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PREFACE 

This  document describes a computer  procedure  for  retr ieval o f  Water Survey of 
Canada discharge  records from magnetic  tape. The programs  were designed t o  
provide economical r e t r i e v a l s  o f  discharge  records on  a rou t ine   bas is .  The 
programs  descr'ibed a r e   w r i t t e n   i n   F o r t r a n  46 f o r  implementation on an. MTS 
[Michigan  Terminal System) f a c i l i t y .  As such, i t  may no t  be poss ib le   t o  
implement  these d i r e c t l y   a t  non"TS facilities. 



INTRODUCTION 

Many of . the  s tud ies  conducted  by Water Q u a l i t y  Branch, P a c i f i c  & Yukon Region 
invo lve  the use o f  Water Survey  of Canada discharge  records. ,   Unt i l   recent ly,  
i t  has  been most p rac t ica l   to   t rans fer   the   pub l i shed  records   in to  machine 
readable f o r m  as required. The  'demand has,  however, increased t o   t h e   p o i n t  
where. t h l s   p r a c t i c e  i s  no longer economical.. 

Water Survey o f  Canada will provide  users  with  data i n  a va r ie t y   o f   f o rma ts  
( In land Waters Directorate,  1973). O f  those  which  are  avai lable,  we chose 
to  obtain  dai ly  discharges'on  magnetic  tape  (format  67-002).  For  the  readers 
in format ion a desc r ip t i on  o f  the   fo rmat   o f   the   card  images i s   g i v e n   i n  
Appendix I .  

For B r i t i s h  Columbia  and the Yukon T e r r i t o r y  two 2400 f o o t  magnetic  tapes  are 
requi red  to   ho ld  a l l   ava i lab le  d ' ischarge  records  through 1977. The t o t a l  
number of   data  records  contained on the  two tapes i s  i n  excess  of 500,000 
card images. 

Our requi rements  for   d ischarge  data  are  normal ly   for  a r e l a t i v e l y   l a r g e  number 
of s t a t i o n s   f o r   r e l a t i v e l y   s h o r t   d u r a t i o n s   ( i . e .  1 t o  2 years),.   During  the 
year,  various  requirements  for  discharge  data  are  encountered. Hence, l i n e a r  
searches o f   t h e   t a p e   f o r  each record  required  would  not  be an economical  pro- 
pos i t i on .  

A t  t h i s   p o i n t  we f e l t   t h a t  we needed  a program o r   s e r i e s   o f  programs  which 
would  accomplish  the  following: 

1, 

1 ) minimize  the need f o r  1 inear  searching  of  the  tapes 

2 )  economize  on tape  mountings 

3) be eas i ly   appl ied  by a user   wi th  1 im i ted  knowledge  through: 

a)  s imple  input and run  comands 
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b )  being as "automatic" as  possible. 

Two programs  have  been developed which accomplish the  desired  objectives. 
The f i r s t  program  mounts and reads tapes  creating a pseudo t a b  
tents for a .tape. The  second  program performs the  actual re t r  
simple i n p u t  format. Running  of both programs requires minima 
beyond the . i n p u t  formats and the run comnands. 

l e  o f  con- 
ieval  using 
1 know1 edge 
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IMPLEMENTATION 

These programs a r e   w r i t t e n   i n  FORTRAN 46 f o r  use  under MTS (Michigan  Terminal 
System) on an Amdahl 470 V/6 Model I1 a t  t h e   U n i v e r s i t y   o f   B r i t i s h  Columbia. 

'They  should be r e a d i l y   p o r t a b l e   t o   o t h e r  MTS f a c i l i t i e s ,  however,' they may no t  
be d i rec t l y   compa t ib le   w i th  non-MTS i n s t a l l a t i o n s .  Some deta i l s   regard ing  
a d a p t a t i o n   t o   o t h e r   f a c i l i t i e s   a r e   g i v e n   a t   t h e  end o f  t h i s  document. 
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PROGRAMS 

Two programs a re   requ i red   t o  accompl 
program i s  used t o  produce  a "pseudo 

i sh  the  des i red  ob ject ive.  The f 
t a b l e  of contents"   for  each tape 

i r s t  
. This 

program will be re fe r red   to   as  WSC.TABLE.  The second program (WSC.RETRIEVE) 
per fo rms  the   ac tua l   re t r ieva l   o f  Water Survey o f  Canada records. 

1 . WSC. TABLE 

This program  produces  a "pseudo tab1 e o f   c o n t e n t s "   f o r  each of the  tapes. 
Each tape i s  done independently. Each t ime a new set  of  tapes i s  
received,  running o f  t h i s  program will be requ i red   to  produce  a new t a b l e  
of   contents   which i s  s t o r e d   i n  a f i l e   f o r  use  by WSC.RETRIEVE. 

The program l o c a t e s   t h e   f i r s t  occurence  on  the  tape o f  the  s ta t ion  which 
appears  as  the n*5000 record. The output   tab le o f  contents i s   t h e  STATION 

NUMBER, YEAR, and record number on tape.  This  allows WSC.RETRIEVE t o  per- 
form  a tab le   search   fo r   the   in te rva l  on the  tape  that   the  des i red  records 
appear i n .   I n   o t h e r  words the  tape  can be p o s i t i o n e d   t o   w i t h i n  a maximum 
o f  5000 records  from  the ones desired.  This means tha t   less   than 1% o f  
t he   t o ta l   ca rd  images on, the  tape must be  examined. 

