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ABSTRACT 

STRAND, R .  
1978. 
s t a t i  
Labor 

H., G. B. RAINE,  M.  L. THARP, and N. A. GRIFFITH. 
RJESTATS: A system o f  programs f o r  remote j o b  e n t r y  

on account ing.  ORNL/TM-6294. Oak R i d g e  Na t iona l  
a t o r y ,  Oak Ridge, Tennessee. 24 pp. 

The RJESTATS system o f  programs p rov ides  account ing i n fo rma t ion  on 

t h e  use o f  t he  Envi ronmenta l  Sciences D i v i s i o n  Remote Job E n t r y  (RJE) 

f a c i l i t y .  

users, types o f  j o b s  run  th rough the  RJE f a c i l i t y ,  and t h e  persons ( o r  

p r o j e c t s )  t h a t  are u t i l i z i n g  the  f a c i l i t y .  Sample t a b l e s  a r e  p resented  

t o  show c e r t a i n  sumnaries by user name, j o b  name i n i t i a l s ,  and types  o f  

j o b s  run. RJESTATS i s  useful f o r  managing and de te rm in ing  the use o f  

an IBM-compatible RJE f a c i l i t y .  

Summaries can be generated t o  d i s p l a y  t h e  number and k i n d  o f  

V 
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IN TRO DUC T I O N  

I n  1972, t h e  Envi ronmenta l  Sciences D i v i s i o n  a t  Oak Ridge N a t i o n a l  

L a b o r a t o r y  i n s t a l l e d  a remote j o b  e n t r y  (RJE) s t a t i o n  f o r  s u b m i t t i n g  t o  

and r e t r i e v i n g  jobs f rom t h e  main computers operated by t h e  Computer 

Sciences D i v i s i o n .  A t  t h a t  t ime, e f f o r t s  were made t o  manual ly  account 

f o r  t h e  job t r a f f i c  t h rough  t h e  RJE f a c i l i t y .  

submi t ted,  by whom, when t h e y  were submi t ted and when they  were 

Records were k e p t  of  j obs  

r e t r i e v e d .  Approximate counts o f  t h e  numbers o f  cards read and l i n e s  

p r  i nted a1 so were recorded. 

As the volume o f  j o b s  increased f rom approx ima te l y  20 t o  over 90 

per  day, a system f o r  automat ing these procedures was devised. Consul- 

t a t i o n  w i t h  t h e  Computer Sciences D i v i s i o n  o u t l i n e d  the  s t a t i s t i c s  t h e y  

r e c o r d  f o r  j o b s  processed th rough  t h e  main computers. 

c rea ted  f o r  eve ry  j o b  processed through t h e  system. Wi th  t h e  coopera- 

Master f i l e s  were 

t i o n  o f  t h e  Computer Sciences D i v i s i o n ,  programs f o r  s u b s e t t i n g  t h e  

master f i l e s ,  c r e a t i n g  a d i s k  f i l e  c o n t a i n i n g  our  RJE s t a t i o n  records,  

and summarizing t h e  data f o r  a n a l y s i s  were developed. T h i s  r e p o r t  

b r i e f l y  desc r ibes  these programs. 

The c a p a b i l i t y  presented here i s  p a r t i c u l a r l y  u s e f u l  t o  R J E  f a c i l i -  

t i e s  a l r e a d y  i n  o p e r a t i o n  or  t o  those b e i n g  developed, as j o b  s t a t i s -  

t i c s ,  f l ow ,  and account ing procedures become a p a r t  o f  the RJE f a c i l i t y  

j u s t i f i c a t i o n ,  and c o n s t i t u t e  a ma jo r  a i d  t o  program p l a n n i n g .  

System Modules 

The RJESTATS system c o n s i s t s  m a i n l y  o f  a Cobol program, an I B M  

u t i l i t y  program, and a program w r i t t e n  i n  t h e  S t a t i s t i c a l  A n a l y s i s  
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System (SAS) language. An a d d i t i o n a l  SAS program has been added t o  c a l -  

c u l a t e  s t a t i s t i c s  of turnaround t imes by j o b  c l a s s .  

