 1 a ‘ \0’ ;

~~ arnie-ni t o aL4 r m a m e ( n i d  a ir, dlnura , c m na m e  f 4 r m a m e )

// also aooeoo to curr en t cla ss name
4 aoneod to ara-4 (rjc = 0, crnaee a aOoame)

retur n
I /s era -si ne -sbrc() ~/ H

exib r c (oo-al ,os a l )
/5 exist in a—or an ch: adds record to e x i s t i n g  br anch */

— lo t *ooal, ~r-ssa1 ; 4.

e~~tern char genr e-i (13) ;
StrUCt strtaq ~psa2;

l~ char ra r)a [13) , qana rn e (131 ;
jot a3, *pp~~~;

• gr )a (12J a ‘\ O’; csa2 = osal oba2 a oha l ;

ii p r i n t  branches aaaim
/ 1 cony genre ) to loc al
tor(a3 = 0; e~ < 12; a3i- s- ) grla [a3 ) a gen re -i [a3J ;

p r - j m f - f ( ”  — t y oe or-s n or mo r e  of the f o l l p w i n g \
nurh er s in \“ \‘ to select suhcategory \ri”);

#~ range of cia is a rl a
a S  a 0;

~~# r e t r i e ve ( qa o am e  = oa .crnar-e) where ga.rio a ~ 4.

- - -

p r i n t f ( ” \“Zl\” Z s \n ” , aS, par-same );

qreadn (r,hal) ;

// rem ove one fop element from stack
for (a3 a (I; aS c 12;  a 3 s - + )  osa2— > stre lrr - (a5 ) = $ ‘ ;

// out select en, br anch nam es on to stac k
II a d j u s t  gen re - I

t~~r(o3 
a o; ~~3 < 12;  a3+s - ) genre) (a3) a orla (aS )

- ~~~- - - - - - - - ~~~~~~~~~~~~~~



~~~~~~~~~~~ —-- -~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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~~~~~ 
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/1 our r e - l a t i o n s  to sfac~~, nass st~~c~ and hut . rpm .
Put St r ( o s a 2 , nb a 2)  ;

ne- urn .
I /s en~I e x i rm c ( )  ~ /

I/i//i//I/i/i / i / / i l / / / / / i / / / / / , / / /  / / / / / / / / / / / / / / / i / / / / / / / / / /
/ 1  ini clu - sip~ c1el mo i~~~, c,øtrm urn( ), cielet e- (), m o - s i fy ( )

-~i r i c lude  “encai’n .c ”

// com .C iri c lud p S CylhrC( ), he)pisO , areadcU, orpadmO ,
m s g p r l ( )

~ i n c l u 1 e -  “ com .c”
/i/i/i//l/////i/l///i///l/i///////////////i///////////l//////

I .
1
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I

coca lrr .0

// I r i s  f j ) ~~ i s ao~~~nc ) o s u r p f o f i lp aom.q
i i  F i l e  ai - ~.o is t r~e i 1 O p) e - t e -~~ o-~ a f y  pa r t  of  I S I S

— l e Im o l ()
/* dn l e t e— - -m o d i fv: ooes comm on actions , and branches */
e~~t em n cnar fi dm ;
ex t e rn j o t  i- dnurr ;