Under MTS the   runn ing   o f   the  program  can be invoked  by: 

$RUN WSC-TABLE 3 = TAPE-TABLE 6 = ERROR MESSAGES 

5 = TAPE-RACK NUMBER 

A l i s t i n g   o f  WSC.TABLE i s   g i v e n   i n  TABLE 1 .  
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TABLE 1 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 

C 
C 
C 

1 

C 
WSC,TAHLE I S  A P R 3 G R A u  T C  S E T  U P  A SUYMARY TABLE FOR D I S C H A R G E  C 

D A T A   T A P E S .   E A C H   L I N E  QF THE T b e L E  C O h T A I I v S   T H E   S T A T I O N  %AYE.  C 
S T A R T I N G   Y E A R   A N C   T 4 P E   R E C O R D  NUMBER, T H E  RECGRDS I N  THE TABLE C 
CCaRESPOhtD T C  T H E   F I G S T   R E C J R D  Oh THE T A P E   A t 4 0   A L L  R E C O R D S  T M A T  c 
ARE F [ R S T  OCCURRENCES CF THE S T A T I C N S   F O U h O   A T  M U L T I P L E S   C F  5303. C 
I , € .  I F  THE S T A T I O N   N A M E  A T  WECCRD 530C 1 5  ' 3 B A B 0 3 4  ' AYi) TtcE F I q S T  C 

T R Y   U O U L O   B E  ' C 8 A B 0 3 4  956 4 8 5 6 * *  N 3 T E  T H A T  THE S T A N T I Y G   Y E 4 4  C 
X5 O N L Y  THE L A S T  TH(REE D I G I T S  t f  T b E  Y E A R .  C 

C 

CCCURRENCE O F  THE s T A r I m  IS ~h 1956 A T  RECORD 4 a 6 s 1  T F E  T ~ ~ L E  FW- c c 

REAL*8  S T A T ~ S T A I S L I S Z  
I N T E G E R * Z  C O U h T l (  1 8 )  

C 
M O U N T 1   C O N T A I N S   T A P E  MOUkTIhG I h F O R M A T I C h   U S E D  I N  T H E  ' C A L L  ' C 

M C L % T *  S T A T E M E N T  C 
C 

D A T A   M O U N T i / 3 4 , *  ' 9 '  ' 9 '  9 9 '  * @ 9 9 T * @ * *  R 9 ~ @ 1 N 9 9 ' G = 9 9 9 1 ' 4 9 9 9  F 9 r 9  

l H T @ ~ 9 ~ F @ e 9 ~ ~ 9 r ' 3 2 ' r ' O O * ~ 9 e ~ ' ~ ' O ~ 9 /  
I H C = 5 0 0 0  
I S l V C = l Z 8  

C 
TFE R A C K   h U C B E P   C F  THE T P P E  IS R E A D  1'4. C 

C 
RE6015111 IHOLNTl~IlrI=2~4J 
F O R P A T (   3 A 2  8 
C A L L  WOl!NT (POLNTL r C98 1 
C A L L   F T h C P O ( ' 4 S S I G N   Z = * T * ' *  L Z I  
NRECPC 
NS-0 

C C 
C I N F O R H A T I O L   F O R  THE F I R S T  RECCRO I S  kRI TTER I N  T H E  T O & € .  
C 2 

2 F C R V B T t l X , A 7 e I 3 1  

c c 

R E b C ( 2 1 2 1  S T A T r I Y R  

d A C K S P A C E  2 
k R I T E ( 3 . 4 J   S T A T v I Y R  

4 F O R P A T ( A 7 r  13r '  1 9 )  

c C 
C T H E   T A P E  'IS S K I P P E D  4999 R E C O R D S   A H E A D ,   T H E   S T A T I O N  I S  * E A 0  I ? (  C 
C AND THE TAPE I S   @ 4 C & - S K I P P E D  1 2 8  RECORCS A T  A T I M E   U r . T I L  A D IFFER-  C 
C E N 1  S T P T I O N  IS ENCOUNTERED. A S I N A R Y   S E A R C H  I S   E X E C U l E D r   S C I P P I h G  C 
C F C R I A R G   C R   B P C K h P R C   B Y   P O W E R S  3 F  2 U N T I L   T H E   F I R S T   O C C U R R E W C E  CIF C 
C T h E  S T A T I O N  IS FCChr). - T H E  I N F C P F A T I O N  [S THEN E N T E H E C  IU T k E  T 4 3 L E . C  
C C 
100 C A L L   S K I P l ' O r l I N C - l ( e Z . t 5 9 )  

NS=kS+L 
N R E C = I h C * h P E C  
R E A C ( 2 r Z )   S T A T  

N R E C = N R E C -   I S N C  
R E A D (  2.2 J S T 4  
I F ( S T A T . E U . S T A 1  G O  T C  3 
VSK I P = I S N C  

t F ( N S K I P , E C . O I  N R E C = k R E C - L  
I f  ( h S K I P o E C . 3 )  J Y R Z K Y R  
I F ( k S K I P . E E . O I  GO  TO 6 

3 C A L L   S K I P ( 0 1 - ( 1 S N C + 1 1 r Z r t 9 9 )  

5 K S K I   P = L S K I  F / 2  
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TABLE 1 (Continued) 
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2. WSC . RETRIEVE 

A l i s t i n g  of t h i s  program i s  g i v e n   i n  TABLE 2. WSC.RETRIEVE assigns a l l  
but  two log i ca l   un i t s   au tomat i ca l l y .  These a r e   u n i t s  5 and 7. U n i t  5 
i s   t o  be assigned t o   t h e   f i l e   c o n t a i n i n g   t h e   s t a t i o n s   t o  be r e t r i e v e d  
(de fau l t s   t o   use r   i npu t  on MTS) and U n i t  7 t o   t h e   f i l e  where the  
ret r ieved  data i s  t o  go. 

Output on U n i t  7 i s   i n  .the same format as  descr.itied i n  Appendix 1. The 
input  read  f rom  Uni t  5 i s   i n  format A7, 13, 12. These a re   t he  WATER 
SURVEY OF CANADA STATION number (A7) (e.g.  07AB008), t h e   l a s t   t h r e e  
d i g i t s   o f   t h e   y e a r  (e.g. 977 f o r  1977) and the  number o f   y e a r s   t o  be 
r e t r i e v e d  (e.g.  01 f o r  1 year) .  The s ta t ions   be ing   re t r ieved  a re  
sor ted  in to   a lphabet ica l   order   by  the program. This means tha t   the   o rder  
t h a t   s t a t i o n s   o c c u r   i n   t h e   o u t p u t   t o  u n i t  seven may not  occur i n  the  same 
order  as  requested.  This  sort ing i s  done t o  reduce  the   repos i t ion ing   o f  
the  tape. 