The Cobol program was w r i t t e n  t o  search the  master account ing tapes 

c r e a t e d  by t h e  Houston Automat ic Spoo l i ng  Program (HASP)  on the ORNL 

main computers. A r e c o r d  i s  c rea ted  by HASP on the account ing f i l e s  f o r  

each j o b  pass ing th rough  t h e  main computers. The i n f o r m a t i o n  (Tab le  1) 

recorded i n c l u d e s  the  RJE f a c i l i t y  number, t he  p r i n t  and punch d e s t i n a -  

t i o n  codes, computer request  number, date, j o b  name i n i t i a l s ,  and t i m e  

i n / t i m e  o u t  f i g u r e s .  

was n o t  p e r t i n e n t  t o  our purposes. S e l e c t i n g  o n l y  those  reco rds  which 

c a r r i e d  our  RJE f a c i l i t y  number, a subset f i l e  was created.  Th is  f i l e  

was so r ted  by j o b  name i n i t i a l s  and the s o r t e d  f i l e  p laced  on magnet ic 

tape.  

Other i n f o r m a t i o n  recorded on t h e  CSD inaster f i l e s  

An I B M  u t i l i t y ,  IEBGENER, was then programmed t o  copy the tape f i l e  

t o  a semi-permanent d i s k  f i l e .  The d i s k  f i l e  was used as i n p u t  t o  a SAS 

program w r i t t e n  t o  analyze and s u m a r i z e  t h e  j o b  account ing i n f o r m a t i o n .  

I n i t i a l l y ,  summary t a b l e s  and sumnary f i l e s  were generated on a mon th l y  

b a s i s .  C u r r e n t l y ,  t h e  sumnary t a b l e s  are generated on a q u a r t e r l y  b a s i s  

f rom t h e  mon th l y  summary f i l e s .  

Tables 2-4 show t h r e e  o f  t h e  c u r r e n t  summary t a b l e s  used i n  a quar-  

Sumnary by WASP j o b  class a l l ows  t h e  RJE t e r l y  RJF f a c i l i t y  account ing.  

f a c i l i t y  manager t o  determine t h e  volume and k i n d  o f  j o b s  t h a t  users 

i n p u t  through t h e  RJE s t a t i o n .  User name and j o b  i n i t i a l  s u m a r i e s  p r o -  

v i d e  a r a p i d  means o f  de te rm in ing  t h e  users o f  t he  RJE f a c i l i t y  and t h e  

f requency o f  u t i l i z a t i o n .  The user  names are merged w i t h  t h e  master 
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Table 1. A subset o f  HASP account ing i n f o r m a t i o n  For RJE jobs 
submi t ted through the  c e n t r a l  I B M  360 computers at. Oak 
K i  dge N a t i o n a l  Labora to ry  

Account ing v a r i a b l e  

R J E  f a c i l i t y  number 
P r i n t  d e s t i n a t i o n  cnde 
Punch d e s t i n a t i o n  code 
Job number 
Request number 
Date  (MMDDYY) 
Job name 
Job c l a s s  
Job e x e c u t i o n  t i m e  
Number o f  p r i n t  l i n e s  
Number o f  cards r e a d  
Job  i n p u t  t i n e  
Job p r i n t  t i m e  



Table 2 .  Distribution o f  RJE use by J o b  c l a s s  f o r  1st Quarter 1578 

H S P C L A S S  D E  f I N 1  T 1 ON F R E Q U E F I C Y  C U R  F R E Q  P E R C E N T  CUM P E R C E N T  

360191  3 0  S E C O % D S  256  K C O R E  1 0 0 5  
360191  5 R I N U T E S  2 5 6  K C O R E  287 
3 6 0 / 9 3  5 M I N U T E S  5 1 2  K C O R E  379  
U N L I K I T E D  T I M E  0 C O R E  W / O  T A P E ,  O R  S P E C  D I S K  23 

U Y L I M I T E D  T I M E  k, C O R E  W I T H  T A P E S  27 
3 6 0 / 9 1  R A G  T A P E  3 0  S E C O N D S  2 5 6  K C O R E  1 9 7  
K-25 J O B S  2 3  
360191  10 S E C O N D S  256  K C O R E  2 8 8 9  