~~ i or t Ii ~i 
r 2 1 d , t j men , f 1 r w ;

~~~~~ c t--s-a r * rt - ~ m , * t l  t i n d , * flq o,r cra arne(i 3I ,rcdeslSl )

~~ c r-a ar p s-~ 1 (21, o~~w 2I2 )
t i n e - n  a 0 ;  -

begim :
rtdm a ‘ f ’ ; r cn am e (12 1 a ‘\O’ : rcdes (~~0] a

r t l m  a
a cm a —I- n

p m i r - m t f ( ” — I i ve  II) - \ U- ’ RE R c’f your record , w h i c h  you\
• are- goin g fo ” i ; i f (f l - i m :a ‘D’) or in ,tf ( ” de le te\m ”);

else ori nt~~~ ” rn o difv\n ’fl
pri  nt f C “oo ~\n ” ) ;

• t ?i — 4 .  a 0;

~~ ma r-sac of r is r e c c r d f i l e
t i i d  = cmetni um fl ; /* ge i nøut  and Compute ID ~
t 2io a (1; f l f i r i d a

~~ r e t r i e v e  (t di d  a r. r id ) where r .r id a t i l d  4.

I
a f ( t 2 id ~ a 1))  4. i s  me a n s  r i - s i  i s  correct */
o rir -a t f(” — G i v e  onl ’~ ono ch a r a c t e r  -is a PA S S ~~0F~D\rm ’~~~
or  1 n t f (“ co > \ r-~” )

a cire-adc( )
t i o w  a

~~ r etrieve (rs~~2 
a n.oswrd ) where r .rid a t l i d  4.

I f (ns~~1 (~~) 
a

4. ~- r j f t ( ” ~~r o n o  casswo r-1 e x i t ed \ n ” ) ;  f i pw  = 1

t- ( f 1 ~— m- ~ a: 
~ ) ioto er id-sim ;

-~ r~~t r l e v e - (r c m a~~
$2 a m. r ri :~,me, rc-les a r.r-les)

-m~~ wher ’~ r .ri l  a r 2 i~ i ~p r i m t f ( ’ \nui m re-C ra m - s i n a - - s - s e tes cri r ’ti~~~\mZd\

~.i ~s\n ” , t~~~m - s 1. r cnam e -, rccles );
t i r i n r f (”\—ls t h i s  th~ l i s t i ng you are se-e~~i rc ?\n\
— [y r - s e \“ ves\” or \“ ri rm \”\nra ci ~ \n ” l ;

a

I

- Q 4 -

--- ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ 
- ________
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~ 1* Pr~~1 i f ( t ? i r i  ~ 
t j)  *1

t i men 4 +;
i t ( t 1f ~~nri ‘ ri ’ ~~ t i r ’~~n > 2) (

pr In t f (”~’,ronQ II) rw ’nber three tim e s \
oroara~ ec ited \n ” I ;

rt im = e ’ aoto enddm;

j f (f 1 f j r ~j =: ‘ r~’ )
or~~nt 4( ” T ry one rr~re t i r r~~\nqo >\ n ”)
go to  oe~ drn;

/ /  i f find s come s ha rp
f j r ~r1r~o
fiqo
i f ( f l o o  ‘n ’)  ooto end’irn
if (f lg o : ‘y ’) 4orin t f( ”Tr y one rnore time\ngo >\n ”);

ooto findoo }
idnum t2id ;
i f (f l d rn == ‘U ’) delete () 4
i f (fl dm ‘~4’) m odi fyO ;

end dm

ret urn C rtdm)
} /* and delmod () */

~~ tnu~~() (
/ /  reed c na r . s  f r o m  t e r m ina l , c o mo ute s  one m t .  number
~ 4 ir, t tn,  ti , t2;

qethei :
t 2 = 0;

whi l e ((tn q e t c h a r o ) )  ‘\n ’)  {
i f ( t n  ! ‘ ‘ )  I

to = —

i f ( t r ~ > 0 ~~ ‘~ri < 9)  1
t n ;

t 2 r2 * t O  P t I;

el le l
or jnt f( ” wr.ona ~ rqurfl~~~~; tr y aqain\nqo >\n ”);
wh i l ~’((tn rzetchar( )) ‘\n ’) // erase buffer
ooto netoei

/ *  er~~ wP ~i l e  */
return (t2 )
} / *  end q et n u m( )  *1

— 9 5—
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ie)ere ) 4

~~~~~~~ i r~ P i~ 1ntj ~~;
e~~t~~rn cnir  i’~nre l  11 c i ;
st r uc r str t~~ i *~~-~ i;