Er ro r  messages a r e   w r i t t e n   t o   u n i t  6. 
. , c  

The f i r s t  data  statement i n   t h e  program i s :  

a .DATA T A P E l I  '07EA001 ' , '08MH134 I /  ,TAPE2/ '08NA001 I ,  '10MB003 '/ 

8, 
i 
1 

i 
1 

These a r e   r e s p e c t i v e l y   t h e   f i r s t  and l a s t   s t a t i o n s  on  each o f  the  two 
tapes. These are  found on . the  pr intout  which accompanies the  tapes 
from Water Survey. These data  are used  by the  program to  dec ide  which 
tapes  are.   required t o  be mounted. I f  a1 1 the   des i red   re t r i eva l s   occu r  
on  one tape  on ly   that   tape will be mounted. Only i n   t h e  case  where 
ret r ieva ls   are  requi red  f rom  both  tapes  are  both  tapes mounted. 

The processing done by t h i s  program  can be  summarized as fo l lows:  

A. S ta t i ons   t o  be re t r i eved   a re   read   i n  
6. Stat ions  are  sorted  into  ascending sequence 
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t 
I 

ii 
t 

C .  
D. 

E. 
F. 

G. 

H. 

The tapets) required are mounted 
The approximate location of the  current s ta t ion  is found i n  the 
tab1  e (FROM WSC .TABLE) 
The tape i s  advanced t o  the  position found i n  D 

Card  images are read serially u n t i l  the station number and year 
desired  are encountered 
Records are read from tape- and written to  logi-cal . u n i t  7 u n t i l  
the number of  years  desired  are  retrieved- or until a new station 
i s  encountered 
The process D through G is repreated for  all  stations i n  the i n p u t  
l i s t .  . ,  

Operating under MTS the  object program i s  invoked by: 

$RUN  WSC.RETRIEVE 5 INPUT-FILE 7 = RETRIEVED  RECORDS 

Appendix 2 shows o u t p u t  o f  a sample  run o f  this program. 
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TABLE 2 

a 
I 

C C 
C h S C . R E T R I E V E  I S  A F O R T Q A t i   P R O G R A P  T O  S € A R C P   F O R   A N D   R E T A I E V E  C 
C O I S C H A k G E   C A T b  F R O M   E I T H E R   J R  €!alp OF T H E   D A T A   T A P E S  I SEE ACCJY- C 

C T k I S  PROGRAM ). 
C 

c 
C 

c PANYI~G DOCUPENTATION FOR F U W F E W  IWORYATICN crd THE T A P E S  ,A:JD C 

R E A L * B   S T A T ( 1 0 0 1 r T A P E 1 ( 2 1  r T A P E Z i Z ) . T \ B S ( 1 0 3 ) . D U Y ~ Y  
I N T E G i R * 2  M O U N T l f 1 8 ) , M O U Y T Z ( 1 8 ) ~ Y E A R (  l G O ) . N Y R I l J C J  
L O G t C A L  11 '12 
I h i T E G € R   R E C ( l O O J r T A B Y R (  13.0) 
C G C Y C N   N P E C h C  

C C 
C A S .  O f  J A N U A R Y ,  1979. THE f I R S T  AND L A S T  S T A T I O N   h ( 4 M E S   A X E  C 
C ' C I E A C C L  ' A N 0   ' C B H A 1 3 4  ' F C R   T H E   F I R S T   T A P E   A N D  '38NA301 ' I Y D  C 
C ' l C Y B 0 0 3  ' FOR T k E  SECCND TAPE.   THESE Y U S T  B E   A L T E A E U  I U  THE C 
C ' D A T A '   S T A T E C E K T   U H E N   T H E   T A P E S   A R E   U P C P T E D .   T H E   C T H E W   ' 0 4 T A '  C 
'C S T A T E M E N T S   S E T  UP T H E   C H A R A C T E R  S T R I N G S  F O R   U S E  I Y  T H E  'C4LL  C 
C HOLh(T' C C M P A h C S  @ E L O H ,  C 
C C 

D A T A  T A P E 1 / ' 0 7 E A 0 0 1   ' r ' O B C H 1 3 4   ' / ~ T P P E 2 / ' . 0 8 ~ A O O l  'r'10M3303 ' I  
D A T A  H O U h T 2 / 3 4 . ' R A ' r ' O O ' , ' Z 3 ' ~ '  * ' e * T * ' q '  R'*'lN'e'G='r'IV'v' F *  

L ~ ' M T * . ' = F ' . ' B l ' r ' 3 2 ' ~ ' ~ G ' ~ ' ~ ~ ' . ' O J ' /  
D A T A  PGUNT1/34.'RAo.'00'.*Zl'~* * ' . ' S * ' , '  R'~'IN'.'C='.~IQ'.* F '  

l . ' M T ' r a ~ F ' r ' B 1 ' . ' 3 2 ' ~ ' ~ 0 ' ~ @ . ~ ' ~ ~ ' O ~ ' /  
C A L L  F T h C ~ C I ' A S S I G N   l = T A P E l T A B L E ' r 1 9 1  

C C 
C U N I T  L IS A S S I G q E O  T O  O I S K  F I L E   ' T A P E L T A B L E ' ,  U Y I T  2 TO F I L E  C 

,C ' T A P E Z T A @ L E ' r  TFESE F I L E S  A R E   T A P L E  S U Y H A R I E S  OF  THE O A T 4  T A P E S  C 
C P R O D U C E D   B Y   l t - E   F R C G R A M   ' n S C . T A e L E * .  C 
C C 

CALL F T h C M C ( ' A S S 1 C K  Z = J A P E Z T A B L E ' r  19) 
T l= .FALSE.  
TZ=.FALSE 
I N C E X = l  

.NREChC=O : 
NS=C 

C 
C USER I N P U T   I S   R E A D  I N  ON I J N I T  50 ' S T A T ' .   S T A T I O %  N A M E S ;  ' Y F 4 8 ' .  C 

- c  

C S T A R T I N G   Y E A R  OF THE RECORDS h P h T E C :  A K D  ' N Y R '  NI)%BER OF CJ 'JSEC-  C 
C U T I V E  Y E A R S .   T H E   S T A T I O N S   N A M E S   M U S T  BE '7 C H A R 4 C T E R S  ( EG. C '  
C ' C 7 E A 0 0 1 '   J t   T H E   S T A R T I N G   Y E A R  IS 3 D I G I T S  - 1977 HUS'T BE I W D I C -  C 
C A T E 0  AS. '977' A N D  THE M J M B E R   C F   Y E A R S   M U S T  EE L E S S  T H A h  3 9 .  C 
C C 
100 R E P C ( S . l r E h D = 2 I   S T A T ( ~ S + I J . Y E A R t K S + l ) . h Y R ( ~ S + l J  
1 F O R M A T ( A 7 t  13, 12) 
C C 
C S T A T I O N  N A M E S  6 R E   C H E C K E O  T O  S E E  I F  T H E Y   A R E   B E T W E E N  THE F I Q S T  C 
C A N D  LAST R E C C R O S   C N   T H E   T A P E .  I f  SO, T H E   F L A G  F34 T H E   A P P 4 O P R I A T E  C . 

