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P R E F A C E  

In its report on Science and Technology for Development, the National 

Council for Science and Technology (NCST) makes a number of observations regard- 

ing agricultural research in Kenya. It is observed that the effective use of 

appropriate types of technology is crucial to the success of rural agricultural 

development and that such innovations have proved to be the most powerful tools 

for increasing the productivity of the available resources. The report further 

indicates that although such innovations have enabled Kenya to double he? 

agricultural output over the past twenty years as in the case of hybrid maize 

and dairy, no research breakthroughs are currently available to facilitate similar 

quantum jumps. It is therefore considered imperative, in the prevailing 

difficult economic situation throughout the world, that every effort be made 

especially in developing countries to direct the limited research resources 

to areas of ~riority need, especially those which offer the best input-output 

advantage. Towards this objective the study reported here was launched as a 

special investigation by the NCST to ~rovide an insight in the current system 

of resource allocation to and within ~ e n ~ a ' s  agricultural research system and 

to suggest ways and means of improving the system of resource allocation and 

management to increase efficiency. 

Although the study, which was launched in 1980, took a much longer time 

than originally expected due to the complexity of the system and lack of 

systematic documentation, the report contains a number of recommendations whose 

implementation should greatly improve the efficiency of agricultural research 

in Kenya. It is emphasized that the views expressed in this report reflect 

only the findings of the team of consultants and do not necessarily coincide 

with those of the NCST or any other government agency. The report is in two 

parts. Part I contains the main body of findings and recommendations while 

Part I1 describes in detail the computer system developed for registration of 

projects and programmes, and the processing of their data. 

The study team wishes to express sincere thanks to the Directors of 

Research in Ministries of Agriculture and Livestock Development, the Directors 
stations 

and staff of researchAnd the Director and staff of Government Computer Services 

for their active cooperation and assistance during the study. Thanks are also 

due to Mr. Bruce Scott of IDRC for his guidance and encouragement and to 

Prof. P. Gacii, Secretary NCST, for his support. 

This study was commissioned by the National Council for Science and 

Technology with financial support from International Development Research 

Center (IDRC) of Canada, under project agreement ref. 3-A-80-4085. The support 

by these two organizations is gratefully acknowledged. 

F. J .  Wang'ati 
NATIONAL COUNCIL FOR SCIENCE AND TECHNOLOGY 



CHAPTER I 

INTRODUCTION 

This Part I1 of the study is primarily concerned with Computer 

coding, keying, storage and retrieval of data pertaining to 

Resource Allocation in Agricultural Research (RAARES). It also 

deals with the processing and analysis of this data to produce 

various reports and tables as required. 

(A) OBJECTIVES 

The immediate objective of the RAARES computer system is to 

produce a set of computerised programs and documentation to 

enable preliminary data of the survey on Resource Allocation in 

Agricultural Research to be processed into acceptable reports. 

It is also the long term objective of this computer exercise to 

establish a basis onto which a registration and documentation 

system for all research projects in the country can be built. 

(B) METHODOLOGY 

After extensive consultations, three types of questionnaires were 

designed namely FORM A - Institutional Resources, FORM B - Project 
Identification, FORM C - System of Resource Allocation. Coding 

spaces were included in the individual questions to minimize 

transcription errors. Certain fields were precoded to facilitate 

easy coding of the rest of the fields. These precoded fields 

include record type, budgeting cost items, and numbering of 

individual scientists. There are thirteen types of records 

altogether covering the three questionnaires wirh a maximum 

recording length of 98 characters. 

Data was coded on the questionnaires in accordance with the 

instructions accompanying the questionnaires. This data was 



then  keyed onto 128 c h a r a c t e r  d i s k e t t e s  and ca t ego r i s ed  i n t o  

raw d a t a ,  d a t a  o n i n s t i t u t i o n s  of  r e sea rch ,  s u b j e c t  a r e a s ,  p r o j e c t s ,  

p rog rames ,  f i e l d s  of r e sea rch  and s c i e n t i f i c  equipment (See 

Appendices I11 and V I  through X X ) .  This d a t a  i s  then  used on 

about 1 8  programs t o  produce va r ious  t a b l e s  and l i s t s  a s  explained 

i n  Chapters 111, I V  and Appendix 11. 

1 .6  The computer programs a r e  designed i n  Cobol language t o  run  

on IBM System 3701138 us ing  DOSIVSE ope ra t i ng  system and r e q u i r e s  

f a c i l i t i e s  f o r  read ing  c a r d s ,  d i s k e t t e s ,  magnetic t apes ,  d i s k s  

and f o r  p r i n t i n g .  A program takes  on average one minute t o  

compile, about 20 minutes t o  produce a t a b l e ,  and a maximum of 

260 K. by t e s  of core  s t o r a g e .  

Af t e r  t h e  d a t a  f o r  t h e  i n i t i a l  survey has  been processed 

subsequent updates  and amendments can  be made us ing  t h e  Data 

Amendment Sheet shown i n  Appendix V .  



CHAPTER I1 

SYSTEM DES C R I  PTION 

2.1 This chapter  de sc r ibes  t h e  system by h i g h l i g h t i n g  t h r e e  main a reas .  

The s e c t i o n  on System Flowchart g ives  an overview of t he  RAARES 

Computer System, whi le  t h e  Sources of Data s e c t i o n  g ives  a  b r i e f  

d e s c r i p t i o n  of t h e  ques t i onna i r e s  used t o  c o l l e c t  t he  i n i t i a l  da ta .  

The F i l e  Descr ip t ion  s e c t i o n  covers  i n  some d e t a i l  t h e  two c a t e g o r i e s  

of f i l e s  used i n  t he  system, namely t he  main d a t a  f i l e s  and the  

d i c t i o n a r y  f i l e s .  



(*) SYSTEM FLOWCHART 

I 
RAARDATA 
RAARPRO J 
RAARPROG 
RAARINST 
RAARSUBJ 
RAARFLD S 
RAAREQUP 

RAARINST 
RAARPRO J 

RAARP ROG 



LIST 80 ( J O B  NAME R A A R T ~ ~ )  

L I S T  81 ( J O B  NAME RAART-81) 

SORT 1 .3 

- 

RAARP 8 0 

SORT KEYS 

1. I N S T .  CODE 

2.  BATCH NUMBER 

3 .  RECORD TYPE 

ERROR 

> L I S T  80 
- 

I 

L I S T I N G  OF THE 

SORTED MAIN DATA 

F I L E  

CORRECT IONS -u 



L I S T  82 ( J O B  NAME RAART 82) 

L I S T  83 ( J O B  NAME RAART 83) 

VAL IDAT I O N  

L I S T  82 

& 

CORRECT I O N  

KEYING 

> 

[ DATA-! 

RAARP 82 

RAARP83 
VALIDATION 

> ERROR 
L I S T  83 

I 



L I S T  84 (JOB NAME RAART 8 4 )  



L I S T  9 0 A .  9 0 B  ( J O B  NAME RAART90)  
L I S T  9 1 A ,  9 1 B  ( J O B  NAME M R T 9 1 )  

HEADING 
PARAMETER 

t I 

\J 
m 

RAARPROJ-DATA/ L I S T  9 0 A  
RAARPROG-DATA L I S T  9 0 B  .. 

SORT KEY 

1. PROJECT/PROGRAMME 
CODE 

CORRECTIONS -0 

L i s t i n g  of 

t h e  s o r t e d  

i p r o j e c t /  

p r o g r a m m e  

f i l e  



LISTS  92A, 92B,  92C,  92D, ( J O B  NAME RAART92) 

HEADING 

I CARD I I 

L I S T  92A 
L I S T  92B 
LIST  92C 
L I S T  92D 



TABLE 0 1 A  (JOB NAME RAARTBlA) 

1 SORT KEY 

} 1. INSTITUTION CODE 

I bnnu I I RAARINST I 



TABLE 0 1 B  (JOB NAME E L h l ~ T f l l B )  

1. INSTITUTION CODE 

2. RECORD TYPE 

471 PARAMETER 
RAARDATA-S 05 A 

TABLE 0 1 B  D 



TABLE 0 2  (JOB NAME RAART 02)  

SORT KEY 

1. INSTITUTION CODE 

2.  RECORD TYPE 

v 
TABLE 0 2  

1 



TABLE 03 (JOB NAME RAART 0 3 )  

I SORT KEY 

1. INSTITUTION CODE 

I 

RAARINST 
P M T E R  
CARD 

R A A R P ~ ~  

- v 

TABLE 03 



TABLE 04A (JOB NAME RAART 04A) 

PARAMETER 
CARD 

SORT KEY 

1. SUBJECT AREA CODE 

2.  RECORD TYPE 

TABLE 04A D 



TABLE 0 4 B  ( JOB NAME RAARTo4B 

CARD 

SORT KEY 

, 1. SUBJECT AREA CODE 

2 .  RECORD TYPE 



TABLE 0 5 A  AND 0 5 B  ( J O B  NAME RAART 05) 

PARAMETER 

SORT KEY 

1. I N S T I T U T I O N  CODE 

3.  EXPENDITURE I T E M  CODE 

RAARINST 



E 06 (JOB NAME RAART 06) 

SORT KEY 

1. PROJECT NUMBER 

2 .  RECORD TYPE 

RAARINST 

PARAMETER 
CARD > RAARP06 

L 



TABLE 0 7  ( J O B  NAME R A A R T ~ ~ )  

I TABLE 07 1 



TABLE 08A AND 08B (JOB NAME RAART 08) 

SORT 1 .-". SORT KEY 

1. INSTITUTION CODE 



B) SOURCES OF DATA 

2.2 The i n p u t  d a t a  t o  t h e  system i s  keyed from t h r e e  d i s t i n c t  q u e s t i o n n a i r e  

forms - F A f ,  ' B f  and ' C ' ,  c o n t a i n i n g  a  wide v a r i e t y  of coded in format ion  

and a l t o g e t h e r  i n  t h i r t e e n  (13)  d i f f e r e n t  types  of records .  

( i )  FORM A - INSTITUTIONAL RESOURCES 

2 . 3  This form i s  f i l l e d  by t h e  D i r ec to r  of a  p a r t i c u l a r  i n s t i t u t i o n  and 

con t a in s  f i v e  ( 5 )  r e co rd  types: -  

- Record type 0 1  g ive s  t h e  i d e n t i t y  of t h e  I n s t i t u t i o n ,  and i nc ludes  

i n fo rma t ion  on t h e  name of t h e  i n s t i t u t i o n  and t h e  d i r e c t o r ,  t h e  

l oca t i on ,  land a r e a  under  t he  i n s t i t u t i o n  and e c o l o g i c a l  zones of 

t h e  s t a t i o n s ;  

- Record type  02 g i v e s  i n fo rma t ion  i n  r e s p e c t  of manpower. This 

i nc ludes  S c i e n t i f i c  manpower, Technical  suppor t  s t a f f  and o t h e r  

suppor t  s t a f f ;  

- Record type 03 g ive s  i n fo rma t ion  i n  r e s p e c t  of r e c u r r e n t  and 

deve lopnent  expendi tu re ;  

- Record type  0 4  c o n t a i n s  t h e  budget ing system which g i v e s  d e t a i l e d  

expend i t u r e  by i tem, whi le  

- Record type  05 g ive s  i n fo rma t ion  i n  r e s p e c t  of Technical  a s s i s t a n c e .  

( i i )  FORM B - PROJECT IDENTIFICATION 

2 . 4  Form B i s  f i l l e d  by t h e  P r i n c i p a l  i n v e s t i g a t o r s  and con t a in s  

in format ion  f o r  t h e  i d e n t i f i c a t i o n  of each  programme and p r o j e c t  

under  s tudy .  There a r e  seven ( 7 )  r e co rd  types  con ta ined  i n  t h i s  form:- 

- Record type  06 g ive s  t h e  programme and p r o j e c t  i d e n t i f i c a t i o n ,  

p r o j e c t  j u s t i f i c a t i o n  ( t h a t  i s  c u r r e n t  l e v e l  of p roduc t ion  of 

commodity under  r e s ea r ch ,  e s t ima t ed  p o t e n t i a l  product ion and 

t e c h n i c a l  f a c t o r s  l i m i t i n g  product ion,  major  f i n d i n g s  of pa s t  

r e s ea r ch ) ,  and o t h e r  i n s t i t u t i o n s  coope ra t i ng  i n  t h e  p r o j e c t .  

-.@cord type 07 g i v e s  t h e  e x i s t i n g  exper imenta l  s i t e s ,  whereas 

- Record type  08 c o n t a i n s  t h e  proposed exper imenta l  s i t e s .  



- Record type 09 gives information i n  respec t  of p ro j ec t  personnel 

and t h i s  t o  inc lude  the  name, q u a l i f i c a t i o n s ,  research  experience 

and n a t i o n a l i t y  of t he  p r inc ipa l  i n v e s t i g a t o r  and o t h e r  s c i e n t i s t s .  

- Record type 10 g ives  t he  number of t echn ica l  s t a f f  i n  post - Kenyan 

and o the r  n a t i o n a l i t i e s ,  t h e  number of vacant  posts  and t o t a l  number 

of s t a f f  requi red ;  t h i s  record a l s o  g ives  s i m i l a r  information about 

t h e  o the r  support s t a f f .  

- Record type 11 and 12 g ives  information about t he  pro jec t  cos t s ,  

t h a t  i s  r ecu r ren t  and c a p i t a l  cos ts .  The r ecu r ren t  c o s t  inc lude  

such items a s  personnel, opera t ing  and o t h e r  c o s t s  both l o c a l  and 

a i d ;  whereas t he  c a p i t a l  c o s t  inc ludes  the  purchase of major 

labora tory  equipment, quan t i t y  acquired and t h e  year  of purchase, 

condi t ion  and percentage use and replacement cos t .  There i s  a l s o  

information about t h e  dura t ion  of t h e  pro jec t .  

( i i i )  FORM C: SYSTEM OF RESOURCE ALLOCATION 

2.5 Ques t ionnai re  form ' C '  i s  f i l l e d  by var ious  l e v e l s  of management and 

i t  conta ins  t h i r t e e n  (13)  types of ques t ions  aimed a t  eva lua t ing  t h e  

management system of t he  resources i n  research  i n s t i t u t i o n s .  The 

responses, which a r e  i n  the  form of 'yes and 'no '  answers a r e  coded 

i n  record type 13 a s  '1' and '6' respec t ive ly .  

I f  t h e  answer i s  a ' y e s t  t he  respondent e n t e r s  a '1' i n  t h e  r e l evan t  

space i n  t he  ques t ionnai re  and i t  is  a 'no '  then  a ' 0 '  response i s  

entered. On t he  coding s e c t i o n  of t h e  ques t ionnai re  a '1' response 

i s  coded a s  a '1' while a 101 i s  coded a s  a '01 o r  l e f t  blank. 

This record a l s o  conta ins  t he  name of t he  I n s t i t u t i o n  and the  name 

and des igna t ion  of t h e  interviewee. 

FILE DESCRIPTION 

MAIN DATA FILE 

2.6 The main input  master  f i l e  i s  'RAARDATA' and i s  maintained on computer 

magnetic tape.  The master  f i l e  conta ins  da t a  pe r t a in ing  t o  a l l  t h e  

t h i r t e e n  record types which have been keyed from the  t h r e e  d i f f e r e n t  

types of ques t ionnai re  forms * A t ,  I B '  and t C t .  The above da t a  is 

keyed onto sepa ra t e  d i s k e t t e s  according t o  type  of  form. Data on t h e  

d i s k e t t e s  i s  t r a n s f e r r e d  on t o  magnetic tape so  t h a t  i t  i s  i n  t h e  

sequence of Form A, B and C by using programme tRAARP80t. 



During  t h i s  p r o c e s s  t h e  program p i c k s  t h e  programme and p r o j e c t  

numbers from r e c o r d  t y p e  06 and d u p l i c a t e s  them i n t o  r e c o r d  t y p e  07  

t h r o u g h  12 which  a r e  w i t h i n  t h e  same Form ' B 1  b o o k l e t .  The program 

a l s o  pe r fo rms  some v a l i d i t y  checks  on i n s t i t u t i o n  f i e l d ,  s u b j e c t  f i e l d ,  

and r e c o r d  t y p e  f i e l d .  E r roneous  r e c o r d s  a r e  r e j e c t e d  and a  p r i n t o u t  

produced.  T h i s  program a l s o  g e n e r a t e s  a un ique  b a t c h  number f o r  a l l  

r e c o r d s  c o n t a i n e d  i n  e a c h  form ' B I  b o o k l e t .  

a )  D I S K E T T E  RECORD LAYOUTS 

RECORD LENGTH = 128 CHARACTERS 

2.7 RECORD TYPE 6 1 

DES C R I  P T I  ON 

I N S T I T U T I O N  CODE 

YEAR O F  SURVEY 

BLANK 

RECORD TYPE 

NAME O F  DIRECTOR 

Q U A L I F I C A T I O N S  

PROVINCE CODE 

D I  S T R I  CT CODE 

HECTARES ( TOTAL) 

MAIN STATION HECTARES 

MAIN S T A T I O N  ECOZONE 

SUBSTATIONS HECTARES + 
E COZ ON E 

F I L L E R  

2.8 RECORD TYPE 02 

1. I N S T I T U T I O N  CODE 

2. YEAR O F  SURVEY 

3. BLANK 

4. RECORD TYPE 

5. PHD MAN YEARS 

6. MS C MAN YEARS 

7. B S C  MAN YEARS 

8. SENIOR TECHNOLOGIST 
MAN YEARS 

P O S I T I O N  PICTURE 

9 ( 6 3  

9 ( 6 2 )  

X 

9 ( 6 2 )  

X(15) 

9 ( 6 2 )  OCCURS 5 

9 ( 6 2 )  

9  

9 ( 6 5 >  

9 ( 6 5 )  

9  

9 (@6)  OCCURS 6  

X(45) 

9 ( 6 3 )  

9 ( 6 2 )  

X 

9  (62  

9 (62 )  OCCURS 1@ 

9 ( 6 2 )  OCCURS 10 
9(@2)  OCCURS l@ 



9 .  TE CHNOLOGIS T MAN YEARS 

10. TECHNICIAN MAN YEARS 

11. EXECUTIVE MAN YEARS 

1 2 .  CLERICAL/SECRETARY 

13. DRIVER~ARTIS AN 

14. UNSKILLED LAB OUR 

15. F I L L E R  

1. INSTITUTION CODE 

2. YEAR O F  SURVEY 

3. BLANK 

4. RECORD TYPE 

5. RECURRENT AMOUNT 

6. F I L L E R  

RECORD TYPE 0 3 2  

1. I N S  T I  TUTI ON CODE 

2. YEAR OF SURVEY 

3. BLANK 

4. RECORD TYPE 

5. DEVELOPMENT AMOUNT 

6. F I L L E R  

2 . 1 1  RECORD TYPE 04 

I N S T I T U T I O N  CODE 

YEAR O F  SURVEY 

BLANK 

RECORD TYPE 

BUDGET ITEM CODE 

YEAR OF BUDGET 

REQUESTED BUDGET 

APPROVED BUDGET 

ACTUAL EXPENDITURE 

F I L L E R  

9(@3) 

9 ( @ 2 )  

X 

9(@3 

9 ( @ 7 )  OCCURS 10 

X ( 4 7 )  

9 ( @ 3 )  

9 ( 0 2 )  

X 

9(@3 

9 ( @ 7 )  OCCURS 10 

X ( 4 7 )  



2 .12  RECORD TYPE 05 

INSTITUTION CODE 

YEAR O F  SURVEY 

B LANK 

RECORD TYPE 

BUDGET YEAR 

ACTUAL EX PEN DITURE 

YEAR O F  BUDGET 

ACTUAL EXPENDITURE 

F I L L E R  

RECORD TYPE 06 

INSTITUTION CODE 

YEAR O F  SURVEY 

BLANK 

RECORD TYPE 

PROGRAMME NUMBER 

PROJECT NUMBER 

COMMODITY 

UNITS 

COMMODITY 

UNITS 

TECHNICAL FACTORS 

OTHER INSTITUTIONS 

F I L L E R  

2 .14  RECORD TYPE 07 

INSTITUTION CODE 

YEAR O F  SURVEY 

BLANK 

RECORD TYPE 

NUMBER O F  OCCURRENCE 
O F  EXISTING S I T E S  

S I T E  LOCATIONS 

S I T E  

PROVINCE 

D I  S T R I  CT 

ECOZONE 

F I L L E R  

9 ( 6 3  1 
9 ( 6 2 )  

X 

9 ( 0 2 )  

9 ( 1 5 )  

9 ( 1 5 )  

9  

9 ( 6  

9  

9 ( 0 6 )  

9 ( 0 2 )  OCCURS 9  

9 ( 0 3 )  UCCURS 6  

X(40)  

9  

9 ( 0 5 )  OCCURS 8 

9  

9 ( 0 2 )  

9  

9  

X(79)  



2.15 RECORD TYPE 08 

INSTITUTION CODE 

YEAR O F  SURVEY 

BLANK 

RECORD TYPE 

NUMBER OF OCCURENCE OF 
PROPOSED S I T E S  

S I T E  LOCATIONS 

S I T E  

PROVINCE 

D I S T R I  CT 

ECOZONE 

F I L L E R  

2.16 RECORD TYPE 09 

I N S  T I  TUTI ON CODE 

YEAR O F  SURVEY 

BLANK 

RECORD TYPE 

F I E L D  I D E N T I F I E R  

F I E L D  OF RESEARCH 

NAME O F  INVESTIGATOR 

QUALIFICATIONS 

RESEARCH EXPERIENCE 

NATIONAL1 'IY 

% TIME 

F I L L E R  

2.17 RECORD TYPE 10 

INSTITUTION CODE 

YEAR O F  SURVEY 

BLANK 

RECORD TYPE 

STAFF 

STAFF I N  POST 

KENYANS 

OTHER NATIONALITIES 

VACANT POSTS 

NUMBER REQUIRED 

F I L L E R  

9 

9(@5) OCCURS 8 

9 

9(02) 

9 

9 

X(79) 

9(03 

9(02) 

X 

9(02) 

9 

9(02) 

9( 15) 

9(02) OCCURS 5 

9(02) 

9(02) 

9(03) 

X(85) 

9(03) 

9(02) 

X 

9(02) 

OCCURS 4 

9(02) 

9(02) 

9(@2) 

9(02) 

9(02) 

X(8@) 



2 . 1 8  RECORD TYPE 11 

I N S T I T U T I O N  CODE 

YEAR O F  SURVEY 

BLANK 

RECORD TYPE 

PERSONNEL COST (LOCAL) 

PERSONNEL COST ( A 1  D) 

OPERATING COST (LOCAL) 

OPERATING COST ( A I D )  

F I L L E R  

2 . 1 9  RECORD TYPE 1 2  

I N S  TITUTION CODE 

YEAR O F  SURVEY 

BLANK 

RECORD TYPE 

CAPITAL COST 

EQUIPMENT DESCRIPTION 

QUANTI TY 

YEAR O F  PURCHASE 

CONDITION 

% USE 

REPLACEMENT COST 

LAB/OFFICE SPACE 

YEAR PROJECT STARTED 

YEAR PROJECT ENDED 

F I L L E R  

2 .20  RECORD TYPE 13 

I N S T I T U T I O N  CODE 

YEAR O F  SURVEY 

BLANK 

RECORD TYPE 

DESCRIPTION O F  
I N  TERVI EWEE 

QUESTION - 1 

QUESTION - 2 

9 ( @ 3 )  

9 ( 0 2 )  

X 

9 ( 0 2 )  

OCCURS 5 

9 ( 0 2 )  

9 ( 0 2 )  

9 ( 0 2 )  

9 

9(03) 

9 ( 0 7 )  

9 

9 ( 0 2 )  

9 ( 0 2 )  

X(3P))  