3$0/91 M A G  T A P E  5 M I N U T E S  512 K C O R E  77 

IO05 
1 2 9 2  
1571  
1 6 9 4  
1 7 7 1  
1 7 9 8  
1 9 9 5  
2078 
4 9 0 7  

20.481 20.4P1 
5.849 26 .33  
7 .724  3h .053 
0 .469 34 .522 
1 .569  36.097 
0.55 3 6 . 6 4 2  
4 . c i 5  40 .656 
0 .469 41 .125 
58.375 2 0 0  

P 
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Table 3. Distribution o f  RJE use by user for  1s t  Quarter 1978 

x_. -- ---II 

U S E R I N I T  F R E Q U E N C Y  C U M  f R E O  

ABS 
B A S  
R L A  
B L K  
4 M H  
UPS 
R A P  
B S A  
c c c  
c o o  
c P i  
C S F  
CUF 
c w f l  
D A R  
D C K  
D D H  
Q D J  
D L D  
D S V  
E € t i  

E L E  
F O O  
G A R  
G G K  
H H S  
JAW 
J DN 
J J B  
J O G  
J S M  
J T K  
JUR 
U D K  
K T J  
L K f l  
L L D  
L T S  
LW8 
M L  F 
N A G  
N T E  
O A K  
P A R  
H A S  
R I V  
R J L  
R J X  
R K f l  
R K S  
H O B  
R R T  
R S U  
R V H  
S O L  
S PK 
s w c  
V J R  
ddD 
W A H  
U R E  
w vu 
X Y  z 
Y t f C  

1 
7s 

156 
96 
178 
28 
1 4  
44 
37 
2 

97 
1 2  
27 
26 
75 

227 
5 4  

201 
452 
92 

H 
52 
134 
91 
3 6  
71 
6 1  
2 5  
1 1  
83 
1 0  
3 3  
2 

55n 
41 
49 
3 

339 
76 

x 
24 
1 1  
6 

30 
1 1 P  
3? 

1 
343 
59 
36 

24 7 
86 
14 
6 
2 

48 
28 

102 
6 
8 

48 
2 1  
7 

48 

1 
76 
232 
328 
5 06 
534 
54P 
592 
629 
631 

740 
76 7 
793 
868 

1 c95 
114Y 
1350 
1 802 

1902 
1954 

2179 
2 2 1  7 
Z2bX 
2351 
2376 

2470 
24x0 
2513 
2 5 1 5  

3106 
3 1 5 5  
3158 
3497 
3 5  73 
3581 
3625 
3616 
3 6 2 2  
3652 
3770 
3 8 0 2  
3h03 
4 1 4 6  
4235 
4241 
4488 
4569 
6583 
4589 
4591 
4639 
4667 
4769 
4775 
4 783 
4 8 3 1  

G 8 5 9  
4907 

7 2 8  

I a94 

2 ~ 8 8  

2387 

3 ~ 6 5  

4 8 5 2  

PERCENT 

0.020 
1 - 5 2 8  
3.179 
1.956 
3 .h27  
0.571 
0.285 
0.897 
0 . 7 5 4  
3.941 
1.977 
0.245 
0.550 
3.530 
1.525 
4.626 
l.lED 
4.096 
9.211 
1 . 5 7 5  
0.163 
1 . 0 6 3  
2.731 

3.774 
1.447 
1.286 
0.509 
0.224 
1.691 
0.204 
C.673 
0.041 

11.208 
;I. 836 
0.999 
0.061 
6.908 
1.549 
3.163 
D.489 
3.224 
3.122 
0.611 
2.405 
3.652 
0.020 
6.9913 
1.232 
0.734 
5.034 
1 . 6 5 1  
3.285 
0.12z 
0.041 
0.978 
0.571 
2.379 
0.122 
0.163 

0.428 
0.143 
0 . 9 7 8  

i . x 5 4  

~ - 9 7 8  

CUfl P E R C E N T  

iJ.020 
1.549 
4.728 
6 .  684 

l(3.312 
10.882 
1 1  -168 
12.C64 
12.818 
1 2 . P 5 9  
14.X3h 
15.L80 
15.631 
16.161 