C T A P E  I C  SET. I F  NCTe AN ERRCR  C'ESSAGE IS W R I T T E N   A Y C  Tk4T S T A -  c 
C ,  T I O N  I S  I C N C R E D .  C 
C c 

. .  

t F ( i S T A T t h S + l ~ . G T . T A P E l ~ l ~ ~ r O R ~ t S T A T ( h S * l J . ~ T . T A P E 2 ~ 2 ~ J ~ '  C 4 L L  E R a Y  

1 f ~ ~ S T A T ~ ~ S + 1 ~ . L E . T 4 P E l ~ l J ~ . A N D ~ ~ S T I T ~ N S ~ l J . G E . ~ 4 ~ E i ~ Z ~ ~ ~ T l = . T R ~ ~ ~  

N S = N S + l  
GC IC 103 

I E S l l r S T A T i h S ~ l l r G 1 0 0 ~  

I F (  .h;CT.Tl)  TZ=.TRUE. 

2 I F I k S . E O . 0 1   C P L L   E R R M E S ( Z I O U C P Y , V ~ ~ ~ )  
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I 
1 
1 
1 
1 
1 
1 

TABLE 2 (Continued) 

C A L L   S O R T S ( S T A T ~ Y E A R I N Y R I N S  I 
C C 
C 7HE S l A T I C r U  N A M E S   A R E   S G R I E O  I h T C  A L P H A E E T H I C A L   O R D E R .   T H E   T I P E  C 
C t OR T A P E S )  IS NCUhTED A N D   . S U B R C U T I N E  'FINDR*'IS C4LLED 13 P O S I T [  C 
C C h   T H E   T A P E   b N C  READ THE D E S I R E D  RECORDS. 

4 

C 
c 
C 
9 e  

5 

S 6  
1c1 

C 
C 
C 
C 
C 
C 
#- L 
C 
C 
C 
C 
C 
C 
C 
C 

2 

C 
S U B R O U T I N E  F I N 0 9  S E A R C H E S  THE T A P E T A B L E   T C  FIhD T H E   P A I R  SF S T A -  C 

T I O N  h b H E S  B E T k E E Y  WHICH T P E  S T A T I C N  IS L fJCbTEO.  T t E  .TABLE EY- C 
T R I E S  A R E  THE F I R S T .   O C C U R R E h C E S  OF TH3SE S T A T I O N S   L C C A T E D  5 0 3 3  C 
R E C O K G S  LPAF;T C N  T C E  TbPE. C 

k H E N  TeE I N T E R V A L  IS FOUkD THE TAPE IS S K I P P E D  T C  T)rE L O C 4 T I O Y  C 
OF T h E  F I R S 1  S T A T I C N  CF T H E   P A I R  I WHICH IS L E S S  T Y A N  THE h A ' 4 T E D  C 
STATICPI  8 .  TPE T A P E  IS R E A D   U h T I L  THE C O R R € C T  S T A I I O N  hlA24E &ND C 
Y E 4 R   A R E  FtUhC. C 

C 
S b B R O L T I N E  F I N D R I S  r Y R * R * S T * Y E b P * N Y *  INDEX, I C )  
I N T E G E R   R I 1 i Y G ) ~ t R ~ l O O ) ~ D I S  
I N ' I E G E R * Z   \ E A R  *NY 
R E A L * B  S t  1). S T *  S T ~ T I D I S C , H ( ~  J 
C O P P C N   N P E C N O  
J & C E X = I h C E X  
I F ( S T . G E . S I I N D E X ) )  GO T C  I 
I F ( I N C E X . L T . 1 0 )   Y R I T E ( 6 r 1 4 3 1  S I I ~ D E X l r Y R f I N D E X I ~ I h O E X  
I h C E X = I N D E X + l  



TABLE 2 

1 

143 

144 

3 
4 

5 
10 

C 

(Continued) 
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. .  

GO 10 2 
lKDEX=INOEI-L 
N R E C = 5 0 0 0 * (   I N C E X - J N D E X   I - H C O   1 h R E C F i O .  5000 I 
IFtST-EO.SIINCEX+II) I N O E X = I N D E X + L  
I F ( S T . E O . S ( I N D E X ) )   ~ R E C P R t I ~ O E X , - N R E C N C - l  
hRECNO=NRECNQ+NREC 
d R I T E ( 6 r 1 4 3 1  S T r Y E A R t I N C E X  
F O R M A T ( '  ' r A 8 v 2 1 5 1  
h R I T E ( 6 ~ 1 4 4 )   h R E C v R R E C N C v I N C E X  
F O P C A T l ' C ' r 3 I l O J  
C A L L   S K [ P ( C I N R E C * I O V & T I  
NRECSH=O 
F O R C A T ( l X ~ A T ~ X 3 r I 2 ~ 8 4 B r B Z )  
R E A C f  1 0 1 3 )  S T P T V I Y R  
N R E C S K = N R E C S K + l  
I F ~ ~ S T A T ~ E C ~ S T I ~ A ~ J D ~ ~ Y E A R o E C ~ ~ Y R ~ l  G.3 TC 1 C  
If i S T P T . G T ~ S (   I N C E X * l b t  GC T C  4 
U R I T E ( 6 r 5 )  ST 
F C R ~ P T ~ ' l ' r ' S T A T 1 0 ~  C O O E D :   ' . A l e '  IS h C T  O N   T A P E ' )  
8 A C K S P A C E  10 
h R E C S K = N R E C S K - l  
hRIlE(6.1431 S T A T v V E A R . h Y  