9 

9 OCCURS 6 

9 OCCLJRS 10 



QUESTION - 3 

QUESTION - 4 

QUESTION - 5 

QUESTION - 6 

QUESTION - 7 

QUESTION - 8 
QUESTION - 9 

QUESTION - 10 
QUESTION - 11 

QUESTION - 1 2  

QUESTION - 13 

FILLER 

9 OCCURS 4 

9 OCCURS 5 

9 OCCURS 4 

9 OCCURS 2 

9 OCCURS 5 

9 OCCURS 6 

9 OCCURS 4 

9 OCCURS 5 

9 OCCURS 4 

9 OCCURS 5 

9 OCCURS 3 

X ( 5 6 )  

b )  MAGNETIC TAPE RECORD LAYOUT 

LAB E L  = RAARDATA 

RECORD LENGTH = 1 2 8  CH 

BLOCK S I Z E  = 70@@ CH 

2.21 RECORD TYPE 01 

INSTITUTION CODE 

YEAR OF SURVEY 

BLANK 

RECORD TYPE 

NAME OF DIRECTOR 

QUALI F I  CAT1 ONS 

PROVINCE CODE 

DISTRICT CODE 

HECTARES (TOTAL) 

MAIN STATION HECTARES 

MAIN STATION ECOZONE 

SUBSTATIONS HECTARES + 
ECOZONE 

FILLER 

2.22 RECORD TYPE 0 2  

1. INSTITUTION CODE 

2. YEAR OF SURVEY 

3. BLANK 

4 .  RECORD TYPE 

9 ( 0 3  

9 ( 0 2 )  

X 

9 ( 0 2 )  

X ( 1 5 )  

9 ( 0 2 )  OCCURS 5 

9 ( 0 2 )  

9 

9 ( 0 5 >  

9 ( 6 5 >  

9 

9 ( @ 6 )  OCCURS 6 

X ( 5 7 )  



PHD MAN YEARS 

MS C MAN YEARS 

BSC MAN YEARS 

SENIOR TECHNOLOGIST 
MAN YEARS 

TECHNICIAN MAN' YEARS 

EXECUTIVE MAN YEARS 

DRI VER/ARTIS AN 

UNSKILLED LABOUR 

F I L L E R  

2 - 2 3  RECORD TYPE 031 

1. I N S T I T U T I O N  CODE 

2.  YEARS OF SURVEY 

3. BLANK 

4. RECORD TYPE 

5. RE CURRENT AMOUNT 

6. F I L L E R  

RECORD TYPE 03 2 

1. I N S T I T U T I O N  CODE 

2 .  YEAR OF SURVEY 

3. BLANK 

4. RECORD TYPE 

5. DEVELOPMENT AMOUNT 

6. F I L L E R  

2 . 2 5  RECORD TYPE 04 

INSTITUTION CODE 

YEAR O F  SURVEY 

BLANK 

RECORD TYPE 

BUDGET ITEM CODE 

YEAR O F  BUDGET 

REQUESTED BUDGET 

APPROVED BUDGET 

ACTUAL EX PEN D I  TURE 

F I L L E R  

9 ( 0 2 )  OCCURS 10 
9 ( 6 2 )  OCCURS 10 

9 ( 0 2 )  OCCURS 10 

9 ( 6 3 )  

9 ( 0 2 )  

X 

9 ( 0 3 )  

9 ( 6 7 )  OCCURS 10 

X ( 5 9 )  

9 ( 6 3 >  

9 ( 6 2 )  

X 

9 ( 6 3 )  

9 ( 0 7 )  OCCURS 1fd 

X ( 5 9 )  



2. 26 RECORD TYPE 05 

1. INSTITUTION CODE 

2. YEAR OF SURVEY 

3. BLANK 

4. RECORD TYPE 

5. BUDGET YEAR 

6. ACTUAL EXPENDITURE 

7. YEAR OF BUDGET 

8. ACTUAL EXPENDITURE 

9. FILLER 

2.27 RECORD TYPE 06 

INSTITUTION CODE 

YEAR OF SURVEY 

BLANK 

RECORD TYPE 

PROGRAMME NUMBER 

PROJECT NUMBER 

CCMMO DI TY 

UNITS 

COMMODIIY 

UNITS 

TE CHNI CAL FACTORS 

OTHER INS T I  TUTIONS 

FILLER 

BATCH No. 

FILLER 

2.28 RECORD TYPE 07 

INSTITUTION CODE 

YEAR OF SURVEY 

BLANK 

RECORD TYPE 

FIELD OF OCCURRENCE 
OF EXISTING S I Z E S  

S I Z E  LOCATIONS 

S I T E  

F'ROVIN CE 

D I  S T R I  CT 

ECOZONE 

9(d3) 

9(02)  

X 

9(62)  

9(15)  

9(15) 

9 

9 (6 )  

9 

9(06)  

9(02)  OCCURS 9 

9(63) OCCURS 6 

X(42 

9(d3) 

X(7) 

9 

9(65) OCCURS 8 

9 

9 (62) 

9 

9 



7. FILLER 

8. PROGRAMME No. 

9. PROJECT No. 

10. BATCH No. 

11. FILLER 

RECORD TYPE 08 

INS T I  TUTION CODE 

YEAR OF SURVEY 

BLANK 

RECORD TYPE 

FIELD OF OCCURENCE 
OF PROPOSED S I T E S  

S I T E  LOCATIONS 

S I T E  

PROVINCE 

DISTRICT 

ECOZONE 

FILLER 

PROGRAMME No. 

PROJECT No. 

BATCH No. 

FILLER 

RECORD TYPE @9 

I N S T I  TUTION CODE 

YEAR OF SURVEY 

BLANK 

RECORD TYPE 

FIELD IDENTIFIER 

FIELD OF RESEARCH 

NAME OF INVESTIGATOR 

QUALI F I  CATIONS 

RESEARCH EXPERIENCE 

NATIONALI n 
% TIME 

FILLER 

9 

9 ( @ 5 )  OCCURS 8 

9 

9 ( @ 2 )  

9 

9 

X ( 5 1 )  

X ( 1 5 )  

X ( 1 5 )  

9 ( Q 3 )  

X(@7)  



13. PROGRAMME No. 

14. PROJECT No. 

15. BATCH No. 

16.  FILLER 

2.31 RECORD TYPE 10 

INS TITUTI ON CODE 

YEAR OF SURVEY 

B LANK 

RECORD TYPE 

STAFFING POST 

KENYANS 

OTHER NATIONALITIES 

VACANT POSTS 

NUMBER REQUIRED 

VACANCIES (POSTS ) 

STAFF POST 

KENYANS 

OTHER NATIONALITIES 

VACANT POSTS 

NUMBER REQUIRED 

FILLER 

PROGRAMME No. 

PROJECT No. 

BATCH No. 

FILLER 

RECORD TYPE 11 

INSTITUTION CODE 

YEAR OF SURVEY 

BLANK 

RECORD TYPE 

PERSONNEL COST (LOCAL) 

PERSONNEL COST (AID) 

OPERATING COST (LOCAL) 

OPERATING COST (AID) 

F I  ELER 

PROGRAMME No. 

PROJECT No. 

9 ( 0 3 )  

9 ( 0 2 )  

X 

9 0 2  

9 ( 0 2 )  

9 ( 0 2 )  

9 ( 0 2  

9 ( 0 2 )  

9 ( 0 2 )  

9 ( 1 8 )  OCCURS 3 

9 ( 0 2  ) 

9 ( 0 2 )  

9 ( 0 2 )  

9 ( 0 2 )  

9 ( 4 2 )  

X ( 5 2 )  

X ( 1 5 )  

X( 1 5  

9 ( 0 3 )  

X ( 0 7 )  



12. BATCH No. 

13. F I L L E R  

2.33 RECORD TYPE 12 

I N S T I T U T I O N  CODE 

YEAR O F  SURVEY 

BLANK 

RECORD TYPE 

CAPITAL COST 

EQUIPMENT DESCRIPTION 

QUANTI rV 

YEAR O F  PURCHASE 

CONDITION 

% USE 

REPLACEMENT COST 

LAB / O F F 1  CE 

YEAR PROJECT STARTED 

YEAR PROJECT ENDED 

F I L L E R  

PROGRAMME No. 

PROJECT No. 

BATCH No. 

F I L L E R  

2.34 RECORD TYPE 13 

INSTITUTION CODE 

YEAR O F  SURVEY 

BLANK 

RECORD TYPE 

DESCRIPTION OF INTERVIEWEE 

QUESTION - 1 
QUESTION - 2 
QUESTION - 3 
QUESTION - 4 

QUESTION - 5 

QUESTION - 6 

QUESTION - 7 
QUESTION - 8 
QUESTION - 9 

9(@3) 

9 (a2 

X 

9(02) 

9(17) OCCURS 

9(62) 

9(02) 

9(02) 

9 

9(03 

9097) 

9 

9(62) 

9(62) 

XX 

X(15) 

X(15) 

9(63 

X (67 

9(63 

9(62) 

X 

9 (62 

9 

9(01) OCCURS 6 

9 o c m s  10 
9 OCCURS 4 

9 OCCURS 5 

9 OCCURS 4 

9 OCCURS 2 

9 OCCURS 5 

9 OCCURS 6 

9 OCCURS 4 



15. QUESTION - 10 
16. QUESTION - 11 
17. QUESTION - 12 
18. QUESTION - 13 
19. FILLER 

9 OCCURS 5 

9 OCCURS 4 

9 OCCURS 5 

9 OCCURS 3 

X(68) 

i i ) DICTIONARY FILES 

2.35 The following dictionary files are also maintained in the system. 

a) Institution Dictionary File (RAARINST) 

2.36 This file contains the institutions name and code, and is maintained 

on diskette. The file is used by various program which produce 

institutions tabulations. 

RAARINS T . DISKETTE RE CORD LAYOUT 
RECORD LENGTH = 80 

FIELD - DES CRI P TI ON 

1 . INSTITUTION CODE 

2 . FILLER 

3 . INSTITUTION NAME 

POSITION 

Subject Areas Dictionary File (RAARSUBJL 

2.37 This file contains the subject area code and the name of the 

subject area. This file is also maintained on diskette and is 

used by various programms which produce analysis tables by 

subject area. 

RAARSUBJ. DISKETTE RECORD LAYOUT 

RECORD LENGTH = 80 

FIELD - DE S CRI PTI ON 

1 . SUBJECT AREA CODE 

2 . FILLER 

3 . SUBJECT AREA NAME 

POSITION PICTURE 



P r o j e c t  D i c t i o n a r y  F i l e  (RAARPROJ) 

2 . 3 8  T h i s  f i l e  i s  m a i n t a i n e d  o n  b o t h  d i s k e t t e  a n d  m a g n e t i c  t a p e  b e c a u s e  o f  

t h e  l a r g e  v o l u m e  o f  the d a t a  i n v o l v e d .  The  f i l e  c o n t a i n s  p r o j e c t  

n a m e s  a n d  c o r r e s p o n d i n g  c o d e s .  

T h i s  f i l e  i s  u s e d  b y  t h e  p rogramms  t h a t  p r o d u c e  t a b u l a t i o n s  a n a l y s e d  

b y  p r o j e c t  n u m b e r .  

RAARPROJ DISKETTE RECORD LAYOUT 

RECORD LENGTH = 80 

FIELD DESCRIPTION 

1. PROJECT CODE 

2. FILLER 

3 .  PROJECT NAME 

RAARPROJ- DATA MAGNET1 C TAPE RECORD LAYOUT 

RECORD LENGTH = 8 0  

BLOCK S I Z E  = 8 0 0 0  

FIELD DESCRIPTION 

1. PROJECT CODE 

2. FILLER 

3 .  PROJECT NAME 

POSITION 

POSITION 

PICTURE 

PICTURE 

Programme D i c t i o n a r y  F i l e  (RAARPROG) 

2 .39 T h i s  f i l e  c o n t a i n s  programme n a m e s  a n d  c o d e  n u m b e r s ,  a n d  i s  

m a i n t a i n e d  o n  d i s k e t t e .  

RAARPROG. DISKETTE RECORD LAYOUT 

RECORD LENGTH = 80 

FIELD DES CRI PTI  ON 

1. PROGRAMME CODE 

2. FILLER 

3.  PROGRAMME NAME 

POSITION 

1- 15 

1 6  

17-80  

P I  CTURE 

9 (  1 5 )  

X 

X ( 6 4 )  



e )  F i e l d s  of  Resea rch  D i c t i o n a r y  F i l e  (RAARFLDS) 

2.40 Th i s  f i l e  c o n t a i n s  t h e  names o f  f i e l d s  o f  r e s e a r c h  and t h e i r  code  

numbers. I t  i s  m a i n t a i n e d  o n  d i s k e t t e .  

RAARFLDS DISKETTE RE CORD LAY OUT 

RECORD LENGTH = 80  

FIELD DESCRIPTION 

1. FIELD CODE 

2. FILLER ' 

3 .  FIELD NAME 

POSITION PICTURE 

f )  Major  L a b o r a t o r y  Equ ipnen t  D i c t i o n a r y  F i l e  (RAAREQUP) 

2.41 Th i s  i s  t h e  m a j o r  l a b o r a t o r y  e q u i p n e n t  f i l e  and  i t  c o n t a i n s  

e q u i p n e n t  code numbers and d e s c r i p t i o n .  I t  i s  m a i n t a i n e d  on  

d i s k e t t e  and  m a g n e t i c  t a p e .  

RAAREQUP DISKETTE RECORD LAYOUT 

RECORD LENGTH = 80 

FIELD - DESCRIPTION 

1. EQUIPMENT CODE 

2. FILLER 

3 .  EQUIPMENT NAME 

RAAREQUP-DATA MAGNETIC TAPE RECORD LAYOUT 

BLOCK SIZE = 8000 

RECORD LENGTH = 80 

FIELD - DESCRIPTION 

1. EQUIPMENT CODE 

2. FILLER 

3 .  EQUIPMENT NAME 

POSITION 

POSITION PICTURE 



CHAPTER I11 

PROGRAM SPECIFICATIONS 

3 . 1  There  a r e  abou t  1 8  Cobol programs which make up t h e  sys tem;  

each  p roduc ing  v a r i o u s  t a b l e s  a s  r e q u i r e d .  These programs 

a r e  a p p r o p r i a t e l y  numbered and d e s c r i b e d  i n  t h e  Eollowing pages:- 

GENERAL PROGRAMS 

T h i s  s e c t i o n  d e a l s  w i t h  g e n e r a l  programs which a r e  r e q u i r e d  by t h e  

sys tem f o r  t h e  c r e a t i o n  and l i s t i n g  of  t h e  d i c t i o n a r y  and t h e  main d a t  

f i l e s .  A l l  i n p u t  d a t a  i s  keyed on f l o p p y  d i s k e t t e s  w i t h  r e c o r d  

l e n g t h s  of e i t h e r  80 o r  128 c h a r a c t e r s .  I f  t h e  k e y i n g  l e n g t h  i s  80 

c h a r a c t e r s  t h e  f i l e  i s  loaded i n t o  t h e  sys tem a s  a  Card f i l e ,  b u t  

i f  t h e  l e n g t h  i s  128 t h e n  i t  i s  loaded  a s  a  d i s k  o r  t a p e  f i l e .  

PROGRAM RAARP80 

Program D e s c r i p t i o n  

T h i s  i s  t h e  program t h a t  r e a d s  t h e  main d a t a  f i l e  keyed on d i s k e t t e s  

and t r a n s f e r s  t h e  i n f o r m a t i o n  t o  magne t i c  t a p e .  The program a l s o  

pe r fo rms  l i m i t e d  v a l i d i t y  checks  on t h e  fo l lowing : -  

Record t y p e  f i e l d  - r a n g e  01 - 13  

I n s t i t u t i o n  f i e l d  - numeric 

S u b j e c t  f i e l d  - numeric 

I f  e r r o r s  a r e  d e t e c t e d  a  p r i n t o u t  i s  produced and t h e  r e c o r d  excluded 

from t h e  o u t p u t  f i l e .  

I n p u t  - Main Data  f i l e  keyed on D i s k e t t e s ,  of r e c o r d  l e n g t h  128,  and 

r e a d  as a  d i s k  f i l e  l a b e l l e d  RAARINPT. 

( s e e  2 .5  th rough  2 .20)  

Output  - 1 )  Magnet ic  t a p e  c o n t a i n i n g  t h e  a c c e p t e d  d a t a .  Record l e n g t h  

140,  Block s i z e  50  Records p e r  b l o c k  l a b e l l e d  RAARDATA. 

( s e e  2.21 through 2 .34)  



(2 )  P r i n t o u t :  LIST80 e n t i t l e d  'ERROR LIST' ( s e e  Appendices I1 
and 111) 

Program Procedure  

The program r e a d s  t h e  i n p u t  d i s k e t t e s  a s  a  d i s k  f i l e  and performs 

v a l i d a t i o n s  on r e c o r d  t y p e  f i e l d ,  i n s t i t u t i o n  code f i e l d  and s u b j e c t  

code f i e l d .  I f  e r r o r s  a r e  d e t e c t e d  i n  any one of  t h o s e  f i e l d s  t h e  

r e c o r d  i s  r e j e c t e d  and a  d i s p l a y  p r i n t o u t  i s  made a l o n g  w i t h  a p p r o p r i a t e  

message s i g n i f y i n g  the  e r r o r  which caused t h e  r e j e c t i o n .  Otherwise  

t h e  program proceeds  a s  f o l l o w s :  

I f  t h e  r e c o r d  t y p e s  a r e  l e s s  than  06 o r  e q u a l  t o  13, t h e y  a r e  w r i t t e n  

t o  t h e  o u t p u t  magnet ic  t a p e  wi thou t  any f u r t h e r  p r o c e s s i n g  and t h e  

program goes  on t o  read  t h e  n e x t  i n p u t  r e c o r d .  I f  r ecord  type  i s  

equa l  t o  06 t h e  program number and t h e  p r o j e c t  number a r e  s t o r e d  f o r  

subsequent d u p l i c a t i o n  i n t o  r e c o r d  t y p e s  07 through 12 of t h e  same 

Form B b o o k l e t .  The program a l s o  upda tes  t h e  b a t c h  number by 

i n c r e a s i n g  i t  by one. T h i s  b a t c h  number i s  a l s o  w r i t t e n  i n t o  record  

t y p e  06 b e f o r e  w r i t i n g  t h e  l a t t e r  away on t o  t h e  o u t p u t  magnet ic  t a p e .  

A f t e r  t h i s  t h e  program r e a d s  t h e  n e x t  r e c o r d  from t h e  i n p u t  f i l e .  I f  

r e c o r d  t y p e s  r e a d  a r e  e q u a l  t o  07 th rough  12 t h e n  t h e  program d u p l i c a t e s  

i n t o  t h e s e  r e c o r d s  t h e  f o l l o w i n g  f i e l d s : -  

- Program Number which was p r e v i o u s l y  s t o r e d  from r e c o r d  t y p e  06 

of t h e  same bookle t .  

- P r o j e c t  number which w a s  a l s o  s t o r e d  from r e c o r d  type  06 of t h e  

same bookle t .  

- Batch number which was s e t  t o  z e r o  a t  t h e  s t a r t  of t h e  r u n ,  and i s  

subsequen t ly  i n c r e a s e d  by one each  t i m e  r e c o r d  t y p e  06 i s  encoun- 

t e r e d .  

A f t e r  adding t h e s e  f i e l d s  o n t o  t h e  a p p r o p r i a t e  r e c o r d  t h e  l a t t e r  i s  

t h e n  w r i t t e n  o n t o  t h e  o u t p u t  t a p e  and t h e  program r e a d s  t h e  n e x t  r e -  

cord from t h e  i n p u t  f i l e .  T h i s  c o n t i n u e s  u n t i l  a l l  t h e  r e c o r d s  have 

been p rocessed  i n  accordance w i t h  t h e  program whose f l o w  c h a r t  and 

l i s t i n g  fo l low.  



( c )  PROGRAM FLOWCHART - RAAW80 



DISPLAY 
ERROR 
MESSAGE 

C 

RECORD 
TO OUTPUT 



(d PROGRAM L I S T I N G  - RAARP80 

= is J38 J V M = R A A R P B O T C L A S S = A T U S E R = O P S O ~ O D O  
/ /  J J L  R A A q P B O  D I S K E T T E S  TO TAPE 
/ /  L 1 8 3 E F  C L r T J = U S i t C L Z  
/ /  OPTIOV L A T A L  

P i A S E  R A A R P B O T ~  
/ /  E X E C  F C ~ ~ ~ L T S I Z E = S ~ <  

C 3 L  N ~ S E Q I C L I S T T S X R E F T F L O W = ~ O ~ S T A T E  
1 2 E V T I F I C A T I O Y  3 I V I S I D N w  
P Z O S R I M - I D .  R A A k P B O w  
A U T i O 3 r  C K t r  AWKr A M Y t  NKqw 
E V V I R J N Y E N T  D I V I S I O N .  
C O N F I C U R A T I 3 N  S E C T I O N -  
S3U3CE-LOMPUTERw I B H - 3 7 3 0  
0 3 J E C T - L O M P J T E R .  I B M - 3 7 0 0  
I Y P  J T - O U T P U T  SECT ION. 
F I L E - L O V T R O L .  

S E L E C T  D I S K E T T E F L  A S S I G N  T 3  S Y S 0 0 1 - 3 A - 3 5 4 0 - 3 -  
S E L E C T  T A P E F I L E  A S S I G N  TO S Y S 0 0 2 - J T - 3 4 2 0 - S O  

D A T A  3 I V I S I 3 N o  
F I L E  S E t T I O V o  
F 3  D I S K E T T E F L  R E C O R J I V G  MDDE I S  F  

B L O C K  C O N T A I N S  1 RECORDS 
L A B E L  R E C 3 R 2 S  ARE S T A V D A R D  
D A T A  RECORD I S  D I S K E T T E R E C .  

..- 
*. V A L J E  O F  I D  I S  ' R A A d I N P T ' r  

01  D I S K E T T E R E C .  
0 2  FILLER PIC x ( 1 z a ) .  

.A 

F 3  T A P E F I L E  R E C O R 3 I Y G  MODE I S  F  
B L O L K  C 3 N T A I N S  7 0 3 0  C d A R A C T E R S  
L A B E L  REC3R.lS ARE S T A V D A R D  
D A T A  RECORD I S  TAPEREL.  

f; V A L U E  OF I D  I S  'RAARDATA ' .  
01  TAPEREC.  

0 2  F I L L E R  P I C  X ( l 4 3 1 0  
L- .- 

W3RtCI VG-STORASE S E C T I O N -  
7 7  B A T C H - C T  P I C  999 V A L U E  Ow 
7 7  S d 1  P I C 9  V A L U E O .  

... 5- 

01 WID-NO. 
0 2  I N S T - C 3 D E  P I C  X ( 0 3 )  
0 2  S U R V - Y E A 3  P I C  XXo  
0 2  WREC-TYPE P I C  9 9 0  

C .- 
01 d 3 R K R E C o  

0 2  3 I N S T - C O D E  P I C  XXX. 
0 2  RSURV-YEAR P I :  X X o  
0 2  F I L L E R  P I C  X o  
0 2  4 E C - T Y P E - 1  P I C  XXo  
0 2  R H E C - T Y P E  REDEF  I V E S  R E C - T Y P E - 1  P I C  9 9 0  
0 2  H R E F - F  L D - 1  

0 3  R X E F - Y O - 1  P I C  XXX. 
3 3  R C A T - 1  P I C  XI 
3 3  R S U B J - 1  P I C  XXX. 
3 3  R F F D R - 1  P I C  X X o  
3 3  R Y E A R - 1  P I C  X X o  
3 3  R S E R I I L - 1  P I C  X ( D 4 b o  
3 3  R 2 E F - V O - 2  X I 0 3 1 0  
0 3  R Z A T - 2  P I C  Xw 
3 3  R S U B J - 2  P I C  X X X o  
0 3  R F F 3 R - 2  P I C  X X -  
33 R Y F A R - 2  P I C  X X w  
3 3  R S E R I A L - 2  P I C  X ( O 4 ) o  

0 2  F I L L E R  P I C  X ( 9 0 ) w  



01 WDRKREC-11  R E D E F I N E S  YORKREC. 
0 2  F I L L E R  P I C  X ( 0 8 ) .  
0 2  AMT-FLD. 
0 3  RPERS-LOCAL P I C  X ( 0 5 ) -  
0 3  3 P E R S - L C L  R E D E F I N E S  RPERS-LOCAL P I C  9 ( 0 5 ) .  
0 3  R P E R S - A 1 3  P I C  X ( 0 5 ) -  
0 3  RPERS-AD R E D E F I N E S  R P E R S - A I D  P I C  9 ( 0 5 )  
0 3  a o ~ ~ a - L O Z A L  PIC ~ ( 0 5 ) .  
0 3  ROPER-LCL R E D E F I N E S  ROPER-LOCAL P I C  9 ( 0 5 ) 0  
0 3  ROPER-A13  P I C  X ( 0 5 ) -  
0 3  3OPER-AD R E D E F I N E S  R O P E R - A I D  P I C  9 ( 0 5 ) 0  
0 2  F I L L E R  P I C  X i 1 0 0 ) m  

8 
01 OJTREC-rJo 

0 2  I N S T - C J D E - d  P I C  XXX. 
0 2  SURV-YR-d P I C  XX. 
0 2  F I L L E R  P I C  X e  
0 2 .  3EC-TYPE-W P I C  99- 
0 2  REF-FLD-20  

03 R E F - N J - 1 - d  P I C  XXX. 
3 3  CAT-1-W P I C  Xo 
0 3  SUBJ-1-rJ P1.C XXX. 
3 3  F F D 3 - 1 - k l  P I C  X X *  
3 3  YEA%-1-rJ P I C  XX. 
0 3  SERIAL-1 -LJ  P I C  X ( 0 4 ) r  
03 R E F - N 3 - 2 - J  P I C  XXX. 
3 3  C A T - 2 - W  P I C  Xm 
3 3  SUBJ-2 -U P I C  X X X *  
3 3  FFDR-2-W P I C  XX. 
3 3  YEAR-2-d  P I C  XX*  
03 S E R I A L - 2 - W  P I C  X I  04). 