22.315 
23.416 
27.512 
16.723 
-5P> .598 
38.761 
39 .E21 
42.551 
44.406 
45.180 
46.627 
47.911 
48.421 
48.645 
50.336 
50.540 
5 1  . 2 1 3  
51.253 
62.462 
h’J .297 
6 4  - 2 9 6  
64 - 3 5 7  
71 .266  
72 .e14  
72.977 
73 -466  
73.691 
73.673 
74.424 
76.b29 
77.481 
77 - 5 0 2  
84 - 4 9 2  
85 -694 
86.42P 
91 .461 
93.112 
93 -397 
93.519 
93.565 
94.538 
95.109 

97.31 0 
97 - 4 7 3  
98.451 

99.022 
100 .OOO 

I 7 -689 

97.188 

V B  .a79 



Table 4.  Dis t r ibu t ion  of RJE use by user j o b  name i n i t i a l s  f o r  1s t  
Quarter 1978 

-.. ..-..-.I___-.-____. 

U S E R N A M E  F R E Q U E N C Y  C U M  F R E Q  P E R C E N T  C U M  P E R C E N T  

B A R N T H O U S E r  L . N .  
B E A U C H A M P i  J . J .  
B L A S I N G i  7.5.  
CHAFd V.H. 
C H R I S T E N S E N 8  S . W  
C O O N E Y r  J.D. 
C O U T A N T u  C.C. 
D E A N G E L I S 8  D.L. 
D U N N I N G 8  D.E. 
D Y E ,  L.L. 
E D W A R D S 8  N.T. 
E M A N U E L r  U . R .  
E T h I E R ,  E . L .  
E X  E g P L O Y E E  
F R A N C E S ,  C . U .  
F R A N K ,  W.L. 
G A R D N E H D  R . H I  
G R I f F I T H r  N . A .  
H O F F M A N i  U.A. 
t r U B E R ,  E . E .  
H U F F ,  D.D. 
J O N E S ,  J . R .  
K I L L O U G W i  G . G .  
K I R K ,  B . L .  
K I T C H I N G S ,  J.T. 
K L O S I E W S K I I  S.P. 
K O C H E R i  D.C. 
K U M A R ,  K . D .  
L I T T L E 8  C . P .  
L U X M O O R E ,  R . J .  
M A N N I  L . K .  
M A T T I C E r  J . S .  
M C C O V A T H Y i  R.K. 
M I L L E R ,  C.W. 
M O O R E ,  R.E.  
N E k B O L D r  J . D .  
O D O N N E L L ,  F . O .  
O L S O N ,  R . J .  
O N E I L L i  E .  
O T H E R  
F A R K H U R S T i  B . R .  
P A R R ,  P . D .  
S A N N E Y ,  J.W. 
R O S S ,  B . Y .  
S H U G A R T ,  H.H. 
S I M M O N S ,  B . A .  
S P A L D I N G i  B . P .  
S T R A N D #  R.H. 
T t i A R P ,  M . L .  
T l J R N E R i  A .R .  
V A N  H O O K ,  R . I .  
V A N   INKL LEI Id. 
V A U G H A N r  D . S .  
WARD,  D . S .  
W A T T S #  J . A .  
W E I N S T E X N U  D.A. 
' d E S T t  D.C. 

76 
1 1  

1 5 6  
48 
26 
2 

37 
452 
2c1 

3 
1 1  
48 
5 2  
3 5  
2 7  
8 

91 
26 
8 
U 

5 4  
83 
3Y 
96 
74 
48 

227 
5 5 0  
97 

1 
49 
1 5  
5 9  
32 

247 
2 5  

1 3 4  
343 
44 
2 8  
1 4  
3 3  

104 
173 
71 
75 
2 8  

1 1 P  
339 

3 8  
2 1  
92 
6 

6 4  
7 

7 s  

ai 

76 
87 

243 
291 
31 9 
321 
358 
810 

1011 
1014 
1025 
1073 
1 1 2 5  
1161 

1196 
1287 
1311 
1319 
1327 
1381 
1464 
1502 
1598 
1672 
1720 
1947 
2497 
2594 
2595 
2644 
2654 
2713 
1745 
1992 
3U17 
3 1 5 1  
3494 
3538 
3566 
3580 
3 6 1  0 
3714 
3892 
3963 
4038 
4066 
418.6 
4523 
4604 
4642 
6663 
4755 
4761 
4825 
4832 
4907 