C 
C THE T A P E  IS RE40 UbTIL ALL THE R E C O R D S   P E O U E S T E O   H A V E  SEEN F'3'JYD-C 
C l t - E  O I S C t A R C E  DATA IS Y R I T T E N  OUT ( O N   U N I T  7 ) A S  I T  IS R E A 3  I Y . .  C 
C .  C 
11 R E b L t I O r 3 J  S T P T I I Y R ~ M O N I O I S C H I O X S  

I F ( S T 4 T o N E o S T I  GO  TO 100 
I F ( I Y R ; E O . ( Y E A R ~ N Y  ) 1 CC TO 100 
N R E C S K = h P E C S K + L  
W R I T E ( l v 6 1   S T v I Y R ~ M O N ~ O t S C H v O I S  

6 ' F O F M 4 T ( d 7 r X 3 r 1 2 * 8 A 8 r A Z J  
GO 'IC 11 

C C 

C c- 
roo H R E C R C = N ~ E C ~ C + N R E C S K  

C NRECNC'  IS T H E  T O T A L  NUMBER OF RECOROS THAT H A V E .  BEEN S K I P P E D  C 
C   O N   T b E   T A P E   A T  AhY O R E   T I M E .  C 

RETURK 
7 I J R I 1 E ( 6 9 8 )  S T  

8 F O R C A T ( ' " r S X * ' E Y D   C F   F I L E   R E b C H E O   O f J R I N G   T A P E  SKIP - S T A T I O Y :  ' * A  
i 7 r '  IS NCT Ch T H E   I A P E ' I  

S T C P  
E kD 

.. . 



TABLE 2 

7 
6 

97 

C 
C 
C 
C 
C 
C 
C 
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(Continued) 

c 
C 

1 

2 

C 
C 
C 
C 
t 
C 
C 
C 
C 
C 
C 
C 
C 

3 

2 
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LOGICAL  UNIT ASSIGNMENT 

I 
For the  information of the user  the  logical  units  assigned i n  the program, 

w i t h  the manner o f  assignments and information located a t  each are: 

WSC . TABLE 

UNIT  2 TAPE  BEING READ ASSIGNED V I A  FTNCKD 

U N I T  3 OUTPUT TABLE OF CONTENTS ASSIGNED BY USER 

UNIT  5 TAPE RACKNUMBER DEFAULT OR USER ASSIGNED 

' U N I T  6 ERROR MESSAGES DEFAULT OR USER ASSIGNED I 
WSC .RETRIEVE 

UNIT 1 TABLE OF CONTENTS. TAPE 1 ASSIGNED V I A  FTNCMD 

UNIT  2 TABLE OF CONTENTS TAPE 2 ASSIGNED VIA FTNCMD 

UNIT  3 TAPE 1 ASSIGriED V I A  FTNCMD 

U N I T  4 TAPE 2 ASSIGNED V I A  FTNCflD 

UNIT  5 STATIONS TO BE  RETRIEVED  DEFAULT OR USER ASSIGNED 

U N I T  6 ERROR MESSAGES .DEFAULT OR USER ASSIGNED 

U N I T  7 RETRIEVED RECORDS USER ASSIGNED 

Under MTS u n i t  5 defaults t o  the i n p u t  stream and u n i t  6 defaults  to 

the  output stream. These will  differ depending upon whether the  task 

originates a t  a terminal o r  in a batch stream. 

PORTABILITY 

Both  programs are  written i n  FORTRAN 46 and may no t  be directly compatible 

w i t h  other  facil i t ies.  I n  particular  the  following'details  are believed t o  

be specific  to  the system  wherein the programs reside. 

I 
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use of, system  subroutine FTNCllD wh ich   p rov ides   an   en t ry   po in t   to  

FORTRAN I/O LANGUAGE MONITOR. T h i s   i s  used i n . b o t h  programs t o  

au tomat i ca l l y   ass ign   l og i ca l   un i t s  .to p a r t i c u l a r   f i l e s  and  devices. 

This  serves t o  reduce  the  complexity  of  the  run  statements. 

use o f  system  subroutine 1-10UNT. This i s  used t o  mount the   requ i red  

tapes  from  the  program. 

use of system subrout ine SKIP. T h i s   i s  used to   pos i t ion   magnet ic  

tape. 

logical u n i t  defaul ts  may b e , d i f f e r e n t .  As the programs are 

implemented u n i t  5 d e f a u l t s   t o  user i npu t  and 6 defau1.t t o  program 

output  and  system messages. 

read  statements  contain ".END=". This  may n o t  be a v a i l a b l e   a t  

o t h e r   i n s t a l   l a t i o n s .  

some rout ines,and  funct ions  obtained  f rom  the  system  l ibrary may 

have d i f f e r e n t  impl.ementations. 

the  programs conta in  INTEGER*2 dec larat ions.   Th is  may n o t  be 

permissable a t  o t h e r   f a c i l i t i e s .  

Some changes to   t he  programs may be r e q u i r e d   t o  overcome these  poss ib le  

i n c o m p a t i b i l i t i e s .  
. 

We will provide  copies o f  these  programs t o   i n t e r e s t e d   p a r t i e s .  
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APPENDIX 1 

Water Survey o f  Canada card  format 67-002 (Daily  discharges) 

We request  these  data be writ ten  on  magnetic  tape, i n  EBCDIC on 9 t rack  tape 
a t  1600 bp i .  These tapes  are  unlabel led and  have a f i e l d   l e n g t h   o f  80 and a 
b lock ing   f ac to r   o f  40. (The da ta   t o  December 1977 c o n s i s t s ,   f o r   B r i t i s h  
Columbia  and the  Yukon o f  14,170 stat ion-years  or .  510,000 card  images). 