0 2  F I L L E R  P I C  X ( 6 2 ) -  
0 2  R E F - F L 3 - S - d  P I C  X ( 3 O ) r  
0 2  i3ATCd-YO-W P I C  9990 
0 2  F I L L E R  P I C  X ( 0 7 ) o  * 

01 O J T R E C - 1 1  R E D E F I N E S  OLJTREC-Uo 
0 2  F I L L E R  P I C  X ( 0 8 ) m  
0 2  P E R S - L J C A L - 0  P I C  9 ( 0 7 ) *  
0 2  P E K S - A I D - 0  P I C  9 ( 0 7 ) 0  
0 2  3 P E R - L 3 C A L - O  P I C  9 ( 0 7 ) 0  
0 2  3 P E R - A I D - 0  P I C  9 ( 0 7 ) 0  
0 2  F I L L E R  P I C  X I  l o + ) .  

>. 5. a 

01 STORE-REC. 
0 2  S I N S T - C O D E  P I C  X X X *  
0 2  SSdRV-YEaR P I C  XX. 
0 2  F I L L E R  P I C  XI 
0 2  SR.EC-TYPE P I C  990 
0 2  S R E F - F L D  P I C  X ( 3 0 ) .  
0 2  F I L L E R  P I C  X 1 9 0 ) r  



a. w 

P3OCEDURE D I V I S I O Y m  
P - S T A 3 T o  

OPEN I N P U T  D I S K E T T E F L  
DUTPUT T A P E F I L E o  

H 3 V E  SPACES T O  OUTREC-Wo 
P-READ0 

READ D I S K E T T E F L  I N T O  YORKREC AT END G 3  10 P-EYD. 
I F  I I N S T - L O D E  NOT N U M E R I C  D I S P L A Y  * E R R  I N  I D *  WCIR<REC 

SO 13 P-READm 
I F  SW1 = 1 SO TO P-COHPAREo 
M J V E  1 TO S d l o  

P - S T O R E - I  Do 
MCIVE R I Y S T - L O D E  TO IAST-CODE0  
H 3 V E  RSJRV-YEAR TO SURV-YEAR. 
H I V E  RREC-TYPE TO WREC-TYPE* 

fr M3VE WORKIEL TO STORE-RECo 
t 

P-CJHPARE. 
I F  i I INST-CODE NOT = INST-CODE G 3  TO P - S T O R E - I D o  
I F  REC-TYPE-1  N 3 T  NUMERIC D I S P L A Y  WCIRKREC GO TO P-READ*  
I F  RREC-TYPE = 11 GO T O  P-CHECK-110 
I F  RREC-TYPE > 5 GO T D  P-CHECK-130 

3 

?-HOVE. 
M3VE  JORKi IEL  TO OUTREC-Ha 
W I I T E  TAPEREC FROM DUTREC-Wo 
HOVE SPACES TO OUTREC-Wo 
G 3  TO P-READ0 

t 
P - C ~ E C K - ~ ~ O  

I F  R INST-CODE = S INST-CODE 
VEKT SENTENCE E L S E  
D I S P L A Y  *ERR I N  I D *  HDRKREC 
SO TO P-READ0 

M3VE R I N S T - C D D E  1 3  INST-CODE-Wm 
H 9 V E  RSURV-Y EAR 1 3  SURV-YR-Wo 
M J V E  RREC-TYPE T D  REC-TYPE-do  
E K A Y I N E  A Y T - F L D  R E P L A L I N G  A L L  SPACES BY ZEROS* 
I F  (RIUST-:ODE = * 0 4 0 a  1 AND (ROPER-LOCAL = * 9 9 9 9 9 *  1 

YOJE 1 2 5 0 0 0  TO OPER-LOCAL-0 
E L S E  MOVE R 3 P E R - L C L  T O  DPER-LOCAL-00  
M3VE  RPERS-LCL TO PERS-LOCAL-Do 
MDVE RPERS-AD T O  PERS-A ID - i l 0  
M3VE ROPER-4D TO OPER-AID-Do 
M3VE BATCd-ZT TO BATCH-NO-Wo 
M3VE SREF-F  LO TO REF-FLD-G-do 
W ? I T E  TAPEREC FROM 3UTREC-Wo 
HDVE SPACES TO DUTREC-Wo 
G 3  TO P -REA3o  



%- 

P - C 4 E L K - 1 3 0  
I F  RREC-TYPE = 1 3  G 3  TO P - M 3 V E o  
I F  R R E C - T Y P E  = b N E X T  SENTENCE 

E L S E  GD TO P - G E N E R A T E *  
I F  R S U B J - 1  N O T  N U M E R I C  D I - S P L A Y  'ERR I N  S U B J '  W3RKREC 

;O T O  P-READ* 
M 3 V E  MORKREL TO STORE-REC OJTREC-UO 
M J V E  R E F - F L J - 2  TO R E F - F L D - G - W o  
ADD 1 T 3  B A T C H - C T o  
MOVE B A T C H - L T  T O  BATCH-NO-WI 
W R I T E  TAPEREC FROM DUTREC-WI 
M 3 V E  SPACES T D  DUTREC-WI 
G 3  TO P - R E A J o  

a. %- 

P - G E N E R A T E *  
I F  R I N S T - C O D E  = S I N S T - C O D E  

VEXT S E N T E V C E  E L S E  
D I S P L A Y  'ERR I N  I D '  WORKREC 
SO T O  P-READ* 

M 3 V E  A O Z K Z E L  TO OUTREC-do  
M J V E  S R E F - F L D  T O  REF-FLD-S-Me 
M 3 V E  BATCH-LT  T O  BATCH-NO-We 
W3TTE TAPEREC FROM JUTREC-We 
M 3 V E  SPACES T O  OUTREC-We 
G D  TO P - R E A 3 o  

... .- 
P - C  d A V G E - I D -  

2. .- I F  WREC-TYPE = 6 N E X T  SENTENCE 
s E L S E  GO TO P-STORE- ID ,  ... 
%- A 3 D  1 T 3  BATCH-CTI 

GO TO P-STORE-ID,  
:: 

P-E VD I 

C L O S E  D I  S K E T T E F L  T A P E F I L E *  
STOP RUV, 

/ *  
// L e L r y P  T A P E  
/ /  EXEC L N ( E 3 T  
/ + 
/ a  
'* Sf E 3 J  



(ii) PROGRAM W R P 8  1 

Progran? Description 

3.6 This program produces a listing of the main data file sorted by 

institution batch number and record type. Form 'B' records are grouped 

together by booklet through the use of batch numbers which are generate 

by WRP80. 

Input: 1) Main data file on magnetic tape sorted by Institution, 

Batch number, and Record type labelled RAARDATA-STa1 

(see 2.21 through 2.34) 

2) Institution dictionary file on diskette loaded to the 

program as a card file labelled RAARINST 

(see 2.36) 

Records selected - All record types 01 through 13. 

Output - Printout: LIST 81 entitled DATA FILE LISTING 

(see Appendices I1 and 111) 

Program Procedure - 

The program first loads the institution table in working storage area 

using data read from the input institution dictionary file - RAARINST. 
The modifier used is also sored in the same table for subsequent retri- 

eval of institution name. After loading the table, the program procee 

to read the main data file - RAARDATA-STa1. 

The printout is designed to display records as they appear on source 

128 character diskettes. The batch numbers generated for 

records of every Form B are also displayed. 

The institution name and code are printed in the heading and each 

institution starts on a new page. The relevant program flow chart 

and listing follow. 



( C  > PROGRAM FLOWCHART - RAARP81 

START C 
F I L E S  rl 

NO 

SET 
SWITCH 

STORE 
INSTITUTION 
CODE 

* .. 

READ 
IN ST ITUT ION 
F I L E  

A 

NO - 

READ 
DATA 
F I L E  

I 

LOAD 
I N  ST ITUT ION 

TABLE 

I 



WRITE 
PRINT 
RECORD 

I 

MOVE 0 
TO LCT 

NO 

YES 
WRITE 
HEADINGS 

\I/ 

w 

MOVE 5 @  
TO LCT 

i 

SUBTRACT 
1 FROM 

L CT 



( d )  PROGRAM LISTING - RAARP81 

* f E  J D B  J N M = R A A R P B ~ I C L A S S = A I U S E R = O P S O ~ O ~ O  
/ /  J 3 8  R A A R P B l  
/ /  L I B D E F  C L I T ~ = U S X C L ~  
/ /  O P T I O V  C A T A L  

P d A S E  RAARPBLI *  
/ /  E X E C  F C 3 8 3 L v S I Z E = 6 4 <  

C B L  N ~ S E Q I C L I S T I S X R E F I F L O ~ = ~ O I S T A T E  
I J E V T I F I C A T I O N  D I V I S I O N o  
P q O S R A M - I D -  X A A R P B l o  
A J T I O q o  CKCI AktCr  AH<*  NKMo 
E V V I R 3 N H E N T  D I V I S I O N o  
C 3 N F I G U R A T I D N  S E C T I D N o  
S J U q C E - C O M P U T E R o  I B M - 3 7 0 .  
O B J E C  T -COMPJTERo I B M - 3 7 0 0  
S P E C I A L - N A M E S -  C O l  I S  V E H P A G E  

S Y S I P T  I S  C R E A D E R o  
I N P J T - O U T P U T  S E C T I O N I  
F I L E - C O V T R O L .  

S E L E C T  D A T A F I L E  A S S I G N  TO S Y S O O l - U T - 3 4 2 0 - S o  
S E L E C T  I N S T - F I L E  A S S I G N  T O  S Y S 0 2 5 - J R - 2 5 0 1 - S o  
S E L E C T  P R I N T - F L  A S S 1  GN T O  S Y S O 2 7 - J R - 1 4 0 3 - S o  

D A T A  9 I V I S I 3 N o  
F I L E  S E C T I O V o  
F D  D A T A F I L E  R E C O R D I N G  MODE I S  F 

B L O L K  C O V T A I N S  7000 C H A R A C T E R S  
L A B E L  R E C O 3 D S  ARE S T A N D A R D  
O A T A  RECO3D I S  I N R E C .  ,. .- V A L U E  OF I D  I S  'RAARDATA ' .  

0 1  I N R E C I  
0 2  F I L L E R  P I C  X ( 1 4 0 ) o  

F 3  I V S T - F I L E  R E C O R D I N G  MODE I S  F  
L A B E L  R E C O 3 D S  A R E  3 M I T T E D  
O A T A  R E C O 3 D S  I S  INST-REC.  ... .- V A L 3 E  OF I D  I S ' R A A R I N S T ' .  

0 1  I V S T - R E C .  
0 2  I N S T - C 3 D E  P I C  9 ( 0 3 ) o  
0 2  F I L L E R  P I C  XI 
0 2  I N S T - N A M E  P I C  X ( 6 3 ) o  
0 2  F I L L E R  P I C  X ( 1 3 ) o  

* -a- 

F 3  P R I Y T - F L  R E C O R D I N G  MODE I S  F  
L A 0 E L  X E Z O q D S  ARE J M I T T E D  
D A T A  R E L O 3 D S  I S  LP-REC.  

01 LP-REC. 
I 

0 2  F I L L E R  P I C  X ( 1 3 3 ) .  
W O R & I Y G - S T O R A S E  S E C T I D N O  
7 7  S r l l  P I :  9 V A L U E  30 
7 7  L Z T  P I C  999 V A L U E  01 
7 7  P A G E C T  P I C  999 V A L J E  00 
7 7  C T R l  P I E  999 V A L U E  01 
7 7  C T R Z  P I G  999 V A L U E  01 

4. -e 



I YST-CODE-s. 
0 2  ID-GLIDE-S P I C  X ( 0 3 ) o  
0 2  ID-NO-S 4 E D E F I N E S  ID-CODE-S P I C  9 9 9 0  
I YST-TABLE-  
0 2  T I Y S T - L O D E  P I C  X I 0 3 1  3 C t U R S  1 5 0 0  
0 2  T INST-VM P I C  X I 6 3 1  OCCURS 1 5 0 0  
0 2  TMODE P I C  X ( 0 3 )  OCCURS 9990 
F I L L E R *  
0 2  W I T E H  P I C  X ( 0 3 ) o  
0 2  W I T E M l  * € D E F I N E S  H I T E M  P I C  9 9 9 0  
0 2  WBATCdNJ P I C  X ( O 3 ) o  
WJRKRECo 
0 2  WDRKREC-A* 

0 3  R I N S T - C O D E  P I C  X ( 0 3 ) o  
0 3  F I L L E R  P I C  X ( 0 3 ) -  
0 3  R q E t - T Y P E  P I C  X ( O 2 J o  
0 3  F I L L E R  P I C  X ( 9 2 ) o  

0 2  F I L L E R  P I C  X ( 3 0 ) m  
0 2  BATCH-N3 P I C  X ( O 3 ) r  
0 2  F I L L E 4  P I C  X ( 0 7 ) o  

H E A D 1 0  
0 2  F I L L E R  P I C  X ( O 3 )  V A L J E  SPACES*  
0 2  H l D A T E  P I C  X ( 0 8 ) o  
0 2  F I L L E R  P I C  X ( 1 4 )  VALUE SPACES*  
0 2  F I L L E R  P I C  X ( 5 5 )  VALUE 

* N A T I O N A L  C O d Y C I L  F O R  S C I E V L E ' o  
0 2  F I L L E X  P I C  X ( 3 0 )  VALUE 

* A Y D  T E C H N O L O G Y * -  
0 2  F I L L E 3  P I C  X (  11) V A L J E  SPACES*  
0 2  F I L L E ?  P I C  X t O 5 )  VALUE * P A G E : ' *  
0 2  H l P A G E  P I C  2 2 9 0  
0 2  F I L L E ?  P I C  X I 0 4 1  VALUE SPACES*  

H E A D 2 0  
0 2  F I L L E 2  P I C  X ( 4 5 )  VALUE SPACES*  
0 2  F I L L E X  P I C  X ( 4 5 J  VALUE 

*RESOURCE A L L O C A T I D N  I N  A G R I C U L T U R A L  RESEACH ' r 
0 2  F I L L E R  P I C  X ( 4 3 )  VALUE SPACES*  

H E A D 3 0  
0 2  F I L L E ?  P I C  X ( O 3 )  VALUE SPACES*  
0 2  F I L L E P  P I C  X ( 0 5 )  VALUE * L I S T  ' r  

0 2  H3REPDRT P I C  XX VALUE * 8 1 e 0  
0 2  F I L L E R  P I C  X ( 3 5 )  VALUE SPACES-  
0 2  F I L L E P  P I C  X ( 5 O )  VALUE 

* D A T A  F I L E  L I S T I Y G  '0 
0 2  F I L L E R  P I C  X ( 1 0 )  VALUE * ( S 3 R T E D )  ' 0  

0 2  H3YEAR P I C  X ( 0 7 )  VALUE SPACES*  
0 2  F I L L E R  P I C  X I 2 1 1  VALUE SPACES-  

HEAD4m 
0 2  F I L L E R  P I C  X ( 4 5 )  VALUE SPACES*  
0 2  F I L L E . 2  P I C  X ( 6 7 )  VALUE A L L  ' - * r  

0 2  F I L L E 4  P I C  X ( 2 1 )  VALUE SPACES-  

HEADS*  
0 2  F I L L E Z  P I C  X ( 4 5 )  VALUE SPACES*  
0 2  H5HEAD P I C  X ( 4 6 ) o  
0 2  F I L L € ?  P I C  X I 4 2 1  VALUE SPACES*  



.- 
01 HEAD6-  

0 2  F I L L E R  P I C  X ( 2 5 )  VALUE SPACES- 
0 2  F I L L E ~  P I C  X ( Z 6 )  VALUE 

' I N S T I T U T I D N  CDDE 6 NAME :-'a 

0 2  F I L L E 2  P I C  X ( 0 2 1  VALUE SPACES- 
0 2  H6IUST-CODE P I G  XXX- 
0 2  F I L L E P  P I C  XX VALUE SPACES- 
0 2  H6 IYST-YM P I C  X ( 6 3 1 0  
0 2  F I L L E X  P I C  X ( 1 2 1  VALUE SPACES- ... 

01 L I N E L -  
02 F I L L E X  P I C  X ( 1 1 J o  
0 2  L l - D A T A  P I C  X (  1 0 0 1 -  
0 2  F I L L E R  P I C  X ( Z Z J 0  

D 
.C 

0 2  L L I U A Y E  P I C  X ( 4 O J -  
*- 

PXOCEDURE O I V I S I O N -  
P-STAaTm 

OPEN I N P U T  3 A T A F I L E  
I N S T - F I L E  

OUTPUT P R I N T - F L o  
M3VE CU2RENT-DATE TO H l D A T E o  
MJVE SPACES TO L I Y E L -  
H3VE 1 TO CT2Zw 

P-READ-1- 
READ I U S T - F I L E  AT END G3 1 3  P-CLOSE-1- 
I F  CTRZ > 150 GiJ TO P - T A B L E - F J L L o  
MOVE INST-:ODE TO TINST-CODE I C T R Z )  
MJVE IYST-YAM€ TO T INST-NY ( C T R Z l o  
MJVE CTRZ 1 3  TM3DE ( I NST-CODE 
ADD 1 TO CTRZ- 
G i l  TD P-READ-10 

3 

P-TABLE-FULL-  
D I S P L A Y  ' I N S T I T U T I O N  TABLE FULL' .  
D I S P L A Y  'RUN ABANPONED'o 
STOP R J N -  

P-CLOSE-1. 
CLOSE I N S T - F I L E -  

* .- 

P-REA3-20 
READ D A T A F I L E  I N T O  WORKREl AT EYD GO TO P-CL3SE-2- 

P-R1-  
I F  SH1  = 1 G3 TO P-C3MPARE- 
M3VE 1 T J  SWlo 

P-STO2E-R3o 
H J V E  & I  \ST-CODE TO ID-CJDE-SW 
MJVE BATCH-NO TO ABATtHUOo 
M3VE D TO L C T e  

P-COMPARE- 
I F  R I N S T - C J D E  N J T  = I D - C 3 0 E - S  GO 1 3  P-ST3RE-R3- 
PERFORM P-HEAD THRU P-HEAD-EXIT-  

... .- 

P -PPIVT .  



M 3 V E  UDRKREC-A TO L L - D A T A *  
I F  BATCd-YO VOT = WBATCHN3 

MOVE S P A C E S  TO L P - R E C  
d R I T E  L P - R E C  A F T E R  2  
MOVE B A T C H - N 3  10 W B A T C A N 3 r  

W 3 I T E  L P - R E C  F R D N  L I N E 1  A F T E R  2. 
S J B T R A C T  2 FROM L C T e  
M 3 V E  S P A L E S  T O  L I N E l e  

P - P R I  Y T - E X I T *  
G 3  TO P - R E A 3 - 2 1  

P - H E A 3 e  
I F  L C T  > 0 SO T O  P - H E A D - E X I T *  
A I D  1 T O  P A G E C T *  
M 3 V E  P A S E C T  TO H l P A G E e  
W 3 I T E  L P - R E C  FROM H E A D 1  A F T E 3  NEWPAGE* 
A R I T E  L P - R E C  FROM H E A D 2  A F T E P  l r  

W 3 I T E  L P - R E C  FROM H E A D 3  A F T E R  2. 
W Z I T E  L P - R E C  FZOW H E A D 4  A F T E R  L e  
M 3 V E  1 3 - ' 4 0 - 5  TO 1 6 I N S T - C 3 0 E e  
I F  TMODE ( I D - N O - S )  = S P A C E S  
M 3 V E  S P A C E S  1 3  H 6 1 N S T - N M  GO 1 3  P - d D r  
M 3 V E  T Y 0 3 E  ( I D - N O - S )  T O  C T R Z *  
M 3 V E  T I V S T - V M  ( C T R 2 )  T D  H S I N S T - V M e  

P - H 3 m  
W R I T E  LP-REC FROM H E A D 6  A F T E R  2. 
M 3 V E  4 4  T O  L C T e  

P - h E A J - E X I T *  
E X I T *  

8. -.- 
P - C L O S E - 2 .  

C L O S E  D A T A F I L E  
P R I V T - F L *  

S T O P  R U V *  
/ *  . 
/ /  L a L r y P  T A P E  
/ /  E X E C  L V K E D T  
/ a  
:: f f  E 3 J  



( i i i )  PROGRAM RAARP82 

( a  > Program Descr ip t ion  

3 .9  This  program v a l i d a t e s  t he  raw inpu t  d a t a  f i l e  c r ea t ed  by RAARP80 t o  

produce the i n i t i a l  v a l i d a t i o n  e r r o r  l i s t  and a c l ean  master f i l e  which 

w i l l  be subsequent ly  updated by RAARP84 program. 

INPUT - (1) RAARDATA on a magnetic t ape  ( see  2.21 through 2.34) 

(2) WRPROJ-DATA on magnetic t ape  ( see  2.38) 

(3) RAARPROG-DATA on d i s k e t t e  ( see  2.39) 

OUTPUT - (1) W R D A T A  on magnetic t ape  ( s ee  2.21 through 2.34) 

(2) P r i n t o u t  LIST 82 e n t i t l e d  'VALIDATION ERROR LIST (RAW 

DATA'). See Appendices 11, 111. 

(b Program Procedure 

3.11 The program f i r s t  opens both t h e  i npu t  and output  f i l e s ,  then  i t  reads  

t h e  d i c thna ry  f i l e s ,  RAARPROJ-DATA & RAARPROG-DATA, c r e a t i n g  r e s p e c t i v e  

t a b l e s  i n  t h e  working s to rage  s e c t i o n .  A t  t h e  end of loading both  t h e  

p r o j e c t  and programme t a b l e s ,  t h e  program then  r eads  t h e  i npu t  master  

f i l e ,  RAARDATA, v a l i d a t i n g  t h e  r e s p e c t i v e  key f i e l d s  i n  each record 

type. The common key f i e l d s  i n  a l l  t h e  record  types ,  a r e  f i r s t  checked 

f o r  v a l i d i t y ;  t h e  i n s t i t u t i o n  code and t h e  record,  type a r e  t o  be 

w i th in  t h e  acceptab le  range of v a l i d  codes,  whereas t h e  survey year  i s  

checked f o r  numeric. I n  each ca se ,  an a p p r o p r i a t e  e r r o r  message i s  out-  

pu t  t o  t h e  l i n e  p r i n t e r .  For each r eco rd  type ,  more than one e r r o r  

message can be h igh  l i g h t e d .  

3.12 I f  record  type  is equal  t o  01, t h e  d i r e c t o r ' s  name i s  checked i f  i t  i s  

spaces; Also t h e  qua lZ ica t ion  codes should be  w i th in  t h e  accepted range. 