1188 

1.549 
0.226 
3.179 

0.571 
0.041 
0.754 
9.211 
4.096 
0.061 
0.224 
0.978 
1.060 
0.734 
0.550 
0.163 
1.854 
0.489 
0.163 
0.163 
1 .loo 
1.691 
0.774 
1.956 

0.978 
4,526 

11.208 
1.977 
o * c 2 0  
0.999 
0.204 
1.202 
0.652 
5.034 
0.509 
2.737 
6.990 
0.897 
0.5'71 
0.285 
0.611 
2.119 
3.627 
1.447 
1.528 
0.571 
2.605 
6 908 
1.651 
0.774 

1.875 
0.122 
1.304 
0.143 
1.528 

0.978 

1.508 

0 . 4 2 8  

1.549 
1.773 
4.952 
5.930 
6.501 
6.547 
7.296 

16.507 
20.603 
20.664 
20.889 
21.867 
22.926 
23.660 
24.210 
24.373 
26.228 
26.717 
2 6 . 8 8 0  
27.043 
28.143 
29.835 
38.639 
32.566 
34.07L 
35.052 
39.678 
50.886 
52.863 
5 2  .886 
53.882 
S4,086 
55.288 
55.960 
60 -974 
61.484 
64.214 
71.234 
72.101 
72.672 
92.957 
73.56Q 
75.686 
79.314 
80. 762 
82.291 
82.861 
85.266 
92.174 
93.825 
94,600 
95.02k 
96.902 
97.025 
93.329 
98.472 

100.000 
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f i l e s  using the SAS program and a cross reference f i l e  containing the 

user i n i t i a l s  and user names+ 

An additional program written i n  the SAS language was implemented 

t o  calculate and plot turnaround time (time between submission and 

re t r ieva l ) ,  for each job class,  depending on the time of day the j o b  was 

submitted along with a frequency tabulation. 

sumnariziiig these s t a t i s t i c s .  One use of these d a t a  i s  t o  determine 

potentially "better" times of the day for  s u b m i t t i n g  jobs. 

and 6 jobs the turnaround time increases as the morning progresses up t o  

the nom hour when the turnaround time decreases. T h i s  indicates t h a t ,  

Table 5 shows one way O F  

For class A 

based on the average turnaround time for these jobs, jobs submitted 

during the noon hour have a better chance o f  coming back before the 

ends t h a n  those A and B j o b s  submitted before noon or after 1:00 PM 

Similar comparison can be made f o r  the other j o b  classes.  However, 

the longer-running, larger jobs, e.g., C and D classes,  the j o b  w i l  

probably not  be executed until {jfter the user has gone f o r  the day. 

f o r  

The 

turnaround time then can be used to estimate when t o  return t o  o b t a i n  

job o u t p u t .  

The s t a t i s t i c s  and sumnary tables presented can be used by other 

R J E  stations i n  the ORNL computer complex, when the appropriate HASP 

information is analyzed. W i t h  th is  system o f  software, each RJE station 

can sumnarize the flow of computer jobs and account f o r  the use o f  the 

f a c i l i t y .  The usefulness o f  this  software system at RJE f a c i l i t i e s  o u t -  

side of the ORNL complex is dependent upon the HASP accounting informa- 

tion kept a t  t h a t  ins ta l la t ion.  Certainly, i f  the format of  the 

accounting informat ion  d i f f e r s ,  the program i n p u t  formats are the on ly  



Tab:e 5. irlrnaroiind time ( i n  minutes) f o r  var ious c l a s ses  of  JoDs depending upon time o f  day submitted along r r i t h  j ob  freqilency ( i n  pa ren theses ) .  
Jgb c la s ses  a re  def ined i n  Table 2. 