~~ ir,~ it I,llt , f ,  f I ;
~~~~~ c r ~-~r f 1 o~~m.~ t l  ci~ * f f i n

i~~num; c. si = ~.st rE ()1 ; f 1r ~em et1 2J
f f i n

• / 1 d~~Ie t e  f r o m  re c ) ra f i l ,  r e l a t i o n
‘*~~ ra noe of r is rec c ,rdf il e

~~ le ip re r ~hpre r.ril = i ldit
II ‘ielete from ~~~~~~ relati o n

~~ r~~nqe ~~f w h  is  w~~r

~~ lelet ’ ~~ w h e r e  ~~~.r i d  idd i t
/ /  i n i t i a l iz e st c k r e mt y

for ( f = 0; f < 25; fs~~) I
for(f l = ~~ f i  < 25; fI++) psd — > st r e lm (fL ) = ‘ ‘;

1* end 1. for */
osd ~c s t r ( 0 i ;

/ 1 load stackr ~g i t h  m a i n r a b le re lations
4~ ran’ie of rn is m a int ab l e

for (f 0 f < 12; f~~r) ftn ame (fl ‘ I
;

~~ retrieve (fl ame m .crname) I
// copy r elatio n to staCk and erase ftname

• for (f = 0; f < ~2; f + t )  (
osd—>s t relm( f l ftname (f )
flna me (fJ = ‘

osd#f

/ /  beq in  ~ie l et e  by us ing  s t a c k
r,r i o t f( ” l e l et i o n  in pro r i ress •. .\n ” )
w n 4 l e ( f f i n  == ‘ n ’)  I // means stackr not finished

II rlum wrt U / *  I)UM’41Y ~l RltE */
/1 f i n d  la s t  e ’ e m e n t  or, stack to get ; if emp ty, finish

= ‘~str (0I ;
if (osd— ’~st r elm (O l ‘ ‘) I ii

f f i n =
ioto endle ;

f = 0;
w h i ) e ( o s r$—> ~3 t r e l m F O l  i ‘ ‘)  I

t+~~; osd++;
i f ( f  > 25)  1
r , rj r ,t f ( ” I.~R l L N G :  j e l~~te stac k overflow process ”);
o r i n t f( ”  cQr ,! ioueg , ma~ 25 items .\n ”);

5 1 - — ;  hr ea~c ;  )
) / *  er~ J w r~i l e  *1

If co, v la s t  st ac~ ele ment to qenrel (131
for (f 0; f < 1?; f++) I

qen reUfi csd— ~~str e l m 1 f ) ;

—9,,-
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~~w-~
•

/ /  c i ii  1~~l~ ’ t e  nv L ’aSSinl st ack oointe r
aro li t (r ’l )

en i I ~ :

~ /~ ~‘iI •~d ’ , i I ?  •/

~~~~~~~~~~~~~~~~~~~~ -~~~~~ r~e.n cnmoleted\&’);) / 4  ~ r~1 iel~~ t~~ ( ) ~ ‘

o r o i l t( .~,s i I t)  /~ r,roc~~s j — 1~~le P e  4 /

m t  *c”; fl F ;  1

~ nt ’rn cnar icorel (l i i ;
e t ’ m n  i r , F j 1num;
3t ruct str t~~~ ~-q1 i ;

*~ j r~~ ~iii ~~i, ~ii;
~~~# cnar ~r~~ lt  ( l~~l , ‘I l t r e l  (131, f l c i l t ,  dfnam e (13J ;
/ / ir~r 1~~ I 1 z e  aol c o ov  o lo ha l  t o  lo c a l

~si1 t ; i iii r I ~ irnim;
g n d l r (t - ? l  = ‘ \ ‘ ) 1 • l f r l 3 m e ( 121 = ,\ 0 ’ ; f l d l t  =
for (i1 (~I ji < l? ~i 4 + )  1

~ndl t (1!l i.~nr a T (dl I; -1! trel (dli ‘ ‘ ;

~l r r e ~ (121

~~~ r,~ ri~~ e of d’~ is ~inc1t

~~ ret riev e ( i I r r e l  = ie.crr~~m~~) whe rC de.r id  i d d l t l 4
a f i u t  =

// i t ther e is reco~~i w i t ~ riei~~te in  ~ de l e t e and re t ur n
i f ( f l i l r ‘ v ’ )  I

delete .1. N~~~~~r~~ je .ri(1 i l d l t i
1;

re t r ie v e ( 11 c o u n t ( l e . ri l)

i~~( i l  1) 4
~4 • leqt r oy ~m n 1 l t
#~ r~~n~~e if if i s
~~# lelet e If where of .c rname ~n fl t

i f ( f l i l r  v ’) I
fo r(’jl 0; -il < 12 ; i i + 4 )  o s l l — > s t r e l m (d l J  ‘

goto enloro;

// co- v s t a c x  t~~o r~ i fn3m ~ to is° n Cx t ti m e and delete
for (il = 0;  d l 12 1 1 + 4 )  1

a fi ,~ T~e ( 1 l l  ~ s j l — s t r . l m 1 d l l
osdl~~>s t r a l m ( 1 l I  ‘

// if  th e re  iq  •1 r,rari:h r ’lat ion Out on stack

~~ retr i ,ve (dl r ’~~ l Ie .Crna’~~) where cj e , r i d  :1) 1
for(ol 0; dl < 12; ii 1 + )

osci) — ‘St r p )  m l  11)  ‘13 r rel [ill

— 9 7 —
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~sil •.;