3.13 I f  r eco rd  type  equa l s  02, t h e  numerical d a t a  f i e l d s  a r e  f i r s t  l e f t  f i l l e d  

wi th  zeroes ,  then checked f o r  numeric. I f  any one of  them i s  no t  



numeric then an appropr i a t e  e r r o r  message i s  prepared and displayed 

on t h e  l i n e  p r i n t e r .  

3.14 I f  record type equa l s  03, t he  i tem code must be e i t h e r  1 o r  2 ,  otherwise 

an e r r o r  message i s  p r in t ed .  The expendi ture  amount f i e l d s  a r e  f i r s t  

examined r ep lac ing  t h e  leading  spaces by zeroes ,  then checked i f  a l l  

a r e  numeric. 

3.15 I f  record type i s  equal  t o  04, t h e  i tem code i s  a s c e r t a i n  t o  be wi th in  

the  range of t h e  given item codes. For record type 05, t he  Budget 

year  and the  amount f i e l d s  a r e  s i m i l a r l y  checked f o r  numeric. 

3.16 I f  record  type equa l s  t o  06, t he  programme number and the  p r o j e c t  

number a r e  checked a g a i n s t  t h e  r e s p e c t i v e  t a b l e s .  I f  e i t h e r  t h e  

programme o r  t he  p r o j e c t  number a r e  i n v a l i d ,  then a l l  t h e  record 

types  06 through 12, of t he  same ba tch  a r e  r e j e c t e d  from the  master 

f i l e .  

3.17 Record type 07 and 08 a r e  simply copied t o  t h e  output  f i l e  without any 

f u r t h e r  v a l i d a t i o n ,  provided of course t h e  main keys a r e  v a l i d .  I f  

record type equals  t o  09, t h e  i tem code must be wi th in  t h e  range of 

1 through 9. The n a t i o n a l i t y  and t h e  q u a l i f i c a t i o n  codes should 

a l s o  be wi th in  t h e  acceptab le  given range. Fu r the r ,  t h e  percentage 

i s  checked f o r  numeric, a f t e r  examining and f i l l i n g  t h e  leading  spaces 

by zeroes.  

3.18 I f  record type equa l s  10, 11 o r  12, t h e  numerical d a t a  f i e l d s  - t he  

number of s t a f f ,  ope ra t ing  & personnel  c o s t s ,  and c a p i t a l  c o s t s  

r e s p e c t i v e l y  a r e  examined, r ep l ac ing  t h e  leading  spaces by zeroes .  

Then t h e  program checks i f  a l l  t h e  f i e l d s  a r e  numeric. 

3.19 I f  record type is 13,  t h e  record  is copied t o  output  f i l e ,  i f  and only 

i f  t he  main keys a r e  v a l i d .  



3 .20  I n  a l l  c a s e s ,  t h e  v a l i d  r e c o r d s  a r e  w r i t t e n  t o  t h e  o u t p u t  f i l e .  The 

r e c o r d s  i n  e r r o r  a r e  p r i n t e d  w i t h  a maximum of 25 p r i n t  l i n e s ,  double  

spaced,  p e r  page t o g e t h e r  w i t h  t h e  a p p r o p r i a t e  head ings .  The r e l e v a n t  

program f l o w c h a r t  and l i s t i n g  appear  i n  t h e  p r o c e e d i n g  pages .  



PROGRAM FLOWCHART - RAARP82 

START 

OPEN 
F I L E S  

& 

READ 
PROGRAMME 
F I L E  

1 

LOAD 
PROGRAMME 
TABLE 

7' 

I YES 

YES 

READ r I + 

FI-(Y) F I L E S  

PROJECT 
F I L E  LOAD 

PROJECT 
TABLE - 

4 

NO 

) YES 

V 
A 

READ 
DATA 
F I L E  

I 



VALIDATE 
MAIN KEYS f - i  

. 
NO PERFORM 7 

> PRINT 

YES ( -1 



YES 

REC-TYPE 
+YES@ 

r 

YES 1 COPY TO 
OUTPUT 
FILE 

A 



YES ' 

J, 

WRITE TO 
OUTPUT 
FILE 

t 

PERFORM 
PRINT 
ERROR 
MESSAGE 

NO > PREPARE 
ERROR 
MESSAGE 

NO 
I 



EXAMINE 
NUMERIC 
FIELDS 

NO > 
PREPARE 
ERROR 
ME S SAGE 

YES 

V 

WRITE TO 
OUTPUT 
FILE 

7 



NO' PERFORM 
P R I N T  
ERROR 

.-WSAGE 

I 

EXAMINE 
AMOUNT 
F I E L D S  

NO PREPARE ' ERROR 

MESSAGE - 
J 

WRITE TO 
OUTPUT 
F I L E  



EXAMINE 

PROVIDED 

NO 
PERFORM 
PRINT 
ERROR 
MESSAGE 

1 YES 

YES 

NO 
) 

WRITE TO 
OUTPUT 

F I L E  

PREPARE 
ERROR 
MESSAGE 



EXAMINE 
EXPENDITURE 
AMOUNTS 

NO PERFORM 
PRINT 
ERROR 

I YES 

NO 3 

dt 
WRITE TO 
OUTPUT 
FILE 

-hm&?$E 

PREPARE 
ERROR 
ME S SAGE 

J 

I 



-. 

YE WRITE TO 
OUTPUT 
F I L E  

? J 

JNO - 
STORE 
BATCH 

YES 

PREPARE 
ERROR 
MESSAGE r- l  

PERFORM 
PRINT 
ERROR 
MESSAGE I 

v 

PERFORM 
READ 
DATA F I L E  



I 

NO PERFORM 
PRINT 
ERROR 
MESSAGE 

I 

YES < I 

NO 

- 
NO PERFORM 

3 PRINT 
ERROR 
MESSAGE 

YES I 

PERFORM 
PRINT I 
ERROR 
MESSAGE 

r 
111 

PREPARE 
No ) ERROR 

MESSAGE 

WRITE /TO 
OUTPUT 

YES 
4 I 

A 



J. 

WRITE TO 
OUTPUT 

v 

EXAMINE 
NO. OF STAFF 
F I E L D S  

NO PREPARE 
ERROR 
MESSAGE 



EXAMINE 
COST 
F I E L D S  

PREPARE 
ERROR 
MESSAGE 

YES 

\1, 
I 

WRITE 
TO OUTPUT 
F I L E  



EXAMINE 
CAPITAL 
F I E L D S  

I 

1 YES 

\L 

WRITE 
TO OIITPUT 
F I L E  



PRINT 
ERROR 
RECORD 

SUBTRACT 
2 FROM 



(d )  PROGRAM LISTING - RAARP82 

f f J i l B  JYM=RAARPBZ v C L A S S = A v U S E R = O P S O 4 0 0 0  
/ /  J 3 B  RAASPBZ V A L I D A T I O N  PRJGRAY 
/ /  L I B D E F  C L T T ~ = U S R C L ~  
/ /  O P T I O V  C A T A L  

P I A S E  R A A R P B Z v *  
/ /  EXEC F C 3 8 3 L v S I z E = b 4 (  

C B L  N D S E Q v C L I S T v S X R E F v F L O W = 3 O v  S T A T E  
1 3 E Y T I F I C A T I O Y  D I V I S I O N -  
PROSRAM-ID. R A A X P 8 2 -  
AUTHOR- C U L T  4WKv 4MKv NKM- 
E N V I R 3 N M E N T  D I V I S I O N -  
C J N F I G U R A T I 3 N  S E C T I O N -  
SOURCE-COMPUTER- IBM-370 .  
OBJEC T-COMPUTER. I B M - 3 7 0 -  
S P E L I A L - N A M E S .  C01 I S  NEWPAGE S Y S I P T  I S  CPEADER. 
I YPUT-OUTPUT S E L T  I O N -  
F I L E - C O Y T R O L -  

S E L E C T  P R I N T - F L  A S S I G N  1 3  S Y S 0 2 7 - U R - 1 4 0 3 - S -  
S E L E C T  T A P E F I  L E  A S S I G N  TO S Y S 0 0 1 - J T - 3 4 2 0 - S -  
S E L E C T  T A P E J U T  A S S I G N  TO S Y S 0 0 2 - U T - 3 4 2 0 - S -  
S E L E C T  P R J J - F L  A S S I G N  TO S Y S 0 0 3 - U T - 3 4 2 0 - S 0  
S E L E C T  PRJG-F  I L E  A S S I G N  TO S Y S 0 2 5 - U R - 2 5 0 1 - S -  

D 4 T A  D I V I S I O N -  
F I L E  SECTIOYm 
F 3  P R I N T - F L  R E C O R D I N G  MODE I S  F  

L A B E L  R E C J R I S  ARE O M I T T E D  
D A T A  RECOSD I S  LP-REC. 

01 LP-PEL. 
0 2  F I L L E R  P I C  X ( 1 3 3 ) m  

A .. 
F 3  T A P E F I L E  R E C 3 R D I Y G  MODE I S  F 

BLOCK C O N T A I N S  7 0 0 0  CHARACTERS 
L A B E L  REC3RDS ARE STANDARD 
DATA RECOQD I S  T A P E R E L -  ,. -.. VALUE OF I D  I S  @RAARDATA'm 

01 TAPEREC. 
0 2  F I L L E R  P I C  X ( 1 4 0 I ~  

F D  P R O J - F L  RECORDING HODE I S  F  
BLOCK C 3 N T A I N S  8 0 0 0  CHARACTERS 
L A B E L  REC3ROS ARE STANDARD 

4. 

DATA RECORD I S  PROJ-RECm 
-.. VALUE OF I D  I S  @ R A A R P R O J - D A T A e -  
01 PROJ-REC- 

0 2  PROJ-VO-1 P I C  9 ( 1 5 ) m  
0 2  F I L L E R  P I C  XI 
0 2  PROJ-VAME-1 P I C  X ( 6 4 1 -  

4. -.- 
F 3  P a O G - F I L E  RECORDING MODE I S  F 

L 4 B E L  R E C J R I S  ARE O M I T T k D  
DATA RECOSD I S  PROG-RECm ... -.- V 4 L U E  OF I D  I S  @ R A A a P R O G - D A T A e -  

01 PROG-REC. 
0 2  PROG-NO-1 P I C  9 ( 1 5 ) m  
0 2  F I L L E Z  P I C  X. 
0 2  PRO&-VA4E-1  P I C  X ( 6 4 ) .  

C. .- 

F D  TAPEOUT RECORDING MODE I S  F  
BLOCK C D N T A I N S  7 0 0 0  CdARACTERS 
L A B E L  R E C 3 R 3 S  ARE STANDARD 
DATA RELOZD I S  3UTRECo 

a. .- V A L J E  OF I D  I S  @ R A A R D A T A e r  
01 OLITREC. 

0 2  F I L L E R  P I C  X ( l 4 O J m  
W J R < I  YG-STORASE SECTION.  
77  C T R  P I T  999 V A I  IIF 0 -  



PAGE-CT P I C  9 9 9  VALUE Oe 
LCT P I C  9 9 9  VALUE Oe 
Sd1  P I C  9  VALUE Oe 
GEN- I ND- 1 P I C  9  VALUE 0 -  
GEN-IYD-2 P I C  9  VALUE 0. 
C  TR 1 P I C  9 9  VALUE 3 -  
C  TR2 P I C  9 9  VALUE O e  
STORE-1- 
0 2  QUAL-d P I C  X X e  

0 8  QJALF-OK VALJE ' 0 1 '  TH3U ' 0 3 ' -  
HID-NO- 
0 2  INST-CLIDE P I C  X ( O 3 ) e  
0 2  SURV-YEA3 P I C  X X e  
0 2  dREC-TYPE P I C  9 9 -  
0 2  WBATCH-N3 P I C  X ( 0 3 ) e  
W3RKREC-0 1 e  
0 2  WINST-C3DE P I C  X ( 0 3 ) e  

8 8  INST-3K VALUE '001' THRU ' 0 0 5 '  ' 0 1 0 '  TI-I~L ' 0 1 7 '  
' 0 2 0 '  THRU ' 0 2 5 '  ' 0 3 0 '  THQU ' 0 5 2 '  

' 0 5 5 '  ' 0 6 1 '  THaU ' 0 8 3 '  ' 0 9 9 '  THQU ' 1 3 1 '  
' 2 0 0 '  ' THRU ' 2 1 0 '  ' 3 0 0 '  THQY ' 3 0 6 '  
' 4 0 0 '  THRU ' 4 0 2 ' -  

0 2  WSUSV-Y3 P I C  x x e  
0 2  F I L L E R  P I C  Xe 
0 2  REC-TYPE P I C  X X e  

8 8  REC-TYPE-OK VALUE ' 0 1 '  THRU ' 1 3 ' -  
0 2  WDIRECT3R-NH P I C  X( 1 5 1 -  
0 2  U3UALe 

0 3  3UAL-1  P I C  XX OCCURS 5 -  
0 2  F I L L E l  P I C  X ( 1 0 7 ) e  
W3RKREC-02 3EDEFIYES dORKREt-Ole 
0 2  F I L L E l  P I C  X ( 0 8 ) e  
0 2  WYEARSe 

0 3  dPiDYEARS LICCURS 1 0 -  
34  WPHD-1 P I C  XXe 

0 3  dMSCYEARS OCCLJRS 1 0 -  
0 4  dMSC-1 P I C  X X e  

0 3  WBSCYEARS 3CtUKS 1 3 -  
0 4  dBSC-1 P I C  XXe 

0 2  F I L L E 2 4 e  
3 3  dSEN-TECH P I E  XXe 
0 3  dTECH P I C  XXe 
0 3  d T E C i N  P I C  X X e  
3 3  ;rJEXEC PI', x x e  
0 3  HCLER P I C  X X e  
0 3  dARTSAY P I C  X X e  
0 3  r lUYSCIL P I C  X X X e  

0 2  F I L L E 2  P I C  X ( 5 7 1 e  
W3RKREC-03 3E3EFINES dORKREC-Ole 
0 2  FILL€% P I C  X ( O 8 ) e  
0 2  TYPE32 P I C  X e  

8 8  TYPE-OK VALJE '1' ' 2 ' -  
0 2  REC-DEV-AYTe 

0 3  AMT-1 P I C  X ( 0 7 )  OCCLJRS 10- 
0 2  F I L L E X  P I C  X ( 6 1 ) e  
W3RKREC-04 3EDEF INES dORKREC-Ole 
0 2  F I L L E R  . P I C  X ( 0 8 ) e  
0 2  RITEM-C3DE P I C  X ( 0 3 ) e  

38  C3DE-3K VALJE ' 0 0 0 '  ' 0 5 0 '  ' 1 0 0 '  ' 1 1 0 '  ' 1 2 3 '  '14,' 
' 1 5 0 '  ' 1 5 1 '  ' 1 5 3 '  ' 1 5 4 '  ' 1 6 3 '  ' 1 7 2 '  
' 1 7 3 '  ' 1 7 4 '  ' 180 .  ' 1 9 3 '  ' 2 0 3 '  ' 2 1 0 '  
' 2 2 0 '  ' 2 2 2 '  . ' 2 5 0 '  ' 3 0 2 '  ' 3 4 0 ' -  

0 2  F I L L E P  P I C  X t 0 3 ) e  
0 2  REXPe 

0 3  RPaOVIDED P I C  X 1 0 7 ) e  
3 3  RUSE9 P I C  X 1 0 7 ) e  



0 2  F I L L E Z  P I C  X ( l O 6 ) o  
WJRKREC-05 REDEFINES dORKREC-010 
0 2  F I L L E X  P I C  X ( 0 B ) o  
0 2  BUDS-YRl  P I C  XXo 
0 2  E X P - 1  P I C  X ( 0 7 ) o  
0 2  E X P E D l l  REDEFINES E X P - 1  P I C  9 ( 0 7 ) o  
0 2  BUDS-YRZ P I C  XXo 
0 2  EXP-2  P I C  X ( 0 7 l .  
0 2  EXPED22 REDEFINES EXP-2 P I C  9 ( 0 7 ) o  
0 2  F I L L E R  P I C  X ( 1 1 4 ) o  
WDRKREC-06 3EDEFINES JORKREC-010 
0 2  F I L L E R  P I C  X ( 0 8 ) o  
0 2  PRDGitAMME-NO. 

0 3  RREF-YO-1 P I C  XXXo 
0 3  RCAT-1 P I C  XI 
0 3  R S U a J - 1  P I C  XXXo 
0 3  R F F J R - 1  P I C  XXo 
0 3  RYEAR-1 P I C  XXo 
3 3  R S E R I L L - 1  P I C  X ( 0 4 ) o  

0 2  PROJECT-WOO 
0 3  RREF-YO-2 P I C  X ( 0 3 ) ;  
3 3  REAT-2 P I C  Xo 
0 3  RSUBJ-2 P I C  XXX. 
3 3  RFFDR-2 P I C  XXo 
0 3  RYE4R-2 P I C  XXo 
0 3  R S E R I A L - 2  P I C  X ( 0 4 ) o  

0 2  F I L L E R  P I C  X ( 9 0 ) o  

WDRKREC-09 REDEFINES dORKREI-01. 
0 2  F I L L E i t  P I C  X ( 0 8 ) o  
0 2  REC-TYPE92 P I C  Xo 

8 8  TYPEP-DK VALUE '1' THRd ' 9 ' 4  
0 2  F I L L E 3  P I C  X ( 1 7 ) -  
0 2  QUALF P I C  XX DtCURS 5 0  
0 2  RES-EXP P I C  XXo 
0 2  N A T I O Y A L I T Y  P I C  XXo 

8 8  <-JK VALUE ' 0 1 '  ' 0 2 ' 0  
0 2  PERCT-1  P I C  X ( O 3 l o  
0 2  F I L L E R  P I C  X ( 5 7 ) o  
0 2  PROS-YO P I C  X ( 1 5 ) o  
0 2  PROJ-'YO P I C  X ( 1 5 1 0  
0 2  BATCH-N3 P I C  X ( O 3 ) o  
0 2  F I L L E R  P I C  X ( 0 7 ) .  
WORKREC-10 REDEFINES WORKREC-01. 
0 2  F I L L E 3  P I C  X ( O 8 ) .  
0 2  S T A F F - 1  P I C  XXo 
0 2  F I L L E R  P I C  X ( O 8 ) .  
0 2  STAFF-2  P I C  XXo 
0 2  F I L L E R  P I C  X ( 0 8 ) -  
0 2  STAFF-3  P I C  XXo 
0 2  F I L L E R  P I C  X ( 0 t ) l .  
0 2  S T A F F - 4  P I C  XXo 
0 2  F I L L E R  P I C  X ( 1 0 O ) o  

WJRgREC-11 3EDEF INES  dORKREC-010 
0 2  F I L L E R  P I C  X ( 0 8 ) .  
0 2  HECU3RENT-10 
0 3  PERS-LOCAL P I C  X ( 0 7 ) .  
0 3  PERS-413 P I C  X ( 0 7 ) m  
0 3  OPER-LOLAL P I C  X ( O 7 ) o  
0 3  OPE$-AID P I C  X ( 0 7 ) o  
0 2  F I L L E R  P I C  X I  l o b ) .  
WJRKREC-12 3EDEF IHES  iORKREC-31. 
0 2  F I L L E R  P I C  X ( 1 8 I .  
0 2  CAPITAL-COST.  

0 3  C A P I T A L - 1  P I C  X ( 0 7 1  



0 3  F I L L E R  P I C  X ( 1 3 1 -  
0 3  C A P I T A L - 2  P I C  X ( 0 7 1 m  
3  F I L L E R  P I C  X ( 1 3 ) m  
0 3  L A P I T A L - 3  P I C  X ( 0 7 1 m  
0 3  F I L L E R  P I C  X (  1 0 1 -  
0 3  C A P I T A L - $  P I C  X ( 0 7 1 -  
0 3  F I L L E R  - P I C  X ( L 0 1 -  
0 3  C A P I T A L - 5  P I C  X ( 0 7 1 .  

0 2  F I L L E *  P I C  Xa  
0 2  R D A T E - 1  P I C  XXm 
0 2  R D A T E - 2  P I C  XXm 
0 2  F I L L E R  P I C  X(421.0 
W 3 R ( R E C - 1 3  2 E D E F I N E S  d O R K R E C - 0 1 0  
0 2  F I L L E *  P I C  X ( O B 1 -  
0 2  D E S I G - I V T  P I C  Xe 
0 2  Q L l I Z E S  P I C  X ( 6 3 1 .  
0 2  F I L L E *  P I C  X 1 6 3 ) .  

P I O J - T A - L E .  
0 2  b iTP4OJ -YO P I C  X ( 1 S l  3 C L U R S  5 3 0 .  
0 2  WTPROJ-YAME P I C  X ( 6 Q l  3 C C U R S  5 3 0 -  
P I O L - T A B L E -  
0 2  WTPROS-YO P I C  X ( 1 5 I  3 C L U R S  5 0 0 -  
02  k l P X O G - \ A , ' 4 E  P I C  X ( 6 b l  J C C U R S  5 3 0 -  
L I h r E l a  
0 2  F I L L E R  P I C  X ( 1 3 1 0  
0 2  L 1 - I Y S T - L O D E  P I C  XXXm 
0 2  F I L L E R  P I C  X ( 1 1 1 0  
0 2  L  1 -SURV-YR P I C  XX. 
0 2  F I L L E R  P I C  X ( 1 5 ) m  
0 2  L L - R E C - T Y P E  P I C  X X -  
0 2  L 1 - I T E Y - C O D E  P I C  X ( 0 3 1 0  
0 2  F I L L E R  P I C  X (  1 1 1 0  
0 2  L1-PRO;  P I C  X ( 1 5 ) m  
0 2  F I L L E R  P I C  X ( 0 4 ) .  
0 2  L l - P R O J  P I C  X ( 1 5 1 -  
0 2  F I L L E R  P I C  X ( 0 4 1 0  
0 2  L L - E 2 R 3 R  P I C  X ( 3 5 l m  
H E A D l m  
0 2  F I L L E R  P I C  X ( 0 3 )  V A L J E  S P A C E S -  
0 2  H l D A T E  P I C  X ( O 8 J  V A L U E  SPACES. 
0 2  F I L L E 3  P I C  X ( 1 4 1  V A L J E  S P A C E S -  
0 2  F I L L E X  P I C  X ( 5 5 1  V A L U E  

' N A T I O N A L  C O U Y C I L  F O R  S C I E V t E ' a  
0 2  F I L L E X  P I C  X ( 3 3 1  V A L U E  

A N D  ~ E C ~ ( N D L ~ G Y * .  
0 2  F I L L E R  P I C  X ( 1 1  I V A L U E  S P A C E S -  
0 2  F I L L E X  P I C  X ( 0 5 )  V A L J E  'PAGE:' .  
0 2  H l P A G E  P I C  Z Z 9 m  
0 2  F I L L E R  P I C  X ( O 4 1  V A L U E  SPACESm 
H E A 3 2 .  
0 2  F I L L E X  P I C  X ( 4 5 l  V A L U E  SPACES. 
0 2  F I L L E R  P I C  X ( 4 5 )  V A L 3 E  

'RESOUXCE A L L O C A T I 3 N  I N  A G R I C U L T U R A L  RESEARCH' .  
0 2  F I L L E R  P I C  X ( 4 3 1  V A L U E  SPACESm 
H E A D 3 0  
0 2  F I L L E 2  P I C  X ( 1 0 1  V A L J E  S P A C E S -  
0 2  F I L L E *  P I C  X ( 1 2 1  V A L U E  ' L  I 5 T 8 2 ' 0  
0 2  F I L L E R  P I C  X ( 3 3 )  V A L g E  SPACES. 
0 2  F I L L E 2  P I C  X ( 3 Z l  V A L J E  

' V A L I D A T I O V  ERROR L I S T - ( 2 A d  D A T A ) ' .  
0 2  F I L L € %  P I C  X ( 4 6 1  V A L d E  S P A C E S -  
HEAD+. 
0 2  F I L L E 2  P I C  X ( 5 5 1  V A L J E  SPACES. 
0 2  F I L L E a  P I C  X ( 3 2 1  V A L U E  A L L  ' - ' 0  

n7 C T I  I C P  P T T  M I L A )  V A I  IIE C D A T F C -  



01 H E A D 5 0  
0 2  F I L L E 3  P I C  X (  1 0 )  V A L J E  S P A C E S .  
0 2  F I L L E R  P I C  X ( 1 D I  V A L U E  ' I N S T .  CODE ' .  
0 2  F I L L E 2  P I C  X ( 0 4 )  V A L J E  S P A C E S .  
0 2  F I L L E X  P I C  X ( 1 3 )  V A L J E  ' S U R V .  Y E A R ' .  
0 2  F I L L € ?  P I C  X ( O 4 )  V A L J E  S P A C E S .  
0 2  F I L L E R  P I C  X (  1 8 )  V A L U E  ' d E C - T Y P E / I T E M  CODE'.  
0 2  F I L L E R  P I C  X ( 0 4 )  V A L J E  S P A C E S .  
0 2  F I L L E 3  P I C  X (  1 6 )  V A L U E  ' P R 3 G R A q M E  VUMBER' .  
0 2  F I L L E X  P I C  X ( O 4 )  V A L J E  S P A C E S .  
0 2 .  F I L L E R  P I C  X ( L 5 )  V A L J E  ' P R J J E C T  N J M B E R ' .  
0 2  F I L L E i  P I C  X ( O 4 )  ,VALUE S P A C E S .  
0 2  F I L L E S  P I C  X ( 2 5 )  V A L U E  

' E R R O R  M E S S A G E ' .  
0 2  F I L L E i  P I C  X 1 0 9 )  V A L U E  S P A C E S .  