Job  c l a s s  
i n p u t  time 

of  day A B C 0 E F G H M 0 

0700-0800 
0800-0900 
0900- 1000 
1000- 11 00 
1 100-1 200 
1200- 1 300 
1300-1400 
1400-1500 
1 500- 1600 
1630- 1 700 

92.18(33) 
70.49 { 98) 

1 84 .99 ( I 54 
296.00( 106) 
409.65( 7 7 )  
263.59( 61 ) 
483.93( 98) 
794.48( 102) 
879.70( 97) 
843.68( 44) 

33.00(2) 
352.40(20) 
463.31 (42 )  
965.24(25) 

17 97.09( 11  ) 
863.03( 30) 

I 1  44.47: 32) 
963.15( 20) 

1408.64( 25) 
1198.1 7(2?)  

188.50( 1 4 )  

542.97( 29) 
1375.34{ 29) 
1343.00(21) 
1568.00( 15)  
?040.27( 11 ) 
1325.46( 'I 3 )  
1287.57(14) 
1117.17(18] 
1208.00(4) 

17l2.93( 14)  
1660.49( 43) 
1870.00( 10)  
81 2.43( '14) 

1522.64( 'I 6 )  
151 2.25( 64)  
1478.36(28) 
131 9.59(27) 
14.1 6.17(6)  

180.00(1) 
2 72.1 4 ( 22 ) 
360.92( 12) 
366.67 ( 30) 
520.75(2) 
756.06( 16)  

1230.50(12) 
952.1 1 ( 9 )  
i 265.00: 18) 
i 197. os( 16 j 

11 69.00( 2)  
?886.38( 13)  
i922.78(9)  
1869.25(4) 

1263.00( 5)  
1481.14( 7 )  
1 679.20( 5)  
1195.40(5! 
1301.67( 3 )  

461.55(22) 
478.00(23) 
491.77(13) 
369.1 7 (  24) 
594.21 (19)  
885.54(24) 
948.59( 17)  

121 7.48( 25) 
1205.50[ 10) 

4.00(1)  1 .OO(l) 
l . O O ( 1 )  23.00( 1 ) 

19.00(1)  2394.00(1) 
23.50( 2 )  

9.00(1) 
2399.00(? ) 

3 . 0 0 ( i )  
242.20( 5 )  

86.90( 39) 
63. ,I2 ( '! 92) 
25.04(205) 
37.36( 234) 
58.46( 186) 
96.10(204) 
80.94( 252) 
74.94( 255) 
64.42( 226) 

135.05( 134) 

cx, 
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m o d i f i c a t i o n s  r e q u i r e d .  The Job Cont ro l  Language (JCL), so f tware  com- 

p i l e r s  (COBOL and SAS), and the  I B M  U t i l i t y  ( IEBGENER)  are r e q u i r e d  for 

the system t o  be t r a n s p o r t e d  t o  o the r  f a c i l i t i e s .  

programs or so f tware  ve rs ions  are n o t  a v a i l a b l e  a t  the  d e s i r e d  f a c i l i t y ,  

a t  l e a s t  t h e  j o b  account ing  methodology can be a p p l i e d  bu t  implemented 

w i t h  app rop r i  a te  so f tware .  

I f  these s p e c i f i c  

Summarv 

The RJESTATS system o f  programs p rov ides  account ing  i n f o r m a t i o n  on 

t h e  use o f  t h e  Envi ronmenta l  Sciences i l i v i s i o n  RJE f a c i l i t y .  Sumnaries 

can be generated t o  d i s p l a y  the  number and k ind  o f  users,  types o f  j o b s  

i n p u t  th rough t h e  RJE f a c i l i t y ,  and t h e  persons ( o r  p r o j e c t s )  t h a t  a re  

u t i l i z i n g  the  f a c i l i t y .  From the sumnary tab les ,  cos t  d i s t r i b u t i o n s  t o  

cos t  c o l l e c t  cen ters  o r  p r o j e c t s  can be made. The RJESTATS system con- 

t i n u e s  t o  be a v a l u a b l e  account ing  and manager ia l  t o o l  i n  the  

Env i ronmental Sc i ences D i v i s i  on. 
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