) / a  r o l lt (  ~‘

moli ty( ) (

~~ cha r t i 1 . r, 121 , ~f I I .  a f (~~;
m t  z ,

t I i  2o lfl ‘ \ O  ;

f l t = ’ l ’ ;  f l 2 ~~~~ ’2 ’ ;
o r i n t f (”\n It is a ll owed to ‘no’litv on)y\n\

oroaram DESC~U’~TlON \o and\n\
n r n o r r , m  .yiE~~E ~ n fr ~ r m a t i~~~r,\ r, ” )

orm n t f( ” I f you want to do other than t h i s  use\
PELE IE to remove\,, the l i s t i n g  and\
t h a n use AOL ) to create a revised one.\n ”L

beg’rod:
w h 4 Ip C f ii ‘ ‘ : : t I? ==  ‘2 ’ )  1
o r i ntf (” \n “ ) ;
o r i r ~t f ( ” — T y r ’e one ~ f the f ô l l o w i r , c~ in \ “  \ “ \ n ” )

• i f ( f l l  ‘1 ’)
n r intf (”  \“l\” to m o d i f y  record DESCRLPTION \n ”)

i f(f1 2 ==
• cr i nt f (” \ “ ?\ “ to m odi f y record Wt1F ’~E infor m at ion\n ”);

c ri n t f (”  \~~n\ \J O I to  rir, ~m y t h i n ~~, anci ,~f T URN\ngo >\n ”) ;
t l L ? n ( U 1  = r , r ea o c M;
ol cn = ~c f  1 12 n ( 0 I
s~~itc h ( f l 1 2 n I 0 i )  4
c a s e  ‘ 1 ’ :

mdew hlo12n) ;
f l~~ ‘3’;
o r e a ~~;

cas e ‘2’ :
m aewh  (o l  ? r) ;
f i ?  = ‘ 3 ’ ;
o r e a k

c ase
a~~to endeol;

1* end sw i t c h  ~/
) /~ end ~ h i 1 e  ~/

/ ‘  en-i ~ O ’l 1fy () •/

Lk ~~~~~~~~ 
- • --
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“1

mi C w h t c t )  /~ mo .ii$ v l e s c r i r t i o n  h e r e— r e l a t i o n s  a/

m t  *pU 4
e . te r n  m t  i~1r,um

~~~~ l fl t timu ’r , z;

~~: cn~~r odes 1 5 1 1,  it ch ;
F m u m  = i lmu” ; O L I C S  ( S O )  =

1 f (’pt 1 )  I / *  mean s modi fv cles crio t ion ~ /
• ranoc of  r i s  r ec o r n f i l e

r e t r i e v e ( c o e s  r . ri e s )  ,~hprp r .r i d  = tdnum
p r i n t f ( ’ p

~re sent oroor~~m d,-~~c riotic ’ n is;\ni ~ s \n\ n ” ,ooes)
)

~ /a end i t 4/

‘2’) I 1* means m~ r i if ~ whp rp a/

range of ~h is ~~hr

re t r i ev e ( o d e s  w h .rcl e s )  w h e r e  w h . r i d  tdnum I
o r io t f ( ” P re s ent  t~

,Fp, E i n f o r m a t i on  i s;\ r ~ % s\ n\ n ’ ,odes)
I

1 /~ enci i f  4 /

1 f ( * pt  • i ’  : : ~~~~ ‘ 2 ’ )  4
p r irtt f (’ —i.,ive n e w

j f ( * r ’ t
r ri n t f ( ”  DFSC~fl P 1It1 N (r~Ot more than SO “ )

• if  I *p~ == ‘ 2 ’)
o rintt (” ~HEI~~ in format i on (NOT m ore than 50 “) ;

p ri ntf (” c haracter s )\nqo > \n ” )

• fnr (z = 0; z < SO; z4+) ocies (zl ‘

=

wh i l e ( (t ch getcharO ) ‘\n ’) I
pl ies iz i  = t ch ; ~ ‘~~

;
‘f(z ‘ 51) 1

p rir ,t f(” L.onc, l ine; tru n cat~~1\n\
onl y f irst 50 characters have h~~er~ acCerted\n ”)

pdesISO J =

br eak

I / a  enci w h i l e  */
‘C 51 ) pdes(zl =

I /~ end if 4 /

I f ( * C ) t ‘1’ ) 1
repl ace r (rdes = c’d~~s) wh ere r.r id tdnun ’

2 ’ )  I
r ep lac e  w b ( r d e s  = pd ps )  w he r ,  w h .r id  tanu”

) 1* ena m d e w h ( )  */

I

.qg~
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