01  H E A D 6 0  
0 2  F I L L E R  P I C  X ( 1 3 )  V A L J E  S P A C E S .  
0 2  F I L L E X  P I C  X ( 1 O )  V A L U E  A L L  '-'a 

0 2  F I L L E R  P I C  X ( 0 4 )  V A L U E  S P A C E S .  
0 2  F I L L € &  P I C  X ( 1 3 )  V A L J E  A L L  '-'a 

0 2  F I L L € %  P I C  X ( O 4 )  V A L U E  S P A C E S .  
0 2  F I L L E X  P I C  X ( 1 8 )  V A L U E  A L L  ' - ' 0  

0 2  F I L L E Z  P I C  X ( O 4 )  V A L J E  S P A C E S -  
0 2  F I L L E 3  P I C  X ( 1 6 )  V A L U E  A L L  '-'. 
0 2  F I L L E R  P I C  X ( O 4 )  V A L U E  S P A C E S .  
0 2  F I L L E a  P I C  X ( 1 5 )  V A L J E  A L L  '-'a 

0 2  F I L L E R  P I C  X ( 0 4 )  V A L U E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 2 5 )  V A L J E  A L L  '-'. 
0 2  F I L L E 2  P I C  X ( 0 9 )  V A L J E  S P A C E S .  

P X O Z E D U R E  D I V I  S I O V .  
P - S T A X T .  

O P E Y  I N P U T  T A P E F I L E  P R O G - F I L E  P X O J - F L  
J U T P U T  P R I N T - F L  T A P E D U T .  

M O V E  C U R R E N T - D A T E  T O  H l D A T E o  
M 3 V E  S P A C E S  T O  L I Y E l -  
M 3 V E  1 T O * C T R -  

P - R E A J - P R O J .  
R E A D  P R 3 J - F L  A T  E N D  M O V E  1 T O  C T R  G 3  10 P - R E A D - P R 3 G -  
I F  C T R  ? 5 0 3  G3 T O  P - P d O J - 1 - F U L L .  
M 3 V E  P R J J - N 3 - 1  10 W T P R O J - N O  ( C T R )  
M 3 V E  P R 3 J - N A M E - 1  T O  W T P R O J - V A H E  ( C T R ) .  
A I D  1 T 3  2 1 3 .  
G 3  T O  P - R E A I - P R O J .  

P - P 4 O J - T - F U L L -  
D I S P L A Y  ' P R 3 J E C T  T A A L E  F U L L '  C T R .  
S T O P  ' R d N  A B A N D O N E D ' .  
S T O P  RUV. 

P - R E A D - P R O G .  
R E A D  P R 3 G - F I L E  A T  E V D  G O  TO P - R E A D -  
I F  C T R  > 5 0 3  GO T O  P - P R O G - T - F U L L -  
M 3 V E  P R 3 G - N 3 - 1  T O  WTPROG-NO ( C T R )  
M 3 V E  P R O G - N A V E - 1  T O  WTPROG-NAME ( C T R  
A D D  1 T 3  C T i .  
G 3  TO P - R E A J - P R D G .  

P - P Q O S -  T - F U L L .  
D l  S P L A Y  ' P R I G R A M M E  T A B L E  F U L L ' .  
S T O P  ' R  Jh A 3 A V D O N E D ' .  
S T O P  RUV. 

P - R E A D .  
M 3 V E  S P A C E S  T 3  d O R K R E C - 0 1 .  
R E A D  T A P E F I L E  I N T O  N O R K R E C - 3 1  A T  E N D  L O  T O  P - E N 2 0  

P - M A I V - K E Y S .  
I F  Y O T  I k S T - O K  MOVE ' I N S T .  L O D E  E R R O R '  TO L l - E R a O 2  

P E R F 3 R M  P - E R < O R  T H R U  P - E R R 3 R - E X I T -  
I F  YOT 3 E C - T Y P E - O K  Y O V E  'RE: T Y P E  E R R 3 R '  T O  L l - E R R O X  

P E X F O R M  P - E R X O R  T H R U  P - E R R O R - E X I T .  



I F  d S J R V - Y R  h 3 T  N a M E R I C  M J V L  * S U R V E Y  Y E A R  ER-RUR* TO L L - E R R O R  
P E R F O R M  P - E R R J R  T H R i J  P - E R R O S - E X I T *  

P - S E L E C  T m  

I F  H E C - T Y P E  = * 0 7 *  OR 
R E C - T Y P E  = * O B e  OR 
R E C - T Y P E  = 1 3  GO 1 3  P - d R I T E - 3 U T m  

I F  4 E C - T Y P E  = - * o l e  GO TO P - R E C - 0 1 .  
I F  I E C - T Y P E  = ' 0 2 '  GO T O  P - R E C - 0 2 0  
I F  I E C - T Y P E  = ' 0 3 '  GO T O  P - R t C - 0 3 .  
I F  I E C - T Y P E  = *04* GO TO P - R E C - 0 4 .  
I F  % E L - T Y P E  = * 0 5 *  G 3  TO P - R E C - 0 5 .  
I F  A E C - T Y P E  = ' O b e  G J  T O  P - R E C - O b m  
I F  R E C - T Y P E  = ' 0 9 *  GO TO P - R E C - 0 9 .  
I F  R E C - T Y P E  = * L O  G J  T O  P - R E C - 1 3 .  
I F  2 E C - T Y P E  = l *  G 3  TO P - R E C - 1 1 .  
I F  R E C - T Y P E  = * 1 2  GO T O  P - R E C - 1 2 .  
G J  TO P - R E A J m  

P - R E C - 0  1 m  
I F  d D I R E C T O Z - N M  = S P A C E S  

M 3 V E  * D I R E C T 0 3  V A Y E  E R R J R *  T O  L l - E R R O R  
P E R F O K M  P - E R R J R  T t i R U  P - E R R O R - E X I T .  

M 3 V E  1 TO C T R L m  
P - Q J A L - L 0 3 P m  

I F  C T R 1  > 5 G O  T O  P - W R I T E - O U T .  
I F  J U A L - 1  ( L T R l I  = S P A C E S  A D D  1 T O  L T R l  GO T O  P - Q J A L - L O U P m  
E X A H I N E  O J A L -  1 ( C T R L  J R E P L A C I N G  L E A D I V G  S P A C E S  B Y  Z E R 3 S .  
M J V E  O U A L - 1  ( C T R 1 )  T O  3 U A L - d m  
I F  VOT 3 U A L F - O K  MOVE * Q L J A L I F I C A T I  O N  E R R J R *  TO L l - E R ? O R  

P E R F O K M  P - E R R 3 R  T d R U  P - E R R O 2 - E X 1  Tm 
A D D  1 1 3  C T I l o  
G 3  T O  P - Q J A L - L O O P *  

P - R E C - 0 2 0  
E X A H I N E  W S E V - T E C H  R E P L A C I N G  L E A D I V G  S P A C E S  B Y  Z E R 3 S m  
E X A " I 1  N E  W T E Z H  R E P L A C I N G  L E A D I N G  S P A C E S  B Y  Z E R 3 S m  
E X A M I N E  W T E C H N  R E P L A C I N G  L E A D I N G  S P A C E S  B Y  Z E R J S m  
E X A M I N E  WEXEC R E P L A C I N G  L E A D I N G  S P A C E S  B Y  Z E R J S m  
E X A Y I N E  W L L E R  R E P L A C I N G  L E A 3 1  VG S P A C E S  B Y  Z E R J S m  
E X A Y I N E  W A R T S A N  R E P L A C I N G  L E A 3 I Y G  S P A C E S  B Y  Z E R J S o  
E X A Y I N E  W L J N S K I L  R E P L A C I N G  L E A D I Y G  S P A C E S  B Y  Z E R J S m  
I F  d S E N - T E C t i  N O T  N U M E R I C  3 R  

d T E C c l  N O T  N d M E R I C  3 R  
d T E C  H N  N O T  N J M E R I C  3 R  
d E X E L  N O T  N J M E R I C  3 R  
k C L E R  N O T  N U M E R I C  3 R  
d A R T S A V  N O T  N U M E R I C  OR 
d U Y S k I L  N 3 T  N J M E R I C  

M O V E  ' N O *  O F  S T A F F  E R R O R *  1 3  L 1 - E R R O R  
P L R F O R M  P - E R R 3 R  T H R J  P - E R R O 2 - E X I T *  

G 3  T O  P - W R I T E - O J T m  
P - R E C - 0 3 0  

I F  YOT T Y P E - O K  MOVE ' T Y P E  E R 2 0 A e  T J  L l - E R R O R  
P E R F O R M  P - E R R 3 R  T t i R U  P - E R R O R - E X I T .  

M a V E  1 TO C T R l o  
P - A Y T - L 3 0 P o  

I F  L T R l  > 1 3  GO 1 3  P - d R I T E - 3 U T o  
E X A H I N E  A H T - 1  ( C T R 1 )  R E P L A C I N G  L E A D I N S  S P A C E S  B Y  Z E R O S *  
I F  A H T - 1  ( C T R l J  N O T  N J M E R I C  M 3 V E  ' A Y O J N T  E R R O A '  T O  L l - E R R 3 R  

P E R F O R M  P - E R R O R  T A R J  P - E R R O R - E X I T *  
A 3 0  1 1 3  t T 3 1 m  
G 3  TO P - A W T - L O O P *  

P - R E C - 0 4 m  
I F  YOT C O D E - O <  MOVE * I T E M  C 3 D E  E R R O ? '  1 3  L 1 - E R R 3 R  

P E R F O R M  P - E R K 3 R  T l R J  P - E R R O X - E X I T .  
EXA '4 :YE R P R J V I D E D  R E P L A C I N G  L E A 3 I Y G  S P A C E S  B Y  Z E R 3 S m  
E X A Y I N E  R J S E D  R E P L A C I N G  L E A J I Y G  S P A C E S  B Y  Z E R J S o  
I F  R P R ~ L ' T D F )  NOT Y l J Y F R T f  flit 



RUSED NOT Y U Y E R I C  
4OVE ' P R I V l D E D  OR U S E D  A Y T  ERRDR '  TO L l - E R R O R  
P E R F a R M  P-ERAOR THRU P - E R R O R - E X I T .  

G 3  TO P -WRITE-OUT .  
P - R E C - 0 5 .  

I F  B U D G - Y R 1  = S P A C E S  OR 
BUDG-YR2  = S P A C E S  OR 
6 U 3 G - Y R l  N J T  N U M E R I C  OR 
B U D G - Y R 2  N O T  N U M E R I C  M 3 V E  ' B J D C E T  YEAR E R R J R '  TO L l - E R R O R  
P E R F J R Y  P-ERROR THRU P - E R R O R - E X 1  T I  

P-C-iEtK-AMT. 
E X A Y I N E  E X P - 1  R E P L A C I Y G  L E A 3 I N G  S P A C E S  a Y  ZER3S. 
E X A Y I N E  E X P - 2  R E P L A L I N G  L E A 3 I Y G  S P A C E S  3 Y  ZEROS. 
I F  E X P - 1  N J T  N J M E R I C  OR 

EXP-2  N J T  N U M E R I C  MOVE 'EXPm A H O g N T  ERROR'  T D  L 1 - E R R O R  
P E R F 3 R q  P-ERROR THRU P - E R R O R - E X I T .  

G 3  TO P -WRITE-OUT .  
P - R E C - 0 6 .  

PERFORM P-SEARCH-PR3GYO T H R J  P - P R J G - E X I T .  
I F  G E N - I N 3 - 1  = 0 HOVE 'PROG. NUMBER E R R J R '  TO L 1 - E R 3 O R  

PERF3R' l  P-ERROR THRU P - E R R O R - E X I T .  
PERFORM P - S E A R C H - P R 3 J M O  T H R J  P - P R 3 J - E X  I T. 
I F  G E N - I N D - 2  = 0 MOVE 'PROJ. YU'4BER E R R 3 R '  TO L 1 - E R R O Z  

PERFORM P-ERROR T H R U  P - E R R O R - E X 1  Tm 
I F  G E N - I N 3 - 1  = 0 0 3  

L E N - I N 3 - 2  = 0 PERFORM P - D E L - R E S T - T Y P E S  THRU P - R E S T - E X I T  
SO T D  P -MAIN-KEYS.  

M J V E  0 TO G E N - I N D - 1  G E N - I N D - 2 .  
G 3  TO P -WRITE-OUT .  

P - R E C - 0 9 .  
I F  YOT T Y P E 9 - 3 K  M 3 V E  ' R E C - T Y P E 9 2  ERROR' TO L l - E R R O R  

P E R F 3 R Y  P-ERROR THRU P - E R R J R - E X 1  T. 
I F  N A T I D N A L I T Y  = S P A C E S  G 3  TO P - P E R C T e  
E X A M I N E  N A T I O Y A L I T Y  R E P L A C I Y G  L E A D I Y G  S P A C E S  a Y  ZERJS .  
I F  YOT < - 3 K  M 3 V E  ' N A T I O N A L I T Y  E 2 R O R '  TO L l - E R R O X  

PERFORM P-ERROR THRU P - E R R O R - E X 1  Tm 
P - P E R Z T e  

E X A Y I N E  P E R C T - 1  R E P L A C I N G  L E A D I Y G  S P A C E S  B Y  Z E R J S m  
I F  P E R C T - 1  N 3 T  N U M E R I C  MOVE ' P E R L E Y T A G E  ERRORf i  T O  L 1 - E R R O R  

P E X F J R M  P-ERROR THRU P - E R R 3 R - E X I T .  
M J V E  1 TO C T R l m  

P-REC9-LOOP.  
I F  C T R L  > 5 G 3  TO P - N R I  TE-OJT.  
I F  3 U A L F  ( C T R L I  = S P A C E S  ADD 1 TO C T R l  GO TO P - X E t 9 - L 3 0 P .  
MOVE Q U A L F  ( C T R 1  I 1 3  J U A L - H e  
I F  YOT Q U A L F - 3 K  MOVE ' Q U A L I F X C A T I J N  E R R 3 R f i  TO L 1 - E R a O R  

PERFORM P - E R R 3 R  T d R U  P -ERROX-EX IT .  
ADD 1 T J  C T Z l m  
G 3  TO P - R E C 3 - L O O P -  

P - R E C - 1 3 .  
E X A M I N E  S T A F F - 1  R E P L A C I N G  L E A D I Y G  S P A L E S  B Y  ZERJSm 
E X A M I N E  S T A F F - 2  R E P L A C I N G  L E A D I Y G  S P A C E S  B Y  ZER3Sm 
E X A M I N E  S T A F F - 3  R E P L A C I N G  L E A D I Y G  S P A C E S  B Y  ZER3Sm 
E X A M I N E  S T A F F - 4  R E P L A C I N G  L E A D I q G  S P A L E S  BY ZER3Sm 
I F  S T A F F - 1  YOT N U M E R I C  OR 

S T A F F - 2  YOT U U M E R I C  OR 
S T A F F - 3  YOT N U M E R I L  OR 
S T A F F - 6  VOT Y U M E R I C  

M3VE ' h 3 m  OF  S T A F F  ERROX'  T 3  L l - E R R O R  
PERFORM P - E R R 3 R  T i R U  P - E R & O 3 - E X I T .  

G 3  TO P - W R I T E - O U T -  
P - R E C - 1 1 .  

E X A M I N E  P E R S - L O C A L  R E P L A C I N G  L E A D I N S  S P A C E S  B Y  ZE3OSm 
E X A Y I N E  P E R S - A I D  R E P L A C I N G  L E A D I N G  S P A C E S  B Y  ZEAOSm 
E X A M I N E  O P E X - L O C A L  R E P L A C I N G  L E A D I N S  S P A C E S  B Y  ZEROS. 
F X A q I N F  O P F 4 - A I D  R F P L  AT. ING I FAD1N.T; \PAT.ES RY 7 F 4 Q S -  



I F  R E C U 3 H t f q T - 1  YOT V U H E R I C  
M 3 V E  ' R t C J R R E V T  A q O U N T  t R 4 O a o  1 3  L 1 - L R R D R  
P E R F O R M  ? - E R R D R  T i R J  P - r R < L l 2 - E X I T .  

G 3  TO P - W a I T E - O J T .  
P - H E C - 1 2 .  

E X A Y I N E  C A P I T A L - 1  3 k P L A C I N S  L E A D I h S  S P A C E S  B Y  ZEROS. 
E X A Y I N E  C A P I T A L - 2  3 t P L A C I N ;  L E A D I N ;  S P A C E S  B Y  ZEROS. 
E X A q I N E  C 4 P I T A L - 3  3 E P L A C I N J  L E A D I N G  S P A C E S  B Y  ZEaOS.  
E X A H I N E  C A P I T A L - 4  I t P L A C I N ;  L E A D I k o  S P A C E S  B Y  ZEROS. 
E X A Y I N E  C A P I T A L - 5  3 E P L A C I N L  L E A D I N ;  S P A C E S  B Y  ZEftOS. 
I F  C A p I T 4 L - 1  NOT N J M E R I C  0 2  

C A P I T A L - 2  N O T  N J M E R I C  O a  
C A P I T A L - 3  NOT h J M E R I C  O X  
C A P I T A L - 4  N O T  N J M E R I C  0 2  
C A P I T A L - 5  Y O T  N J M E R I C  

MOVE @ C A P I T A L  COST AMOUNT E R A O R '  1 3  L 1 - E R R J R  
P E R F 3 R Y  P - k R R O R  T H R U  P - E R R d R - E X I T .  

G 3  TO P - W R I T E - O L J T .  
P - W X I T E - O U T ,  

I F  S W l  = 1 YOVE 0 1 3  SW1 GO T d  P-READ. 
W X I  T E  O J T X E L  F R D M  k J R 6 R E C - 0 1  
G 3  TO P - R E A I .  

P - E R R 3 R o  
P E R F O R M  P - H E A 3  T H R U  P - H E A D - E X I T .  
M J V E  1 TO S d l o  
M a V E  J I V S T - L O D E  T O  L l - I N S T - L O D E =  
M 3 V E  WSJRV-YR T O  L 1 - S U R V - Y R -  
M J V E  R E C - T Y P E  T O  L 1 - R E C - T Y P E .  
I F  R E C - T Y P E  = ' 0 3 '  MOVE T Y P E 3 L  TO L 1 - I T E M - C 3 D E .  
I F  T E C - T Y P E  = ' 04 '  YOVE R I T E M - C 3 D E  TO L l - I T E M - C O D E .  
I F  R E C - T Y P E  = ' 0 9 @  YOVE R E C - T Y P E 9 2  TU L l - I T E M - C 3 D E .  
M 3 V E  P R 3 G - N 3  T O  L l - P R O G O  
M a V E  P R 3 J - N l  T O  L 1 - P R O J -  
W 3 I T E  L P - a E 2  F R 3 M  L I N E 1  A F T E R  2. 
M 3 V E  S P A C E S  T 3  L I N E 1 0  
S J B T R A C T  Z F R 3 M  L C T .  

P - E R R 3 R - E X I T .  
E X I T -  

P - D E L - R E S T - T Y P E S .  
M 3 V E  B A T C i - V O  T O  d B A T C H - N O .  

P - R D -  
M 3 V E  S P A C E S  T O  N O R K R E C - 0 1 .  
R E A D  T A P E F I L E  I V T O  d O R K R E 2 - 0 1  A T  E N D  GO TO P - E N D -  
I F  B A T C d - U O  N 3 T  = WBATCH-NO 6 3  T O  P - R E S T - E X I T .  
M 3 V E  @ - D O - @  TLI L l - E R R 3 R .  
P E R F O R M  P - E I R 3 R  T H R J  P - E R R O R - E X I T .  
MOVE 0 TO S d l .  
6 3  TO P - R I o  

P - R E S T - E X I T .  
E X I T .  

P - S E A T C i - P R 3 G V O .  
M 3 V E  3 TO G E N - I N D - 1 .  
M 3 V E  1 TO CTR.  

P - S P R 3 G - L P .  
I F  L T a  > 5 0 3  GO T O  P - P R D G - E X I T -  
IF PROGKAYME-ho  = W T P R O C - N O  ( c T * )  

YOVE 1 T O  L E Y - I N D - 1  
S O  1 3  P - P R 3 G - E X I T .  

A 3 D  1 13 CT3.  
G 3  TO P - S P R 3 G - L P .  

P - P X O L - E X I T .  
E X I T .  

P - S E A 3 C - l - P R J J V O .  
M 3 V E  0  TO L E N - I Y D - 2 -  
M 3 V E  1 TO CTR.  

P - S P R 3 J - L P .  



I F  C T R  > 5 0 3  GO T O  P - P R O J - E X I T *  
I F  P R O J E C T - Y O  = W T P R O J - N O  ( G T R )  

MOVE 1 T O  S E Y - I N D - 2  
GO T O  P - P R 3 J - E X I T *  

A J D  1 T 3  C T 3 m  
G 3  T O  P - S P R D J - L P m  

P - P R O J - E X I T *  
E X I T *  

P - H E A 3 -  
I F  L C T  > 3 SO T O  P - H E A D - E X I T *  
A D D  1 T 3  P A S E - C T m  
M 3 V E  P A S E - C T  T O  H l P A G E m  
W a I T E  L P - R E C  F R O M  H E A D 1  A F T E R  N E W P A G E *  
W R I T E  L P - R E C  F R O M  H E A D 2  A F T E R  2, 
W 3 I T E  L P - 3 E C  F R 3 M  H E A D 3  A F T E R  2. 
W R I T E  L P - R E C  F R O M  H E A D 4  A F T E R  1. 
W S I T E  L P - R E C  F R O M  H E A D S  A F T E R  2. 
W R I T E  L P - ? E C  F R O M  H E A D 6  A F T E R  1. 
M 3 V E  50 1 3  L C T m  

P - H E A D - E X I T .  
E X I T *  

P - E V D m  
C L O S E  T A P E F I L E  T A P E D U T  P R D G - F I L E  

P R U J - F L  P R I N T - F L .  
S T E P  R U N -  

/ ::: 
/ /  L B L T Y P  T A P E  
// E X E C  L N d E D T  
/ A  
<: s$ E 3 J  



(iv) PROGRAM RAARP83 

(a) Program Description 

3.21 This program i?i similar to RAARP82, but the only difference is the input 

media and the record layout. It is regularly used to validate the 

amendment records before they are used to update the master file. 

3.22 INPUT - (1) RAARINPT on diskette (see 2.7 through 2.20) 

(2) RAARPROJ-DATA on magnetic tape (see 2.38) 

(3) RAARPROG-DATA on magnetic tape (see 2.39) 

OUTPUT - (1) Printout LIST 83 entitled 'VALIDATION ERROR LIST (AMEND- 

MENTS)' (see appendices I1 & 

111) 

(2) RAARTRAN on disk. 

(b) Program Procedure 

3.23 The procedure is similar to that of RAARP82. In addition to the common 

fields, the amendment action code is checked if it is an "A", 'D' or 'If. 

For record types 01 through 05 and 07 through 13 the validation is the 

same as that of RAARP82. For record type 06, the same validation check 

is applied but if it is in error only that record type 06 is rejected. 