The f i r s t   r e c o r d  on  tape i s   t h e   f i r s t  data  record  (card image)  and t h e   l a s t  
data  record  (card image) i s  followed  by  an  80-character  "end-of-data"  record 
conta in ing  9's i n   a l l  80 columns except columns  4-5 which  are 2's and by pad- 
ding  records ( i f  necessary)  a lso  containing 9's i n   a l l  columns except  columns 
4-5  which  are 2 ' s .  The last  tape  block is   fo l lowed  by   an   end-o f - f i le  mark. 
Unless  otherwise  speci f ied  the  data will be supplied  as  unblocked  card images 
on tape. A b lock ing   f ac to r  o f  9 i s  suggested  s ince  th is will accommodate 
machines o f  any  word-length. 

Format Descr ip t ion  

Col. 1 type  of  data and  units;.coded as  fo l lows: 
1 f o r  mean discharges i n   c f s  

Col. 2-8 s t a t i o n  number, e.g. 08AA023 
Col . 9-11 year, e.g.  "968" fo r  1968 
Col . 12-13 month,  e.g.  Ilb7" f o r   J u l y  
Col. 14 t ime  in te rva l ,  coded  as fo l l ows :  

1 f o r   d a i l y   f i g u r e s   f r o m  day 1 t o  day 10 
2 f o r   da i l y   f i gu res   f rom day 11 t o  day  20 
3 f o r   d a i l y   f i g u r e s   f r o m  day 21 t o  day 31 

Col. 15-80 . e leven  6 -d ig i t   da ta   f ie lds .  
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Desc r ip t i on   o f  Data 

Each d a t a   f i e l d ,  has s ix  posi t ions.   Discharges  are punched r i g h t   j u s t i -  
f i e d   w i t h  a decimal  point i f  necessary. A negat ive  value i s  entered 
w i t h  a ,minus s i g n   j u s t   t o   t h e   l e f t  o f  t he   mos t ,   s i gn i f i can t   f i gu re .  The 
data  f ie lds  are  in   For t ran  F- type  format ;   d ischarges  are  read  as F6.0. 

The data shown on t h e   c a r d   a p p l i e s   t o   t h e   f i r s t   d a t a   f i e l d  (Col . 15-20). 
The successive f i e l d s   a r e   f o r   c o n s e c u t i v e  days o r  months  depending  on 
the   i n te rva l  (Col. 14) used.' The value "-99999" i s  entered whenever  a 
f i g u r e   i s   m i s s i n g   i n  a f i e l d   t h a t  would normal ly  contain a f i gu re .  

Dai ly   F iqures 

Three  cards  per  month  are  required. The f i r s t   c a r d  (1 ' i n  Col. 14) 'con- 
t a i n s  10 days from day 1 t o  10; Col. '75-78 are   no t  used; the  number o f  
days i n   t h e  month,  e.g. "30" f o r  November, i s  punched i n  Col. 79-80. 
The second card (2 i n  Col. 14) contains 10 days  from  day 11 t o  20; 
Col. 75-80 a re   no t  used. The t h i r d   c a r d   ( 3   i n  Col. 14) conta ins 11 days 
from  day 21 t o  31; however, t he   f i gu re  "-11111" i s  punched i n  the  appro- 
p r i a t e   f i e l d   f o r  days t h a t  do n o t   a p p l y   t o   t h e  month i n  question, e.g. 
30 and 31 for  February 1968. 
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APPENDIX 2 

The following pages show o u t p u t  from WSC.RETRIEVE.  The' f i r s t  o u t p u t  shown i s  
t h a t  directed to  logical u n i t  6 and shows the  stations i n  the  order i n  which 
they are attempted t o  be retrieved. This o u t p u t  also  contains any error mess- 
ages which  are generated. In this  case we attempted t o  retrieve data from a 
f ic t iona l  station, and received  the error message which  corresponds t o  the 
condition. 

Also  shown i s  a l ist ing of the  retrieved da ta  which  was written t o  logical 
u n i t  7. 
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AFPENDIX 2 

EXECUTION BEGIPIS 14:'39:30 
* S *  ( R A 0 0 2 1 ) :  MOUNTED ON T 4 2 2  
C 7 E A O O i  9 6 0  1 
0 7 E F 0 0 1   9 1  7 2 

-. ,.. , . . . . .. , , . . .... . . . ._, . , . . , . . .. . . . . . . . , , . _.. . _ _ _  _. ._ ._ .. , , ._ . . . . .. . ... . . . . . . . . . .. .. . . .. . . . . .. . , . ... ... .. . . . . . .. . . . .. . . . . , . . . . . . . . . . . . . .. . -. . . . . . , . . , . . . . .. . . . . . . . . . . . . . . . . . . . -. . .. . - . .. . . . -. 

07F DO02 9 4 4 '  3 
O S C C O O l  - 9 6 2  4 
0808901 9 2 9  5 
98EC004 961 6 
08EE008 " 9 6 0  7 ............. - . ." -. . .. _. 

08EGOOL 92 8 8 
ORF BOO2 94 7 9 
08MF005 976  '50 

. .  

244294 244294 50 
.. . . .. . . - . . . . . . . . . .. . . . . , .. - . . . . . . -. -. . - -. . - . .. . .. . . . . . . . . . . . . .- 

08NA.301 9 1 2  1 
08NAQ11 9 1 2  2 
08NA345 . 944 3 
08N8005 944 4 
08ND.302 9 1 2  5 " ........ ........ .............. - ...- ~ . -  
08ND313 963 6 
C8NE308 9 5 2  '7 ' 
08NEC39 9 2 9  8 
08NE058 9 7 5  8 

.-..... "" " ... ..... . . . ...... ..... . . _. ... .. ... .... ... . .. ...... ............................................. 
08NE058 975 3 
08NE039 929 R 
08NE072 947 9 
035COOl 978 41 

161 O H 7  200000  41 ..,....... _..._._.._........._ " .. .. . .... . . . .. . ....... ... .. . ...... -.. .... . ... .. ...... - .  .. ... ...... . . . ... .. . .- .. .. .- . - - .  

f S T A T I W  CODED: O Y B C C O l  IS NOT ON T A P E  1 

09RCQ02  978 1 
.. ... . . . . . . . . . 0 9 E B O l ) l  976  4 3  - ....................... ................ .... . 

, . .. . . , . . . , . . . . . .... . . . . . . . . . , .. . .. . . . .. . . . . ... . . .... . . . ... . . . . . ... . .. . . . . . . . . . . . .. . . .. . . . . 