The pertinent program flowchart and listing are appended below. 



(c) PROGRAM FLOWCHART - RAARP83 

START 0 
\L/ 

OPEN 
F I L E S  

YES 

CLOSE 
FILES STOP 

READ 
PROGRAMME 
F I L E  

YES 

READ I 

I 

LOAD 
PROGRAMME 

TABLE - 

PROJECT 
FILE 

- 
LOAD 
PROJECT 
TABLE 

NO 

4 J 

NO 

READ 
TRANSACTION 
FILE 

I 

A 



V 

VALIDATE 
MAJOR KEYS 

(INST-CODE , 
REC-TYPE, 
A 

F A  NO PERFORM 
P R I N T  I 
ERROR 
ME S SAGE 

1 
EC-TY 

Y 

Y E S  

Y E S  

REC-TY e43L!a 



YES WRITE TO ' OUTPUT 
FILE 

L 

J 

voc , 

YES 

WRITE 
TO OUTPUT 

FILE 

REC-TYPE ~ A Q  

NO 

YES 
) 

WRITE TO 
OUTPUT 
FILE 

NO 



YES PERFORM 
) PRINT 

ERROR 
E 

NO 
PREPARE 

j ERROR 
MESSAGE 

YES 

WRITE TO 
OUTPUT 



WRITE TO 
OUTPUT 
FILE 

w 

EXAMINE 
NO. OF STAFF 
FIELDS 

NO > 

r 

PREPARE 
ERROR 
MESSAGE 



PERFORM 
PRINT 

EXAMINE 
AMOUNT 
FIELDS 

+ 
WRITE TO 
OUTPUT 
F I L E  

NO 

r 
PREPARE 
ERROR 
MESSAGE 



PERFORM 
) PRINT ERROR 

MESSAGE 

I 

EXAMINE 
USED AND 

PROVIDED 

N 0 
PREPARE 
ERROR 
MESSAGE 

YES 

V 

WRITE TO 
OUTPUT 
F I L E  



EXPENDITURE 
AMOUNTS 

NO PERFORM 
> PRINT 

ERROR 
E 

YES 

WRITE TO 
OUTPUT 

- 

NO 

1 

( 

PREPARE 
ERROR 
MESSAGE 



PROJECT & 
PROGRAMME 
TABLES 

ERROR 
MESSAGE 

NO > 

YES 

PERFORM 
P R I N T  
ERROR 
MESSAGE 

WRITE TO 
OUTPUT 

YES 



NO 
> 

PERFORM 
PRINT 
ERROR 
MESSAGE 

YES 

YES 1- 

< 

NO PERFORM 
PRINT 

ERROR 

YES k 1 

CE 

I 

NO 
1 

PERFORM 
PRINT 
ERROR 

I 

NO > 

YES I 

PERFORM 
PRINT 
ERROR 
MESSAGE 

NO 

WRITE TO 
OUTPUT 

rn 

PREPARE 
ERROR 
ME S SAGE 

YES 

I 

- 

v' 
SEARCH 
PROGRAMME & 
PROJECT 
TABLES 



V 

EXAMINE 
NO. OF STAFF 
FIELDS 

NO > 

\I, 

SEARCH 
PROGRAMME & 

PROJECT 
TABLE 

PERFORM 
PRINT 
ERROR 
MESSAGE 

NO 

. 
PREPARE 
ERROR 
MESSAGE 

b 

YES 

YES 
w 

WRITE TO 
OUTPUT 
F I L E  

t I 



v 

EXAMINE 
COST 
AMOUNTS 

PROGRAMME & 
PROJECT 
TABLES 

NO 
> 

PERFORM 
PRINT 
ERROR 

NO 

YES' 

PREPARE 
ERROR 
MESSAGE 

I 

YES 

- 

V 

WRITE TO 
OUTPUT 
FILE 



EXAMINE 
C A P I T A L  
AMOUNTS 

PROGRAMME & 
P R O J E C T  
TABLES 

NO ). 
PERFORM 
P R I N T  
ERROR 
MESSAGE 

Y E S  
X 

NO > 
PREPARE 
ERROR 
MESSAGE 

v 

Y E S  

WRITE TO 
OUTPUT 
F I L E  

I 



PRINT 
ERROR 

.RECORD 

SUBTRACT 
2 FROM 
LCT 



(d )  PROGRAM LISTING - RAARP83 

Sf J I B  J V M = R A A R P B ~ T C L A S S = A T U S E R = O P S O ~ O D O  
/ /  J38 R 4 A 3 P B 3  V A L I D A T I O N  P R 3 G R A M  
/ /  L  I B D E F  C L , T J = J S R C L Z  
/ /  O P T I O V  C A T A L  

P-IASE R A A a P 8 3 r C  
/ /  E X E C  F C ~ B ~ L I S I Z E = ~ ~ <  

C B L  N D S E O I C L I S T I S X R E F I F L O W = ~ O I S T A T E  
I I E V T I F I C A T I O V  3 1  V I S I O N .  
P a O L R A M - I D .  R A A 3 P i 3 3 .  
A J T i O R o  CKCI AWKI AMKI NKM, 
E V V I R J N ' 4 E N T  D I V I S I O N -  
C 3 N F I S U R A T I a N  S E C T I L I N .  
S 3 U R C E - C G M P J T E R .  I B M - 3 7 0 .  
O B J E C T - C C Y P U T E R .  1 8 M - 3 7 3 .  
S P E C I A L - N A M E S .  C 0 1  I S  N E W P A G E  S Y S I P T  I S  C R E A D E R ,  
I Y P 3 T - O U T P U T  S E C T  I O N -  
F I L E - C O V T R O L .  

S E L E C T  P R I N T - F L  A S S I G N  T J  S Y S O 2 7 - J R - 1 4 0 3 - S o  
S E L E C T  D I S < - F L  A S S 1  GN T O  S Y S 0 0 1 - U T - 3 5 4 0 - S O  
S E L E C T  T A P E J U T  A S S I G N  TO S Y S 0 0 2 - U T - 3 4 2 0 - S o  
S E L E C T  P R J J - F L  A S S I G N  TO SYSOO3-L IT -3429-So  
S E L E C T  P R O G - F  I L E  A S S I G N  TO S Y S 0 2 5 - ! J R - 2 5 0 1 - S .  

D A T A  D I V I S I 3 N o  
F I L E  S E C T I O V .  
F D  P R I Y T - F L  R E C O R 3 I Y G  MDDE I S  F  

L A B E L  R E C 3 R 3 S  A R E  O Y I T T E D  
D A T A  R E C O Y D  I S  L P - R E C o  

01 LP-REC.  
0 2  F I L L E R  P I C  X ( 1 3 3 ) -  ..- .- 

F 3  D I S K - F L  R E C O R D I Y G  MODE I S  F  
L A B E L  R E C J R I S  A R E  S T A V D A R D  
D A T A  R E C O P D  I S  D I S K - R E C .  .. .- V A L J E  OF I D  I S  ' R A A R D A T A a r  

01 D I S K - R E L O  
0 2  F I L L E R  P I C  X ( 1 2 3 ) .  

F O  P 3 O J - F L  X E L O R D I N G  YODE I S  F  
B L O C K  C 3 N T A I N S  8000 C H A R A C T E R S  
L A B E L  R E C 3 R D S  A R E  S T A V D A R D  
D A T A  R E L O R D  I S  P R O J - R E C o  ... .- V A L U E  O F  I D  I S  ' R A A R P R O J - D A T A ' .  

01 P a O J - R E C o  
0 2  P R O J - Y O - 1  P I C  9 ( 1 5 ) 0  
0 2  F I L L E R  P I C  XI 
0 2  P R O J - N A V E - 1  P I C  X ( 6 4 ) r  

.. .- 
F I  P R O S - F I L E  R E C O R D I N G  MODE I S  F  

L A B E L  R E C 3 R D S  A R E  O M I T T E D  
D A T A  R E L O 3 D  I S  PROG-REC.  

a. ..- V A L U E  O F  I D  I S  ' R A A a P R O G - D A T A ' .  
01  P R O S - R E L -  

0 2  P R O G - V O - 1  P I C  9 I 1 5 ) -  
0 2  F I L L E R  P I C  XI 
0 2  P R O S - V A Y E - 1  P I C  X I 6 4 1 0  

... T 

F 3  T A P E D U T  R E C O R D I N S  MODE I S  F  
B L O C K  C 3 N T A I N S  6 4 0 0  C d A R A C T E R S  
L A B E L  R E C 3 R 3 S  A R E  S T A N D A R D  
D A T A  R E L O 3 D  I S  OUTREC.  

* V A L J E  O F  I D  I S  ' R A A P T A A V ' .  
0 1  O J T R E C -  

0 2  F I L L E X  P I C  X I 1 2 8 ) -  
W 3 R < I V G - S T O R A Z E  S E C T I L I N .  
7 7  C T R  P I C  999 V A L U E  01 
7 7  P A G F - C T  P I C  999 V A L U E  0, 

90 



LZT 
S d 1  
GEh- I ND- 1 
G E h - I  ND-2 
C T R l  
CTR2 
STORE-1. 
0 2  OUAL-IJ 

0 8  OdALF 
W ID-NOm 
0 2  INST-CaDE 
0 2  SURV-YEA3 
0 2  dREC-TYPE 
STORE-2- 
0 2  WPR3GhO 
0 2  WPRJJVO 

P I C  
P I C  
P I C  
P I C  
P I C  
P I C  

P I C  
OK 

P I C  
P I C  
P I C  

P I C  
P I C  

9 9 9  VALUE Om 
9  V A L U E O *  
9  VALdE Om 
9  VALUE Om 
9 9  VALUE 30 
9 9  VALUE 30 

XX* 
VALJE ' 0 1 '  THZU ' 03 ' .  

W3RKREC-01- 
0 2  WINST-C3Dk P I C  X ( 0 3 ) .  

38  IYST-3K VALUE ' 0 0 1 '  THRU ' 0 0 5 '  ' 0 1 3 '  Tt iRJ ' 0 1 7 '  
' 0 2 0 '  THZU ' 0 2 5 '  ' 0 3 3 '  TtiRU ' 0 5 2 '  

' 0 5 5 '  ' 0 6 1 '  T H l U  ' 0 8 3 '  ' 0 9 9 '  THRd * 1 0 1 '  
' 2 0 0 '  THKU ' 2 1 0 '  ' 3 0 3 '  THRJ ' 3 0 6 '  
'COO' THRU '402 ' .  

OZ WSURV-Y3 P I C  X X o  
0 2  ACTIOV-:ODE P I C  X I  

a8  ACT-OK VALdE ' A '  ' 0 '  ' 1 ' -  
0 2  REC-TYPE P I C  XX* 

8 8  REC-TYPE-OK V4LUE ' 3 1 '  THRU ' 1 3 ' 0  
0 2  WDIRELT3R-NY P I C  X (  1 5 1  
0 2  W3U4L. 

3 3  3UAL-1  P I C  X X  OLCdRS 50 
0 2  F I L L E R  P I C  X ( 0 9 5 ) m  
W3RKREC-02 3EDEFINES AORKREC-010 
0 2  F I L L E X  P I C  X ( O 8 ) .  
0 2  WYEARS. 

0 3  dPtiDYEARS OCCURS 1 0 -  
3 4  WPHD-1 P I C  XX* 

3 3  WMSCYEARS OtCURS 100 
0 4  dMSC-1 P I C  XXo 

0 3  dBSCYEARS DCLURS 1 0 0  
3 4  dBSC-1 P I C  XX* 

0 2  F I L L E R 4 0  
03  ASEN-TECH P I C  XXo 
3 3  WTECi PI ' .  X X o  
0 3  rJTECiN PI; X X o  
0 3  WEXEL P I C  X X m  
3 3  rJCLE2 P I C  XX* 
33 dAPTSAY P I C  X X m  
0 3  WUhSSIL P I C  XXXm 

0 2  F I L L E X  P I C  X ( 4 5 ) .  
WJR<REC-03 I E D E F I Q E S  WORKREL-310 
0 2  F I L L E R  P I C  X ( 0 8 ) m  
0 2  TYPE32 P I C  XI 

8 8  TYPE-OK VALUE '1' '2 ' .  
0 2  REC-DEV-AYTm 

0 3  A M T - 1  P I C  X ( 0 7 )  OCCJRS 10. 
0 2  F I L L E T  P I C  X ( 4 9 ) e  
d3RdRkC-04  I E d E F I N E S  dd2KREC-31- 
0 2  F I L L € <  P I C  X ( O Y ) *  
U L  R IT -1" -CJDr  P1L X ( C 5 ) .  

38 CJD - -  )K VALJE ' 0 0 0 '  ' 3 5 0 '  ' 1 0 3 '  ' 1  ' 1 2 0 '  ' 1 4 3 '  
' 1 5 0 '  ' 1 5 1 '  ' 1 5 3 '  ' 1 5 4 '  ' 1 6 3 '  ' 1 7 2 '  
' 1 7 3 '  ' 1 7 4 '  ' 1 8 3 '  ' 1 9 0 '  ' 2 0 3 '  ' 2 1 3 '  
' 2 2 0 '  ' 2 2 2 '  ' 2 5 0 '  ' 3 0 2 '  ' 343 ' .  

0 2  F I L L E T  P I C  X t 0 9 ) e  



0 2  REXP. 
3 3  ?P3OVIdED P I C  X ( 0 7 ) .  
0 3  ?USE1 P I C  X ( 0 7 ) .  

0 2  F I L L € %  P I C  X ( 0 9 4 ) .  
W3RKREC-05 3EDEFINES AORKREE-01. 
0 2  F I L L E 3  P I C  X ( 0 8 ) .  
0 2  BUD;-YRl . P I C  X X -  
0 2  EXP-1  P I C  X ( 0 7 ) .  
0 2  E X P E D L ~  REDEFINES E X P - 1  PIC 9 ( 0 7 ) .  
0 2  BUDS-YRZ P I C  X X .  
0 2  EXP-2 P I C  X ( 0 7 ) .  
0 2  EXPEDZZ REDEFINES EXP-2 P I C  9 ( 0 7 ) .  
0 2  F I L L E R  P I C  X ( 1 0 2 ) .  
WJR<REC-05 aEDEFIYES AORKREL-01- 
0 2  F I L L E R  P I C  X ( 0 8 ) .  
0 2  PRDGPAMME-VOm 

0 3  RREF-VO-1 P I C  X X X .  
0 3  RCAT-1 P I C  X o  
3 3  RSUBJ-1  P I C  X X X .  
0 3  RFF3R-1  P I C  X X m  
0 3  RYEAR-1 P I C  X X m  
0 3  R S E 2 I d L - 1  P I C  X ( 0 4 ) .  

0 2  PRJJECT-YO. 
0 3  RREF-10-2 P I C  X ( 0 3 ) .  
0 3  RCAT-2 PI: X o  
3 3  RSUdJ-2  P I C  X X X m  
0 3  R F F I R - 2  P I C  X X m  
3 3  RYEAR-2 PI: XXo 
3 3  R S E R I A L - 2  P I C  X ( 0 4 ) .  

0 2  F I L L E R  P I C  X ( 9 0 ) m  

WDR<REC-09 aE3EF INES MORKREC-010 
0 2  F I L L E a  P I C  X ( 0 B ) .  
0 2  REC-TYPE92 P I C  X m  

8 8  TYPE3-OK VALUE '1' THRU '9 ' .  
0 2  F I L L E R  P I C  X ( 1 7 ) .  
0 2  QUALF P I C  XX OLCtJRS 5 0  
0 2  RES-EKP P I C  XXm 
0 2  N A T I O V A L I T Y  P I C  X X m  

88  <-3K VALJE ' 0 1 '  ' 0 2 ' 0  
0 2  PERLT-1  P I C  X ( O 3 ) m  
0 2  F I L L E d  P I C  X ( S S ) m  
0 2  PRO;-VO P I C  X ( 1 S ) m  
0 2  PROJ-VO P I C  X ( 1 5 ) m  
W3RKREC-13 aEDEFINES JORKREC-01. 
0 2  F I L L E R  P I C  X ( O 8 ) .  
0 2  STAFF-1  P I C  XXm 
0 2  F I L L E R  P I C  X ( O 8 ) m  
0 2  STAFF-2  P I C  XXm 
0 2  F I L L E R  P I C  X ( O 8 ) m  
0 2  STAFF-3 P I C  X X m  
0 2  F I L L E a .  P I C  X ( 0 B ) o  
0 2  STAFF-4  P I C  XXm 
0 2  F I L L E R  P I C  X(O881.  

W3RKREC-11 REDEFINES dORKREC-Olm 
0 2  F I L L E R  P I C  X ( O 8 ) m  
0 2  RECURRENT-10 
0 3  PERS-LOLAL P I C  X ( 0 7 ) m  
0 3  PERS-A13 P I C  X I D 7 ) o  
0 3  OPES-LOZAL P I C  X ( 0 7 ) o  
0 3  OPER-A13 P I C  X ( 0 7 ) m  
0 2  F I L L E R  P I C  X ( O 9 2 ) m  
WORKREC-12 3EDEFINES dORKREC-01. 
0 2  F I L L E a  P I C  X ( 1 8 ) m  
t l 7  r A D r T A l  -rn<r,  



C 3  L A P I T A L - 1  P I C  X ( 0 7 ) e  
3 3  F I L L E R  P I C  X ( 1 0 1 -  
3 3  L A P I T A L - 2  P I C  X ( 0 7 1 .  
3 3  F I L L C R  P I C  X ( 1 3 ) -  
3 3  C A P I T A L - 3  P I C  X ( 0 7 1 .  
3 3  F I L L E R  P I C  X 1 1 3 ) -  
3 3  L A P I T A L - 4  P I C  X ( 0 7 ) -  
0 3  F I L L E R  P I C  X ( 1 3 ) -  
3 3  C A P I T A L - 5  P I C  X ( 0 7 ) .  

0 2  F I L L E ?  P I C  X -  
0 2  R D A T E - 1  P I C  X X e  
0 2  R D A T E - 2  P I C  X X -  
0 2  F I L L E d  P I C  X 1 3 3 ) -  
w 3 R k R E C - 1 3  I E D E F I Y E S  H O R K R E L - 0 1 -  
0 2  F I L L € <  P I C  X ( 0 t l ) -  
0 2  D E S I G - I V T  P I C  X -  
0 2  O J I Z E S  P I C  X ( b 3 ) -  
O L  F I L L E I  P I C  X ( 5 b ) .  

P I O J - T A B L E -  
0 2  W T P q O J - Y O  P I C  X (  1 5 )  3 C L U R S  5 3 0 -  
0 2  H T P R U J - V A Y E  P I C  X ( 6 4 )  O C C U R S  5 0 0 -  
P I O J - T A B L E -  
0 2  W T P I O L - V O  P I C  X ( 1 5 1  O C C U R S  5 3 0 -  
0 2  U T P R O L - V A Y E  P I C  X ( 6 4 )  UCCUt7S 5 0 0 -  
L I N E 1 0  
0 2  F I L L E R  PI ' ,  X ( l . 3 ) -  
0 2  L l - I V S T - C O D E  P I C  XXX. 
0 2  F I L L E R  P I C  X ( 1 1 ) .  
0 2  L  1 - S g R V - f R  P I C  XXm 
0 2  F I L L E R  P I C  X ( 1 5 ) -  
02  L l - R E C - T f P E  P I C  XX. 
0 2  L  1- I TEY- 'ODE P I C  X 1 0 3 ) -  
0 2  F I L L E R  P I C  X ( 1 1 ) -  
0 2  L1 -PRO:  P I C  X ( 1 5 ) -  
0 2  F I L L E R  P I C  X ( 0 4 ) e  
0 2  L l - P R O J  P I C  X ( 1 5 ) -  
0 2  F I L L E R  P I C  X ( 0 4 1 -  
0 2  L l - E R R 3 R  P I C  X ( 3 5 1 0  
h E A D 1 .  
0 2  F I L L E i  P I C  X ( O 3 )  V A L J E  S P A C E S -  
0 2  H l C A T E  P I C  X l O d )  V A L U E  S P A C E S .  
0 2  F I L L E 2  P I C  X i  1 4 )  V A L J E  S P A C E S -  
0 2  F I L L E i  P I C  X ( S 5 )  V A L J E  

' N A T I O N A L  C U U V C I L  F O R  S C I E U C E * *  
0 2  F I L L E R  P I C  X ( 3 3 1  V A L J E  

* A N D  T t C H V O L 3 G Y ' .  
0 2  F I L L € %  P I C  X (  11) V A L J E  S i ' A L E S -  
0 2  F I L L E R  P I C  X ( 0 5 )  V A L J E  ' P A L E : * -  
0 2  H l P A G E  P I C  L Z 9 0  
0 2  F I L L E 3  P I C  X 1 0 4 )  V A L J E  S P A C E S -  
H E A D Z -  
0 2  F I L L E I  P I C  X ( 4 5 )  V A L d E  S P A C E S -  
0 2  F I L L E i l  P I C  X ( 4 5 1  V A L U E  

* R E S 3 U S C E  A L L O C A T I O N  I N  A G R I L U L T J R A L  R E S E A P C t i * *  
0 2  F I L L E i  P I C  X ( 4 3 1  V A L J E  S P A C E S -  
H E A D 3 -  
0 2  F I L L E X  P I C  X (  1 3 )  V A L J E  S P A C E S -  
0 2  F I L L E I  P I C  X ( 1 2 I  V A L J E  ' L  I S  T  U 3 * -  
0 2  FILL€% P I C  X ( 3 3 )  V A L J E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 3 4 1  V A L U E  

' V A L I D 4 T I O V  E R R 0 3  L I S T - ( A M E N D M E N T S ) * -  
0 2  F I L L E i  P I C  X ( 4 4 )  V A L i J E  S P A C E S -  
H E A D 4 e  
0 2  F I L L E S  P I C  X ( 5 S )  V A L J E  S P A C E S .  
0 2  F I L L E I  P I C  X ( 3 4 )  V A L U E  A L L  * - * -  



0 2  F I L L E T  P I C  X ( 4 4 )  V A L U E  SPACES. 
01 HEADS. 

0 2  F I L L E 3  P I C  X (  1 0 1  V A L J E  SPACES. 
0 2  F I L L E R  P I C  X ( 1 D )  V A L J E  ' I N S T .  LODE'. 
0 2  F I L L E R  P I C  X l O 4 )  V A L U E  SPACES. 
0 2  F I L L E R  P I C  X ( 1 O )  V A L U E  'SURV. YEAR', 
0 2  F I L L E R  P I C  X ( O 4 )  V A L J E  SPACES. 
0 2  F I L L E T  P I C  X t  1 8 )  V A L U E  ' R E C - T Y P E / I  TEM-CODE'. 
0 2  F I L L E R  P I C  X ( O 4 )  V A L U E  SPACESm 
0 2  F I L L € %  P I C  X ( 1 6 )  V A L J E  'PR3GSAHME YUMBER'. 
OZ F I L L E T  P I C  X ( O 4 )  VALLJE SPACES. 
0 2  F I L L E R  P I C  X ( l 5 )  V A L J E  ' P R O J E C T  NUMBER'. 
0 2  F I L L E T  P I C  X ( O 4 )  V A L U E  SPACES. 
0 2  F I L L E i l  P I C  X ( 2 5 1  V A L J E  

' E R R O R  M E S S A G E ' .  
0 2  F I L L E 2  P I C  X ( 0 9 )  V A L J E  SPACES. 

01 HEAD6m 
0 2  F I L L E R  P I C  X (  1 D )  V A L J E  SPACES. 
0 2  F I L L E X  P I C  X ( 1 0 )  V A L J E  A L L  ' - ' 0  

0 2  F I L L E a  P I C  X ( O 4 )  VALUE SPACESm 
0 2  F I L L € &  P I C  X I 1 0 1  V A L J E  A L L  ' - ' 0  

0.2 F I L L E 3  P I C  X ( 0 4 )  V A L d E  SPACES. 
0 2  F I L L E ?  P I C  X ( l d )  V A L U E  A L L  ' - ' 0  

0 2  F I L L E R  P I C  X I 0 4 1  V A L J E  SPACES. 
0 2  F I L L E 2  P I C  X ( l b 1  V A L J E  A L L  ' - ' 0  

0 2  F I L L E ?  P I C  X ( O 4 )  V A L U E  SPACES. 
0 2  F I L L E 2  P I C  X ( 1 5 1  V A L U E  A L L  ' - ' 0  

0 2  F I L L E ?  P I C  X ( O 4 )  V A L J E  SPACES. 
0 2  F I L L E T  P I C  X ( 2 5 )  V A L J E  A L L  ' - ' 0  

0 2  F I L L E 3  P I C  X ( 0 9 )  V A L U E  SPACES. 
P3OCEDURE D I V I S I O Y .  
P - S T A 3 T .  

O P E N  I N P U T  D I S K - F L  P R O G - F I L E  P R O J - F L  
OUTPUT P R I N T - F L  TAPEOUT. 

M J V E  CURRENT-DATE T 3  d1DATE.  
M 3 V E  SPACES TLI L I Q E l o  
M 3 V E  1 TO CTR. 

P - R E A 3 - P R 3 J .  
R E A D  P R 3 J - F L  AT E N D  M J V E  1 TO C T R  G 3  TO P -READ-PR3Go  
I F  CTR > 5 0 3  GO TO P - P a O J - T - F U L L .  
M 3 V E  P R J J - N 3 - 1  TO WTPXOJ-NO ( C T 2 ) .  
M D V E  PROJ-NAME-1  TO WTPROJ-YAYE ( C T R I .  
A J D  1 T 3  t T 3 m  
G 3  TO P-READ-PROJ.  

P - P 3 O J - T - F U L L  
D I S P L A Y  ' P K J J E C T  T A B L E  F U L L '  CTR. 
STOP ' R J N  A 3 A Y D O N E D ' r  
STOP RUV. 

P-READ-PR3G. 
R E A D  P R 3 G - F I L E  AT  E Y D  GO TO P-REA3.  
I F  L T R  > 5 0 3  GO TO P-PRUG-T-FULL.  
M J V E  P R 3 G - N 3 - 1  TO WTPROG-NO ( C T 3 ) m  
M 3 V E  P R 3 G - N 4 M E - 1  TO WTPROC-YAME ( C T P I .  
A J D  1 T 3  CT2. 
G 3  TO P-REA3-PROG. 

P - P I O S - T - F U L L .  
D I S P L A Y  'PRJGRAHME T A a L E  F U L L ' .  
STOP ' R J N  AaAVDONED'.  
STOP RUVo 

P -REAJ .  
M3VE  SPACES T 3  WORKREC-01-  
R E A D  D I S < - F L  I N T O  d O R K R E C - 0 1  AT  t N D  SO T 3 .  P - E N 3 0  

P - M A 1  %-KEYS-  
I F  VOT I N S T - O K  HOVE ' I N S T .  LODE E S R 3 R '  TO L 1 - E R q O a  

P E K F 3 R Y  P -ER2OR THRU P - E R R 3 R - E X I T .  
I F  YOT 2 E Z - T Y P E - O K  MOVF ' R F Z  T Y P F  FRRCIR' TO L 1 - E R R 0 3  



PERFORM P-ER3OR THRU P - E R R O R - E X I T -  
IF A S J R V - Y R  NJT NLJMERIC M O V E  * S U R V E Y  Y E A R  E R R D R *  T O  ~ 1 - E R R O R  

PERFORM P - E R R 3 R  T H R U  P - E R R O R - E X I T -  
I F  UOT ACT-3K 

M 3 V E  * A , T I O N  CODE ERROR*  TO L1 -ERROR 
PERFORM P-ERRDR THRU P - E R R C I R - E X I T -  

P - S E L E C  Ta 
I F  R E C - T Y P E  = 0 OR 

R E C - T Y P E  = * O B m  OR 
R E C - T Y P E  = 1 GO T 3  P - d R I T E - J U T -  

I F  3EC-TYPE = 0 GO TO P - R E C - 0 1 -  
I F  REC-TYPE = * 0 2 *  GO TO P - R E C - 0 2 -  
I F  * E L - T Y P E  = * 0 3 *  GO TO P - R E C - 0 3 -  
I F  REC-TYPE = * 0 4 *  GO TO P - R E C - 0 4 -  
I F  REC-TYPE = * 0 5 *  GO TO P - R E C - 0 5 -  
I F  REC-TYPE = * 0 6 *  GO TO P - R E C - 0 6 -  
I F  * E L - T Y P E  = * 0 9 *  GO TO P - R E C - 0 9 -  
I F  REC-TYPE = 0 GO TO P - R E C - 1 0 -  
I F  REC-TYPE = 1 1  GO TO P - R E C - 1 1 -  
I F  REC-TYPE = 1 2  GO TO P - R E C - 1 2 -  
GO TO P - R E A D -  

P - R E C - 0  1 
I F  d D I R E C T O 3 - N M  = S P A C E S  

M i l V E  * D I R E C T O R  NAME E R R O R *  TO L1 -ERROR 
PERFORM P - E R R 3 R  T H R U  P - E R R O R - E X I T -  

M 3 V E  1 TO C T R 1 -  
P -Q i JAL -LO i lPa  

I F  C T R l  3 5 GO TO P - W R I T E - O U T -  
I F  P U A L - 1  ( Z T R 1 )  = S P A C E S  A 3 0  1 TO C T 2 1  G 3  TO P - Q U A L - L 0 3 P -  
E X A Y I N E  Q d A L - 1  ( C T R 1 )  R E P L A C I N G  L E A I I N G  SPACES BY  Z E R 3 S a  
M 3 V E  O U A L - 1  ( C T R 1 )  TO Q U A L - d -  
I F  YOT 3 U A L F - 3 K  MCIVE * Q U A L I F I C A T I O N  ERROR*  TO L1 -ERXOR 

PERFORM P - E R R 3 R  T A R U  P - E R R O R - E X I T -  
ADD 1 Ti3 C T 3 1 -  
G 3  TO P - Q J A L - L O O P -  

P - R E C - 0 2 -  
E X A H I N E  WSEY-TECH R E P L A C I N G  L E A D I N G  S P A C E S  B Y  Z E R 3 S a  
E X A M I N E  WTECH R E P L A C I N G  L E A D I N G  S P A C E S  BY  ZEROS*  
E X A Y I N E  J T E L H N  R E P L A C I N G  L E A J I V G  S P A C E S  B Y  Z E R J S -  
E X A Y I N E  WEXEC R E P L A C I ' N G  L E A D I N G  S P A C E S  BY  Z E R 3 S a  
E X A Y I N E  WCLER R E P L A C I N G  L E A 3 I Y G  S P A C E S  B Y  Z E R 3 S a  
E X A Y I N E  d 4 R T S A N  R E P L A C I N G . L E A 3 I V G  S P A C E S  BY  Z E R J S -  
E X A M I N E  d J N S K I L  R E P L A C I N G  L E A D I N G  S P A C E S  B Y  Z E R D S -  
I F  d S E N - T E C H  N 3 T  N U M E R I G  3 R  

r i TECH NOT N U M E R I C  i lR  
NTEC HN NOT N U M E R I C  OR 
d E X E C  Ni3T N U M E R I C  OR 
clCLE'4 NOT  N J M E R I C  3R  
WARTSAY NOT NLJMERIC OR 
r i U % S K I  L NOT N J M E R I C  

MDVE * N O -  OF S T A F F  ERROR' 1 3  L 1 - E R R 3 R  
PERFORM P - E R R J R  T d R U  P - E R R O R - E X I T -  

G J  TO P - W R I T E - U J T -  
P - R E C - 0 3 -  

I F  NOT TYPE-OK MOVE * T Y P E  ERROR*  TO L 1 - E R R O R  
P E 3 F J R H  P-ERROR THRU P - E R R 3 R - E X 1  TI 

H I V E  1 TO C T R l a  
P - A Y T - L 3 0 P -  

I F  C T R l  3 1 3  GO T D  P - d R I T E - 3 U T -  
E X A Y I N E  A Y T - 1  ( C T R 1 )  R E P L A C I N G  L E A O I N S  SPACES B Y  Z E 3 O S a  
I F  AMT-1  ( C T R l J  NOT  N J M E R I C  HDVE * A W O J N T  ERROR*  13  L 1 - E R R O R  

PERFORM P-ERROR T d R J  P - E R R O R - E X I T -  
A I D  1 1 3  C T 3 L a  
G 3  TO P - A Y T - L O O P -  

P - R E C - 0 4 -  
I F  VOT 'ODE-OK MOVF * I T F M  CDDF F R R O R *  T D  L I - E R R 3 R  



PERFORM P-ERRSR T 4 R 9  P - E R R O R - E X I T .  
E X A M I h E  R P R 3 V I D E D  R E P L A C I Y G  L E A D I V G  S P A C E S  BY  ZER3Sw 
E X A V I N E  R J S E D  R E P L A C I Y G  L E A 3 I V G  S P A C E S  B Y  ZERJS .  
I F  X P ' I O V I D E I  YOT N U q E R I C  O a  

' IUSED NOT V U Y E P I C  
MOVE ' P R 3 V I D E D  OR U S E D  AMT E 3 R 3 R e  TO L1-E.R3OZ 
P E R F 3 R Y  P - t P K U R  THRU P - E 3 R 3 R - E X I T .  

G 3  TO P - W 3 I T E - O U T .  
P - R E C - 0 5 .  

I F  B U 3 G - Y a 1  = S P A C E S  OR 
BUDG-YRZ = S P A C E S  OR 
B U D G - Y R 1  N J T  N U M E R I C  O R  
B U D G - Y X Z  N 3 T  N U M E R I C  MOVE ' B J D S E T  YEAR E R R J R '  1.0 L l - E R R O R  
P E R F 3 R Y  P-ERROR THHU P - E R R D R - E X I T .  

P - C i E L K - A Y T .  
E X A M 1  NE E X P - 1  R E P L A L I  VG L E A 3 I Y G  S P A C E S  3Y ZER3Sm 
E X A M I N E  E X P - 2  R E P L A C I V G  L E A J I Y G  S P A C E S  3 Y  ZEROS. 
I F  E X P - 1  N 3 T  N d M E R I C  OR 

E X P - 2  N I T  N U M E R I C  HOVE 'EXP. A Y O J N T  E R R O Z '  1 3  L 1 - E 3 R O R  
PERFOR'I  P - t R K O R  THRU P - E R R O R - E X I T .  

G 3  TO P - i d Z I T E - O d T .  
P - R E C - 0 6 .  

M J V E  PR3GXA'lME-UO TO WPROGVO. 
M J V E  PRDJECT-YO 10 WPROJQO. 

P-SEARCH. 
PERFORM P-SEARCr i -PR3GNO T H R g  P -PROG-EX IT .  
I F  G E Y - I N J - 1  = 0 MOVE *PROG. NUYBER E R R 3 R '  TO L 1 - E R X O R  

P E R F 3 R q  P-ERROR THRU P - E R R 3 R - E X I T .  
PERFORM P-SEARCH-PR3JVO THRU P - P R O J - E X 1  T *  
I F  G E Y - I N 3 - 2  = 0 MOVE ' P R O J *  N U Y B E R  E a R 3 R '  T O  L 1 - E R 3 O R  

P E R F 3 R q  ?-ERROR T H R U  P - E R R 3 R - E X I T *  
M J V E  0 10 G E N - I N D - 1  G E N - I N D - 2 .  
G 3  TO P - W R I T E - O U T .  

P - R E C - 0 3 -  
I F  YOT TYPEP-DK MOVE ' R E C - T Y P E 9 2  E R R O a '  T 3  L 1 - E R R O R  

P E R F D R Y  P-ERROR THRU P - E R R 3 R - E X I T .  
I F  Y A l I 3 N A L I T Y  = S P A L E S  GO TO P-PERCT, 
E X A Y I N E  N A T I O N A L I T Y  R E P L A C I N G  L E A 3 I Y G  S P A C E S  d Y  ZERDS. 
IF NOT (-JK M O V E  ' N A T I O Y A L I T Y  E ~ R J R '  T O  L?-ERROR 

P E 3 F  3 R Y  P-ER3OR THRU P - E R R 3 R - E X 1  Tm 
P-PERGT.  

E X A M I N E  P E R C T - 1  R E P L A C I N G  L E A 3 I Y G  S P A C E S  BY  Z E R 3 S a  
I F  P E R C T - 1  Y O 1  V U W E a I L  

MOVE ' P E R C E N T A G E  ERROR' TO L 1 - E R R O R  
PERFORM P-ERROR T d R U  P - E R 3 0 3 - E X I T .  

M 3 V E  1 TO CTR1.  
P - R E C 9 - L O O P *  

I F  C T R l  > 5 G D  TO P -CdECK-REFVO.  
I F  3 U A L F  ( C T R 1 )  = S P A C E S  AD3  1 TO C T R l  SO 1 3  P - R E L 9 - L 3 0 P m  
M 3 V E  Q U A L F  ( C T H 1 )  T 3  3 U A L - W e  
I F  \OT fUAL;-3K M 3 V E  ' U U A L I F I C A T I 3 N  E 3 R D R '  TO L 1 - E R a O 3  

PERFORM P-ERROR T d R i J  P - E R 3 0 3 - E X I T .  
A 3 D  1 1 3  C T 3 l m  
G 3  TO P -REC3-LOJP .  

P - C i E L K - R E F Y O .  
MOVE PRDG-N3  TO WPROGNO* 
Y 3 V E  P R O J - N 3  TO d P R O J N O *  
G 3  TO P -SEA3CH.  

P -REC - 10. 
E X A Y I N E  S T A F F - 1  R E P L A C I N G  L E A 3 I Y G  S P A C E S  BY ZER3Sm 
E X A Y I N E  S T A z F - 2  R E P L A C I Y G  L E A D I Y G  S P A t E S  BY ZER3Sm 
E X A Y I N E  S T A F F - 3  R E P L A C I N G  L E A D I Y G  S P A C E S  B Y  ZER3Sm 
E X A M I N E  S T A Z F - 4  R E P L A C I Y G  L E A D I Y G  S P A Z E S  BY  ZER3Sm 
I F  S T A F F - 1  Y O 1  Y U ' 4 E i t I L  OR 

S T A F F - 2  YOT N U M E X I C  OR 
S T A F F - 3  YOT V U H E Z I C  OR 



S T A F F - 4  YOT N U M E R I C  
MOVE 'N3m O F  S T A F F  ERROR'  13  L 1 - E R R D R  
PERFORM P-ERROR T d R U  P - E R X O R - E X I T -  

G 3  TO P - C i E C K - R E F N O -  
P - R E C - 1 1 -  

E X A M I N E  P E R S - L O C A L  R E P L A C I N G  L E A D I N C  SPACES BY Z E 3 O S a  
E K A Y I N E  P E R S - A I D  R E P L A C I N S  L E A D I N ;  S P A C E S  BY Z E 3 O S o  
EXAYINE O P E * - L O C A L  REPLACING LEADINS S P A C E S  B Y  ZEROS-  
E X A Y I N E  O P E * - A I D  a E P L A C I N G  L E A D I N G  S P A C E S  BY ZE3OS.  
I F  R E C U 3 R E N T - 1  NOT V U Y E R I C  

MOVE 'RECiJRRENT AMOUNT E R I O Z '  1 3  L 1 - E R R O R  
PERFORM P-ERROR T d R U  P - E R & O * - E X I T .  

G 3  TO P - C i E L K - R E F N O m  
P - R E C - 1  21 

E X A Y I N E  C A P I T A L - 1  Z E P L A C I N S  L E A D I N G  S P A C E S  BY Z E R O S *  
E X A Y I N E  C A P I T A L - 2  & E P L A C I N G  L E A D I N G  S P A C E S  BY ZEROS-  
E X A M I N E  C A P I T A L - 3  & € P L A C I N G  L E A D I N G  S P A C E S  BY ZEROS-  
E X A M I N E  C A P I T A L - 4  R E P L A C I N G  L E A D I N C  S P A C E S  BY ZEROS, 
E X A Y I N E  C A P I T A L - 5  3 E P L A C I N t  L E A D I N L  S P A C E S  BY ZEROS-  
I F  C A P I T A L - 1  NOT N J M E R I C  OR 

C A P I T A L - 2  NOT N d M E R I C  OR 
C A P I T A L - 3  NOT N J M E R I C  OR 
C A P I T A L - 4  NOT N U M E R I C  OR 
C A P I T A L - 5  NOT N U M E R I C  

YOVE ' L A P I T A L  COST AMOUNT E R q O R '  1 3  L 1 - E R R 3 R  
P E R F 3 R M  P -ER3OR THRU P - E R R 3 R - E X 1  TI 

GD TO P-CAECK-REFNO.  
P - W Z I  TE -O3Tm 

I F  SW1 = 1 YOVE 0 1 3  SW1 GO T J  P-READ-  
W R I T E  O J T R E C  FROM W 3 R K R E C - 0 1 -  
G 3  TO P-REA3.  

P -ERR3Rm 
PERFORM P - H E A D  T H R U  P -HEAD-EX  I To 
M 3 V E  1 TO S d l m  
M 3 V E  WIQST-,ODE TO L 1 - I N S T - C O D E -  
MOVE WSJRV-YR TO L1 -SURV-YR,  
M 3 V E  REC-TY PE TCI L 1 - R E C - T Y P E .  
I F  3 E C - T Y P E  = '03 '  MOVE T Y P E 3 2  1 3  ~ l - I T E ' l - ' C O D E *  
I F  XEC-TYPE = '04 '  M 3 V E  R I T E M - L O D E  1 3  L l - I T E M - L O D E *  
J F  * E L - T Y P E  = '09' M 3 V k  R E C - T Y P E 9 2  1 3  L 1 - I T E M - L O D E -  
M 3 V E  P R 3 G - N 3  T D  L 1 - P R O G -  
M 3 V E  P R D J - N 3  TO L 1 - P R O J -  
W * I T E  L P - % E L  FROM L I N E 1  A F T E R  2. 
M 3 V E  SPACES T D  L I N E 1 0  
S J B T R A C T  Z FROM L C T -  

P - E S R J R - E X 1  To  
E X 1  T -  

P - S E  ARC i -PR3GVO.  
M 3 V E  0 TO G E N - I N D - 1 -  
M 3 V E  1 TO CTR, 

P - S P R 3 G - L P -  
I F  Z T R  > 5 0 3  GO TO P - P R O G - E X I T -  
I F  WPR3GYO = WTPROC-YO ( L T R I  

YOJE 1 TO S E Y - I N D - 1  
5 0  Ti3 P - P R I G - E X I T -  

ADD 1 1 3  C T R -  
G 3  TO P -SPR3G-LP ,  

P - P R O > - E X I T ,  
E X I T *  

P - S E A i I C d - P R 3 J Y O .  
M J V E  0 TO G E N - I Y D - 2 1  
M 3 V E  1 TO C T R *  

P - S P R  J J - L P m  
I F  L T R  > 5 0 3  L O  13 P - P R O J - E X I T -  
I F  J P R O J N J  = d T P R O J - N O  ( C T K )  

Y n U F  1 T Q  LFY-TNn-? 



SO T O  P - P R 3 J - E X I T .  
ADD 1 T 3  C T 3 o  
G 3  TO P - S P R a J - L P o  

P - P 3 O J - E X I T *  
E X I T .  

P-HEAD. 
I F  L C T  > 3 SO TO P-4EAD-EXIT .  
ADD 1 T 3  PASE-CTo  
M3VE PASE-CT TO H1PAGEo  
W 3 I T E  LP -?EZ  FRDM H E A D 1  AFTER NEWPASEo 
WRITE  LP-RE: FROM H E A D 2  AFTER 20 
W 3 I T E  L P - 3 E t  FROM H E A D 3  AFTER 20 
W 3 I T E  L P - 3 E 2  FRDM H E A D 4  AFTER 10 
W R I T E  LP -RE2  FROM H E A D 5  AFTER 20 
W 3 I T E  LP-REC FROM H E A D 6  AFTER 1 0  
M3VE 50 T 3  L C T o  

P-HEAD-EX1 Ta 
E X 1  To 

P -EVDo  
CLOSE D I S K - F L  TAPEDUT P R O G - F I L E  

P 3 O J - F L  P R I N T - F L a  
STOP RUM, 

/= 
/ /  L B L T Y P  TAPE 
/ /  EXEC L N 6 E D T  
/ b  
.? f f  E 3 J  



(v) PROGRAM RAARP84 

3.24 This is an update program. The master file records are either amended 

or deleted depending on the amendment action code. New records 

are inserted in the file in the appropriate sequence. 

INPUT - (1) RAARDATA on magnetic tape (see 2.21 through 2.34) 
(2) RAARTRAN on disk 

OUTPUT - (1) RAARDATA on magnetic tape 

(2) Printout LIST 84 entitled 'UPDATE REPORT' (See ~ppendices 
11, 111) . 

(b  Program Procedure 

3.25 The program first opens both the input and output files, then reads the 

amendment file, RAARTRAN, and the master file, RAARDATA, respectively. 

In each case, the keys for comparison are prepared. 

3.26 If the master key is less than the amendment key, the master file 

record is copied to the output file and the next master file record 

is read and comparison is repeated. 

3.27 If the master key is equal to the amendment key and the action code in 

the amendment record is a deletion, then a deletion is made and a 

message together with the main keys printed. The program then goes 

to read both the files. Further if the action code is an amend- 

ment, then amendment record is moved to the output record and written 

to the output file. An amendment message is printed together with the 

main keys. 

3.28 If master key equals the amendment key and the amendment code is an 

insertion, then a further check is made to ensure that it is not a 

duplication before the actual insertion is made. 

3.29 If master key is greater than the amendment key, and the amendment 

code is an insertion, then the amendment record is moved and written 



t o  t h e  o u t p u t  f i l e ,  o t h e r w i s e  an e r r o r  message i s  o u t p u t  t o  t h e  l i n e  

p r i n t e r .  

3.30 I f  t h e  amendment key e q u a l s  t h e  m a s t e r  k e y ,  t h e  a c t i o n  code i s  a  

d e l e t i o n ,  and t h e  amendment r e c o r d  t y p e  e q u a l s  06 then  t h e  program 

d e l e t e s  a l l  r e c o r d s ,  from 06 th rough  12 ,  of t h e  same p r o j e c t  number. 

Upto 25 p r i n t  r e c o r d s  a r e  p r i n t e d ,  doub le  spaced on e v e r y  new page f o r  

t h e  update  r e p o r t .  



( C  PROGRAM FLOWCHART - RAARP 84 

START (2 Fl F I L E S  

I I 

READ 
T RAN S 

F I L E  

YES 
) 

MOVE HIGH- 
VALUES TO 
T KEY 

NO 
V 

PREPARE 
T KEY 

Y E S  WOVE 0 
T O  SW1 > 

)' 

V 

NO 

READ 
MASTER 
F I L E  

F 

MOVE H I G H  
VALUES T O  
M KEY 

- 

> 

PREPARE 
M KEY 





NO PREPARE 
ERROR 
MESSAGE 

1 YES 

NO PREPARE 
7 

> DELETION 
MESSAGE 

ST ORE 
PROJECT 
NUMBER 

YES SET 
SW1 

I 
WRITE 
PRINT REC 
FROM 

MASTER REC 
w 

READ 
MASTER 
F I L E  

I\- 
NO YES > 

MOVE 
HIGH-VALUES 

TO MKEY 



ERROR 
MESSAGE 

Y E S  

I 

YES N 0 NO 

N 0 

NO 
> 

NO NO 

t 
v 

MOVE 1 TO SW1 

Y E S  



YES 

NO WRITE OUTREC 
FROM 
TRANS REC 

YES 'r 

- + 
MOVE CORR 
TRANS REC. 
TO OUTREC 

- 

YES 

, 

4 

WRITE 
OUTREC 

PREPARE 
APPROPRIATE 
ERROR 
MESSAGE 



AND WRITE 
PRINT-REC' 

SUBTRACT 
2 FROM 



(d PROGRAtY LISTING - RAARL'84 

;:: i f  J38 J \ M = R A A K P 8 4 r C L A S S = A r U S E R = O P S O 4 0 0 0  
/ /  J J B  R 4 A 3 P d 4  U P D A T E  P R 3 G Z A Y  
/ /  L I B 3 E F  C L v T 3 = U S ? C L Z  
/ /  O P T I O \  L A T A L  

P i A S E  R A P 3 P B 4 , C  
/ /  EKE:  F C ~ B ~ L T S I Z E = S ~ <  

C Y L  N ~ S ~ O T C L I S T T J X R E F I F L O W = ~ ~ I ~ T A T E  
I 3 E V T I F I C A T I O V  3 I V I S I 3 h .  
PR0 ;RAM- I  0. R A A X P B 4 .  
A J T i O I m  C K L r  4 b d K ~  AMKI NKMm 
E V V I R 3 N Y E N T  D I V I S I O N .  
C 3 N F I S U R A T I 3 N  S E C T I O N m  
S 3 U T C E - L O Y P J T E R .  I B M - 3 7 0 .  
O B J E C  T-COMPLJTER. I B M - 3 7 3 .  
S ~ T L I A L - N A M E S .   LO^ IS N E ~ P A G E  s Y s I P r  IS  C ~ E A D E R .  
I V n J T - O U T P U T  S E L T I O N .  
F I L E - L O V T R O L .  