5 1 0 7  210990 4 3  1 'L - 09ER001 976' 2 - 
5 1 2 . 5 6  EXECUTION T E R ' 4 I N A T E D  14 :19 :3?   T=11 .413  R C = O  

T=11.522  OH=150 
....... ". ................................................... -......... ....... ...... ....... ...... .... .. . .. ...  ... . .. . ... . .. . . . . ..... .- .... .. .. .. - . . .. . - .. ... -._._.__._._ 

:I 
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., , 

09NFCC5976 11 4 t 1 0 3  42903 4LjCG 42800 4 4 3 0 3  42800 40800 35903 5 S B O J  $1900 3 
081yFOC597C 12 323CO 34ROC 3 6 4 5 0  35900 346CO 3 8 C O O  41400 42530  42300 4051).3 

CBHFOG5976 2 1  422CC 4C40C 404CO 395CO 3d100 36600 36300 3540C 3bd03 37409 2 
08nF005976 22 37005, 36400 3670C 36563 352C3  35600  37900  379JJ  3640.3  35733 
C8MFCC5976 2 3  3 5 2 C G  3480C  35700 95600 352CO 34500  34400  33300 ~ O 4 ~ ~ - 1 1 1 1 I - l l ~  1 
OBMFOOS976 3 1  2940C 2 8 8 0 3  28100 281CO 271C0  27700 2 9 4 3 3  3 1 5 3 J  32733  33413 3 
CdHFOC5S76 32 35200 32500 91200 32100  31800 31400  31900 33500 ' $ 4 1 0 3  3 5 4 9 C  
OBMFOC5976 23 341CC 33400  33000 360CC 360033 34500 36333 35433 36333 36813 3790 
C8MF005976 4 1  37300 3650C  36200 36100 37503 3940C 41300  43200  46803 5LbOC 3 
C8MFCC597C 42 624CO 1240C 835CC 9700C1100C'~11100011700011100C1080031C40C0 
OBHF005976 4 3 L 0 2 C O O 1 O l J O O 1 O 1 O O O l O l O O O l ~ l 5 C . 3 l ~ l C ~ 3 l Q 5 ~ ~ ~ l C 3 ~ J C l l Z ~ ~ ~ l ~ ~ ~ ~ ~ - l L l l  
08MFCC59?6 5 1 1 3 ~ C 0 C 1 S 7 0 0 0 1 7 4 O C 0 1 9 2 C 0 0 2 1 1 0 0 0 2 L 6 0 0 0 2 4 5 0 ~ 0 2 5 Y 0 ~ 0 2 6 5 ~ ~ ~ ~ 7 0 0 ~ 0  3 

08YFCCS976 5 J Z 6 2 C 0 C 1 5 1 0 0 0 L 4 2 0 0 0 2 ~ 5 0 0 0 2 ~ ~ 0 0 0 2 ~ 5 0 0 0 2 4 ~ 0 0 C 2 5 2 0 3 0 ~ 4 4 0 0 ~ ~ ~ 3 9 ~ ~ C 2 3 S 0 0  
CBMFCC5Q76 CL224000220000214~C0213~002130032~9~00205~~02JS0~~~0~00~2110~3 3 
OBMFC05976 ~ 2 2 1 4 C 0 C 2 2 3 0 0 C 2 3 2 ~ C 0 L 3 8 0 0 0 2 C b 0 0 2 4 6 0 C 0 2 5 5 0 0 0 2 6 ~ 0 0 0 2 8 3 0 0 0 ~ 9 ~ ~ ~ ~ ~ ~ 9 ~ ~ ~  

08YF005916 7 1 2 6 6 0 0 0 2 6 7 3 0 0 2 d 0 0 0 C 2 9 ~ ~ ~ C 3 1 5 0 0 0 3 1 3 ~ 0 ~ 3 0 M 3 0 ~ 3 ~ 6 ~ ~ J 3 0 6 C ~ 3 5 C ~ ~ ~ 3  3 
CBHFOC5976 7 2 3 0 4 C 0 C 3 C 3 0 0 0 2 9 5 0 0 C 2 0 4 0 0 C 2 7 6 0 C ~ 2 7 1 0 0 0 2 6 7 0 0 0 2 6 1 0 0 0 2 6 1 ~ 3 0 2 ~ 4 0 C C  

CWFCC5976 8122CC0021200021600022100C2~000023400024100~2410~~2440~~252000  3 
08MF005976 ~ 2 2 4 9 0 0 0 2 4 5 0 0 0 2 3 3 0 0 0 2 2 7 0 C 0 2 2 ~ 0 0 ~ 2 1 3 0 0 O 2 1 5 ~ 0 ~ 2 1 3 ~ 3 0 2 1 3 0 ~ ~ ~ 2 4 ~ ~ ~  
0&?4FCC5976 E ~ 2 3 E 0 0 0 2 4 4 0 0 0 2 4 8 0 0 0 2 5 C 0 0 0 2 3 8 0 0 0 2 2 6 0 0 0 ~ 1 8 0 0 C 2 1 Z 0 3 0 2 0 7 0 ~ ~ ~ 2 0 3 0 0 0 2 0 4 0 0  
CeHFCC5976 %1ZC1C0C19800019200C18~CCC191~0~19~000195~002080032~303~195033 3 
CBMF005976 9 2 1 ~ 7 C C C 1 7 5 ~ 0 3 1 6 6 0 0 0 1 6 0 0 0 C 1 5 6 0 C 0 1 5 1 ~ ~ 0 ~ 4 8 0 0 0 ~ 4 5 0 0 0 1 4 ~ 0 0 ~ ~ 3 3 0 0 0 .  
08MFOCSS76 S 3 1 3 ~ C 0 C 1 3 1 0 0 C 1 2 6 0 C C 1 2 2 0 C 0 1 1 9 0 C 0 1 1 6 0 0 0 ~ 1 ~ ~ ~ ~ 1 1 2 ~ 0 C 1 0 9 0 0 ~ 1 ~ ~ ~ 3 3 - 1 1 & 1  
08NF0C59761311C600G1C400010~0001030G01010C~ S85CO 9590C 93700 91133  896J3 3 
O8MFCC5976lC2 89100 67t )OC 885OC 91100  93400 98500107000101003 93403 91900 
08YF005976103 84000 8060C 781CC 7540C  74400 123CO 71306 72lOC  69733 12430 7633  
C8HF CC59 761 L 1 77eOC 

0 8 ~ 1 0 5 9 7 6  13 3e5oc 39000 40900 w x c  4 2 0 ~  41500  65600  4 4 5 3 ~  4 ~ 1 3 3  ~ G S O J  4380 

08YF005976   S2279C002~6000301000~170CC31Sc)033C9CCC29803323203C27200~~?6~333  . 

08YFCC597d C 3 3 C E C C C 3 2 5 0 0 C 3 3 2 Q C C 3 2 4 0 ~ 0 3 0 7 0 0 0 2 Y 1 0 0 0 2 8 2 0 0 J 2 8 3 3 ~ 3 2 d 2 ~ ~ ~ J 2 7 ~ ~ ~ ~ ~ 1 1 1 1  

C8MF00597C 7 3 2 6 4 C 0 C 2 5 6 0 0 0 2 4 0 0 0 0 2 5 0 0 0 0 2 4 5 0 0 0 2 3 6 0 0 0 2 3 2 0 0 C 2 3 1 0 0 ~ ~ 3 Z 0 G ~ ~ 3 ~ ~ ~ ~ ~ 2 ~ 6 3 0  

I 

00MF005916112 64500 
C8MFOC5976113 bC7CC 
C8MFCC5976121 Sl€OC 
08MF305976122 45600 
08MFOC5976123 5ElOC 

C8NEC58975 121C7COO 
OBNE048975 13 51f00 

CBNEC5€975 22 5 5 8 0 0  
CENEC53975 2 3  9 6 t 0 0  
CBNEC58915 31 S C S C C  
OYNE059975 32 65600 
08NECSEF75 3 3 . 8 1 1 0 0  
08NE058975 4 1  737OC 

08NE058975 43 76400 
08NE05e975 51 52903 

O B Y E O S ~ S ~ S  1 1  81100 

0 8 ~ ~ 0 5 8 9 7 5   2 1  as400 

0 8 ~ ~ 0 5 a 9 1 5  42 be500 

76900 74700 726CC 72000 69800 6900C 6 l C O C  65490  64603  3 
62900 64700 6 2 5 0 0  617CO 60500 66503 61703 59433 5963;  
59700 58800 5 7 8 0 0  5920i)  58400 58500 57000 55200 SL60C-1111 
~ L S O C  5 2 4 ~ 0  sosco 4 8 5 ~ 0  46400 46633 49335  4 r405 45533  3 
45100 64903 4510C 48203 52103 5320C 551i3C 55730 5113C 
5 5 7 C O  609CO  5950C  568CO 61400  59900 5 7 0 0 C  54003 518CC 5070 
83900  86900  .8466C 886C3 493CO 99500  999051i l9333111309 3 
0@0001080001100CC1l00~0110000113000108000 97400  9 3 3 0 3  
83900 727CC 67100 61403 61403  70230  74330 8413.3 8 9 1 3 d  8873  
85900  99100102000  9990010JOOOlOL000 5 1 0 0 0  93503  9920C 2 
95200  9540C.  961CO 96303  F6300101000 965.53  95203  93833 

8@60C 902CO 88900 856CO 66703 64703  70500 67903 S5300 3 
56600 48000 50400 486CO 4F203 643SC f573C 97733 87130 
8760C 8 4 9 0 0 ~ 8 1 1 0 0  88200 8 4 5 0 0  8lYOo 8230C 77200 7b30C 7500 

62800 60900  664CO 71200 6 7 3 0 0  693JC 7823C 66830 697C5 
63305 825CC 836CC 84401 82405 88630 53833 ,93533 93500-1111 '  

90300 9 0 1 c c   9 3 5 c c   9 5 4 ~ 0   9 3 0 0 0  QZGOO 9 ~ ~ 0 o - l l l l l - l l l i l - l l 1 1  

7 2 ~ 0 0   7 4 0 s ~  7 1 3 ~ ~  70703  m o o  7 2 3 0 ~  6 9 ~ 3 ~  a l a 3  ~ S J J J  3 

93300 9 2 ~ 0 s   9 1 8 0 ~  94009  86305 0 0 2 0 ~  7saoc  79403  809cc 3 
- O B N E 0 5 8 9 i 5  52 @4SCC E 7 O C C  9 4 5 G C L 0 4 0 0 0 1 1 1 0 0 3 1 1 7 0 0 0 1 1 8 3 ~ ~ 1 1 ~ ~ . 3 ~ 1 1 9 3 1 3 1 2 1 ~ ~ ~  

08NEC58975 5 3 1 2 C C O O 1 2 L ~ O Q 1 2 8 O O C 1 3 O O G C ~ 2 B 3 C ~ & 2 8 0 ~ ~ l 2 S J ~ C l 1 ~ G J ~ ~ ~ ~ O O 0 l 2 6 ~ O C l 2 5 O 0  
08NEC58575 61L3CC0013700C1450CG1480CC154000161000166~0C16~03~147003115~CC 3 
08NE058975 6 ~ 1 7 4 C C C 1 7 5 O 0 C 1 7 7 O 0 C 1 7 7 ~ G C 1 7 6 0 ~ O 1 1 5 O Q C 1 7 S 3 Q C 1 7 5 0 3 C 1 7 * 0 O ~ 1 6 9 ~ ~ ~  
CBNEC5eS75 6 ~ 1 7 1 C 0 C 1 7 4 0 0 C 1 7 6 0 G C 1 7 6 C C C ~ 7 8 0 0 0 1 ~ 0 ~ ~ 0 1 7 ~ ~ 0 0 1 7 3 0 3 0 1 6 4 0 0 ~ 1 5 6 ~ ~ 0 - 1 1 1 1  
OBNE058975 7 1 1 4 3 C 0 0 1 2 7 0 0 C 1 1 6 0 0 0 1 1 4 0 C C 1 2 0 0 ~ ~ 1 1 7 C C 0 1 2 2 ~ 3 ~ 1 3 ~ O ~ ~ 1 3 7 0 C ~ 1 3 4 ~ ~ ~  3 
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