S E L E C T  P R I N T - F L  A S S I G N  1 3  S Y S 0 2 7 - U R - 1 4 0 3 - S .  
S E L E C T  T H 4 N S - F L  A S S I G N  TO S Y S 0 0 1 - D A - 3 3 4 0 - S m  
S ' E L E C T  Y A S T E R - F L  A S S I G N  TO S Y S 0 0 2 - d l - 3 4 2 0 - S .  
S E L E C T  T A P E J U T  A S S I S N  T O  S Y S 3 0 3 - J T - 3 4 2 0 - S m  

D A T A  3 I V I S I J N .  
F  IL t .  S E C T I O V m  
F )  P R I N T - F L  R E C O R D I Q G  M O D E  I S  F  

L A B E L  R E C J H 3 S  A R E  O Y I T T E D  
D A T A  3 E L O Z D  I S  L P - R E C .  

0 1  L P - R E C .  
0 2  FILLEP, 31; ~ ( 1 3 3 ) .  

F 3  T ? ~ v S - F L  C C C . ? R l I ' J ( ,  " J C '  1 5  F 
. ' I . ? -K  C I h T A I f d ;  > 4 ! C  L ~ A R A C T L K S  
L A U i L  R t C 3 R J S  A I E  S T A ' d D A K 3  
D A T A  R E L O i D  I b  T R A N S - I E C .  
V k L L J E  O F  I D  I S  ' R A A R T Z A N ' .  

01 T 3 A U S - R E C .  
0 2  F I L L E R  P I C  X ( 1 2 d ) .  

F )  M A S T E R - F L  R E C O R 3 I U G  M O D E  I S  F  
B L O C K  C 3 N T A I h S  7 0 0 0  C d A 2 A C T E R S  
L A B E L  R E C 3 R J S  A R E  S T A V D A R D  
D 4 T A  R E C O a D  I S  MASTER,-REC.  
V A L J E  O F  I D  I S  @ H A A 3 D A T A e .  

01  M A S T E T - Z E C .  
0 2  F I L L E 2  P I C  X ( 1 4 0 ) .  

F D  T A P E O U T  Z E C O R D I N G  Y O D E  I S  F  
B L O L K  C 3 N T A I h S  7 0 0 0  C Y A R A C T E R S  
L A B E L  R E C J R J S  A R E  S T A h D A R D  
D A T A  R E C O R D  I S  J U T R E C .  ... V A L d E  O F  I D  I S  @ R A A K D A T A e .  

01 O J T a E L .  
0 2  F I L L E T  P I C  X ( 1 4 0 ) .  

W D R K I  V G - S T O R A S E  S E C  T I  3N. 
7 7  C T R  P I C  999 V A L U E  0. 
7 7  P A G E - C T  P I C  999 V A L d E  0. 
7 7  L C T  P I C  939 V A L U E  0. 
7 7  S d l  P I C  9 V A L U E  0. 
7 7  G E N - I V D - 1  P I C  9 V A L U E  0. 
7 7  G E N - I N D - 2  P I C  9 V A L U E  0. 
7 7  C T R l  P I C  97 V A L U E  3. 
7 7  C T R Z  P I C  97 V A L U E  3. 
0 1  S T O R E - 1 .  

0 2  O d A L - d  P I C  XK. 
8 8  Q d A L F - O K  V A L 3 E  @ D l @  T H X U  '09'. 

0 2  S P P 3 J - N 3  P I C  X ( 1 S ) m  
0 1  M<EY.  



U L  I N b I - C J I J L  I'LL X ( U 3 1 .  

0 2  S U R V - Y E A 3  P I C  XX. 
0 2  d R E C - T Y P E  P I C  XX. 
0 2  Y P R O L h r 3  P I C  X ( 1 5 ) .  
0 2  M P R O J N D  P I C  X ( 1 5 1 .  
T ( E  Y. 
0 2  T - C d D E  P I C  X ( 0 3 1 .  
0 2  T - Y E A ?  P I C  Xi(-  
0 2  T X E L - T Y P E  P I C  XX. 
0 2  T P R J G I O  P I C  X ( 1 5 1 .  
0 2  T P R 3 J \ O  P I C  X ( 1 5 1 0  

M d S T E R - 3 1 .  
0 2  i I N S T - C 3 D t  P I C  X ( 0 3 ) .  
0 2  W S U X V - Y 4  P I C  XX. 
O Z  F I L L E T  P I C  X *  
0 2  K E C - T Y P E  P I C  XXm 
0 2  W D I X E C T J R - N Y  P I C  X I 1 5 ) .  
0 2  WQUdL.  

3 3  J U A L - 1  P I C  X X  O C C J R S  5. 
0 2  F I L L E ?  P I C  X ( 1 0 7 ) .  
M A S T E d - 0 2  X E J E F I V E S  Y A S T E R - 0 1 -  
0 2  FILLER PIC x c o a ) .  
0 2  WYEARS.  

0 3  d P i D Y E A R S  3CCLJXS 1 0 0  
3 4  N P H J - 1  P I C  X X -  

0 3  d M S C Y € A R S  O C C J R S  10. 
04 A M S C - 1  P I C  X X -  

0 3  d B S C Y € A R S  3 C L U R S  1 0 1  
3 4  d B S C - 1  P I C  XXm 

0 2  F I L L E 2 5 .  
0 3  d S E N - T E C t 4  P I C  X X o  
3 3  d T E C i  P I C  X X o  
0 3  d T t C i N  P I C  X X o  
3 3  rJEXEC P I C  XX. 
3 3  d C L E 3  P I C  X X o  
0 3  d A R T S A Y  P I C  X X o  
3 3  d U V S ( I L  P I C  XXXI 

0 2  F I L L E X  P I C  X ( 5 7 1 .  
M A S T € * - 0 3  X E D E F I  q E S  M A S T E R - 0  1. 
0 2  F I L L E 3  P I C  X ( O B 1 .  
0 2  T Y P E 3 2  P I C  X o  
0 2  R E C - D E V - A M T .  

0 3  A M T - 1  P I C  X ( 0 7 )  O C C J R S  10- 
O L  F I L L E X  P I C  X ( 6 1 1 .  
M A S T E K - 3 4  X E C I E F I N E S  M A S T E R - 0 1 1  
0 2  F I L L E X  P I C  X ( O B 1 .  
0 2  R I T E M - C J D E  P I C  X ( 0 3 ) .  
0 2  F I L L E X  P I C  X ( 0 9 ) .  
0 2  R E X P .  

0 3  R P X O V I J E D  P I C  X ( 0 7 ) .  
0 3  &USE2 P I C  X ( C 7 1 .  

0 2  F I L L E X  P I C  X (  106) .  
M A S T E S - 3 5  X E d E F I N E S  Y A S T E R - 0  11 
0 2  F I L L E 3  P I C  X ( 0 B ) o  
0 2  k Y U 3 G o  
0 3  B U D S - Y R l  P I C  X X -  
0 3  E X P - 1  P I C  X ( 0 7 ) .  
0 3  B J D G - Y R Z  P I C  X X -  
0 3  E X P - 2  P I C  X ( 0 7 ) .  
0 2  F I L L E X  P I C  X (  1 1 4 1 0  
M 4 S T E P - 0 6  X E 3 E F I h E S  Y A S T E R - 0 1 0  
0 2  F I L L E R  P I C  X ( 3 8 1 .  
0 2  P R 3 G q A Y M E - V O o  

3 3  R R E F - \ O - 1  P I C  X X X -  
3 3  R L A T - 1  P I C  X *  



3 3  K b U u J - 1  P I L  A X X .  
3 3  R F F 3 R - 1  P I C  X X o  
3 3  R Y E A R - 1  P I C  X X o  
0 3  R S E R I 4 L - 1  P I C  X ( 0 4 ) .  

0 2  P R 9 J E C T - V O .  
3 3  R A E F - V O - 2  P I C  X ( 0 3 ) .  
3 3  R C A T - 2  P I C  X. 
9 3  K S U d J - 2  P I C  X X X .  
3 3  R F F 3 R - 2  P I C  X X -  
3 3  R Y E A R - 2  P I C  X X o  
3 3  R S E Q I A L - 2  P I C  X ( 3 4 1 .  

0 2  F I L L E R  P I C  X (  1 0 2 ) .  

0 1  M A S T E R - 0 9  X E 3 E F I N E S  Y A S T E R - 0 1 .  
0 2  F I L L E i  P I C  X ( 0 8 1 .  
0 2  R E C - T Y P E 9 2  P I C  X. 
0 2  F I L L E A  P I C  X ( 1 7 ) .  
0 2  W R E S T .  
0 3  Q d A L F  P I C  X X  O C C J R S  5. 
0 3  R E S - E X P  P I C  XX. 
0 3  N A T I O U A L I T Y  P I C  XX. 
0 3  P E R C T - 1  P I C  X ( 0 3 1 .  
0 2  F I L L E 2  P I C  X ( 5 7 1 .  
0 2  P R O S - U O - k  P I C  X (  1 5 1 .  
0 2  P R O J - V O - W  P I C  X ( 1 5 1 .  
0 2  B A T C H - N 3  P I C  X ( 0 3 1 .  
0 2  F I L L E 2  P I C  X ( 0 7 1 0  

0 1  M A S T E X - 1 0  3 E D E F I Y E S  Y A S T E R - 0 1 .  
0 2  F I L L E R  P I C  X ( O B 1 .  
0 2  W S T A F F .  
03 S T A F F - 1  P I C  X X m  
0 3  F I L L E 2  P I C  X ( 0 8 1 .  
0 3  S T A F F - 2  P I C  X X o  
03  F I L L E X  P I C  X ( O B ) *  
0 3  S T A F F - 3  P I C  X X *  
0 3  F I L L E X  P I C  X ( O B 1 .  
0 3  S T A F F - 4  P I C  X X *  
0 2  F I L L E R  P I C  X ( 6 0 1 .  
0 2  P R O L N 3 - 1 0 - W  P I C  X ( 1 5 1 ,  
0 2  P R O J N 3 - 1 0 - d  P I C  X (  1 5 1 0  
0 2  F I L L E R  P I C  X ( 1 0 1 .  

01  M A S T E R - 1 1  X E 3 E F I V E S  Y A S T E R - 0 1  
0 2  F I L L E R  P I C  X ( 0 8 1 .  
0 2  R E C U I R E N T - 1 ,  
0 3  P E R S - L O C A L  P I C  X ( 0 7 1 .  
0 3  P E R S - A 1 3  P I C  X ( O 7 J o  
0 3  O P E R - L O C A L  P I C  X ( 3 7 1 ,  
0 3  O P E X - 9 1 3  P I C .  X ( 0 7 1 ,  
0 2  F I L L E R  P I C  X ( b 4 1 ,  
0 2  P R O L N 3 - 1 1 - 6  P I C  X (  1 5 1 .  
0 2  P R O J N 3 - 1 1 - k i  P I C  X ( 1 5 1 .  
0 2  F I L L E a  P I C  X ( 1 0 1 .  

0 1  M A S T E X - 1 2  3 E D E F I Y E S  Y A S T E R - 0 1 .  
0 2  F I L L E X  P I C  X t  1 8 1 .  
0 2  C A P I T A L - C 3 S T .  

3 3  L A P I T A L - 1  P I C  X ( 0 0 .  
3 3  F I L L E R  P I C  X ( 1 3 1 0  
3 3  ' A P I T A L - 2  P I C  X ( 0 7 1  
33  F I L L E R  P I C  X ( 1 0 1 .  
3 3  C A P I T A L - 3  P I C  X 1 0 7 ) *  
3 3  F I L L E R  P I C  X ( 1 3 ) .  
3 3  C A P I T A L - 4  P I C  X ( 0 7 1 *  
3 3  F I L L E R  P I C  X ( 1 3 ) .  
3 3  L A P I T A L - 5  P I C  X ( 0 7 ) o  

0 2  F I L L E R  P I C  X o  



U L  U k J A l t - 1  V A L  h h .  

0 2  R D A T E - 2  P I C  XX. 
0 2  F I L L E R  P I C  X ( O Z 1 -  
0 2  PROSN3-12-W P I C  X  ( 1 5  I 
0 2  PROJN3-12-W P I C  X  ( 1 5  I 
0 2  F I L L E R  P I C  X ( 1 0 l o  
MASTER-13 I E D E F I Y E S  MASTER-010  
0 2  F I L L E R  P I C  X ( 0 B ) -  
0 2  D E S I G - I V T  P I C  Xo 
0 2  Q U I Z E S  P I C  X ( 6 3 1 0  
0 2  F I L L E i t  P I C  X ( 6 B ) -  

T i t A N S - 0 1 0  
0 2  T I N S T - C 3 D E  P I C  X ( 0 3 1 0  
0 2  T S U R V - Y I  P I C  XX. 
0 2  ACTION-CODE P I C  Xo 
0 2  REC-TYPE-  1 P I C  XXo 
0 2  T D I R E L T 3 R - N M  P I C  X 1 1 5 1 o  
0 2  TQUAL. 

3 3  QUAL-T P I C  XX OLCURS 5 0  
0 2  F I L L E R  P I C  X ( 0 9 5 1 0  
T R A N S - 0 2  R E D E F I N E S  TRANS-31  
0 2  F I L L E a  P I C  X ( 0 8 1 0  
0 2  TYEARSo 

0 3  TPdDYEARS OCCURS 1 0 0  
3 4  TPHD-1  P I C  XXo 

0 3  THSCYEARS OCCURS 10. 
0 4  TMSC-1 P I C  XXo 

0 3  T9SCYEARS OCCURS 1 0 0  
0 4  T B S C - 1  P I C  XXo 

0 2  F I L L E R 4 0  
0 3  TSEN-TECH P I C  XXo 
0 3  TTECd P I C  XXo 
0 3  TTEC-IN . P I C  XXo 
3 3  r E X E L  P I C  XXo 
0 3  T C L E 3  P I C  XXo 
0 3  TARTSAN P I C  XXo  
0 3  T U V S C I L  P I C  XXXI 

0 2  F I L L E R  P I C  X ( 4 5 ) o  
T R A Y S - 0 3  % € D E F I N E S  TRANS-01. 
0 2  F I L L E 3  P I C  X ( 0 B I o  
0 2  T Y P E 3 2 - r  P I C  Xo 
0 2  REC-DEV-AMT-TO 

0 3  AMT-1 P I C  X ( 0 7 1  OCCJRS 100 
0 2  F I L L E a  P I C  X ( 4 9 1 0  
T R A N S - 0 4  i t E D E F I N E S  T R A N S - 0 1 -  
0 2  F I L L € %  P I C  X ( 0 B I o  
0 2  T I T E M - C 3 D E  P I C  X ( 0 3 1 0  
0 2  F I L L E R  P I C  X ( 0 9 ) o  
0 2  TEXPo  

0 3  T P R O V I D E D  P I C  X 1 0 7 1 o  
0 3  T U S E I  P I C  X ( 0 7 1 0  

0 2  F I L L E R  P I C  X ( 0 9 4 1 0  
T R A N S - 0 5  3 E D E F I N E S  T R A N S - 0 1 0  
0 2  F I L L E i t  P I C  X ( 0 8 I o  
0 2  TBUDGo 
0 3  TBUDG-VR1 P I C  XXo 
0 3  TEXP-1  P I C  X ( 0 7 1 0  
0 3  TBUDS-YRZ P I C  XXo 
0 3  TEXP-2  P I C  X ( 0 7 1 -  
0 2  F I L L E %  P I C  X ( 1 0 2 I o  
TRANS-C5  3 E D E F I N E S  TRANS-31 -  
0 2  F I L L E R  P I C  X ( 0 8 1 e  
0 2  PRJGitAMME-NO-To 

0 3  TREF-VO-1  P I C  XXXo 



03 T C A T - 1  P I C  XI 
0 3  T S U B J - 1  P I C  X X X -  
0 3  T F F D R - 1  P I C  XXm 
3 3  T Y E 4 R - 1  P I C  XXm 
0 3  T S E R I d L - 1  P I C  X ( 0 4 1 -  

0 2  P R 3 J E C T - V O - T -  
0 3  T R E F - Y O - 2  P I C  X ( 0 3 1 -  
0 3  T C A T - 2  P I C  X-  
3 3  T S U B J - 2  P I C  X X X -  
0 3  T F F D R - 2  P I C  XXm 
3 3  T Y E A R - 2  P I C  XXm 
0 3  T S E R I d L - 2  P I C  X ( 0 4 1 -  

0 2  F I L L E R  P I C  X ( 9 0 ) -  
* +- 

01 T R A N S - 0 9  3 E D E F I N E S  T R A N S - 0 1 -  
0 2  F I L L E R  P I C  X ( 0 8 ) -  
0 2  R E C - T Y P E 9 2 - T  P I C  Xm 
0 2  F I L L E X  P I C  X ( 1 7 ) -  
0 2  T R E S T -  
0 3  Q U A L F - T  P I C  XX D C C U R S  5 m  
0 3  R E S - E X P - T  P I C  XXm 
0 3  N A T I O Y A L - T  P I C  X X -  
0 3  P E R C T - T  P I C  X ( 0 3 1 -  
0 2  F I L L E R  P I C  X ( 5 5 1 -  
0 2  P R O S - Y D - 9 - T  P I C  X (  1 5 ) -  
0 2  P R O J - N O - 9 - T  P I C  X ( 1 5 ) m  

01 T R A Y S - 1 0  X E D E F I Y E S  T R A N S - O l m  
0 2  F I L L E 2  P I C  X ( O 8 ) -  
0 2  T S T A F F m  
0 3  S T A F F - 1 - T  P I C  XXm 
0 3  F I L L E R  P I C  X ( O 8 ) m  
0 3  S T A F F - 2 - T  P I C  X X -  
0 3  F I L L E R  P I C  X ( 0 8 ) -  
0 3  S T A F F - 3 - T  P I C  XXm 
0 3  F I L L E R  P I C  X ( 0 8 ) -  
0 3  S T A F F - 4 - T  P I C  XXm 
0 2  F I L L E R  P I C  X ( 5 8 ) -  
0 2  PROGNLI -10-T  P I C  X (  15) .  
0 2  P R O J N O - 1 0 - T  P I C  X ( 1 5 ) m  

L .- 
01 T R A N S - 1 1  R E D E F I N E S  T R A N S - 3 1 .  

0 2  F I L L E R  P I C  X ( 0 8 ) -  
0 2  R E C U a R E N T - T o  
0 3  T P E R S - L O C A L  P I C  X ( 0 7 ) -  
0 3  T P E R S - A 1 3  P I C  X ( 0 7 ) m  
0 3  T O P E * - L O C A L  P I C  X ( 0 7 1 .  
0 3  T O P E R - A 1 3  P I C  X ( 0 7 ) -  
0 2  F I L L E R  P I C  X ( 6 2 ) m  
0 2  P R O G Y O - 1 1 - 1  P I C  X ( 1 5 ) m  
0 2  P R D J Y O - 1 1 - T  P I C  X I 1 5 ) -  

01 T R A V S - 1 2  X E D E F I N E S  T R A N S - 3 l m  
0 2  F I L L E P  P I C  X ( 1 8 I -  
0 2  T C A P I T A L - C O S T -  

0 3  T L A P I T A L - 1  P I C  X ( 0 7 1 m  
0 3  F I L L E R  P I C  X ( 1 0 ) -  
3 3  T L A P I T A L - 2  P I C  X ( O 7 ) m  
0 3  F I L L E R  P I C  X ( 1 0 ) -  
0 3  T L A P  I T A L - 3  P I C  X ( O 7 1 m  
3 3  F I L L E R  P I C  X I 1 3 ) m  
0 3  T C A P I  T A L - 4  P I C  X L O 7 ) m  
0 3  F I L L E R  P I C  X ( 1 O ) m  
3 3  T C A P I T A L - 5  P I C  X ( 0 7 1 -  

0 2  F I L L E R  P I C  Xm 
0 2  T D A T E - 1  P I C  XXm 
0 2  T D A T E - 2  P I C  X X -  
0 2  P R O G N J - 1 2 - T  P I C  X (  1 5 1 m  



0 2  P R O J N D - 1 2 - T  P I C  X l 1 5 J o  
T R A Y S - 1 3  i E D E F I N E S  T R A N S - 0 1 0  
02  F I L L E R  P I C  X ( O 8 J o  
0 2  T D E S I G - I Y T  P I C  X o  
0 2  T Q U I Z E S  P I C  X ( 6 3 ) m  
0 2  F I L L E R  P I C  X ( 5 6 1 0  

L I N E 1 0  
0 2  F I L L E R  P I C  X (  1 3 1 0  
0 2  L l - I Y S T - L O D E  P I C  XXX. 
0 2  F I L L E R  P I C  X ( 1 1 1 0  . 

0 2  L l - S J R V - Y R  P I C  XX. 
0 2  F I L L E R  P I C  X (  1 5 1 0  
0 2  L l - R E C - T Y P E  P I C  XXm 
0 2  LL-ITEM-LODE P I C  X ( 0 3 1 .  
0 2  F I L L E R  P I C  X I l I I o  
0 2  L l - P R O ;  P I C  X ( 1 5 1 0  
0 2  F I L L E R  P I C  X ( 0 4 1 0  
0 2  L 1 - P R O J  P I C  X I 1 5 1 0  
0 2  F I L L E R  P I C  X ( 0 4 1 0  
0 2  L l - E R R O R  P I C  X I 3 5 1 0  
H E A D 1 0  
0 2  F I L L E R  P I C  X I 0 3 1  V A L U E  SPACES. 
0 2  H l D A T E  P I C  X I O B I  V A L U E  SPACES. 
0 2  F I L L E R  P I C  X ( 1 4 1  V A L U E  SPACES. 
0 2  F I L L E R  P I C  X ( 5 5 1  V A L U E  

' N A T I O N A L  C D U Y C I L  F O R  S C I E Y C E ' o  
0 2  F I L L E R  P I C  X I 3 0 1  V A L J E  

' A N D  T E C H N O L D G Y ' .  
0 2  F I L L E R  P I C  X I 1 1 1  V A L U E  SPACES. 
0 2  F I L L E R  P I C  X I 0 5 1  V A L U E  'PASE:' .  
0 2  H l P A G E  P I C  2 2 9 0  
0 2  F I L L E R  P I C  X ( O 4 I  V A L J E  SPACES. 
H E A D 2 0  
0 2  F I L L E R  P I C  X I 5 5 1  V A L U E  SPACES. 
0 2  F I L L E R  P I C  X ( 4 5 1  V A L J E  

' R E S 3 U X C E  A L L O C A T I D N  I N  A G R I C U L T U R A L  RESEARCH' .  
0 2  F I L L E R  P I C  X ( 3 3 )  V A L U E  SPACES. 
H E A D 3 o  
0 2  F I L L E R  P I C  X ( 2 0 1  V A L U E  SPACES. 
0 2  F I L L E R  P I C  X ( 1 2 1  V A L U E  ' L  I S  T  8 4 ' 0  
0 2  F I L L € %  P I C  X ( 2 3 1  V A L U E  SPACES. 
0 2  F I L L E R  P I C  X I 2 5 1  V A L U E  

' U P D A T E  R E P O R T ' .  
0 2  F I L L E R  P I C  X I 5 3 1  VALLJE SPACES. 
H E A D 4 0  
0 2  F I L L E R  P I C  X ( 5 5 )  V A L U E  SPACES. 
0 2  F I L L E R  . P I C  X ( 2 5 1  V A L U E  A L L  ' - ' r  

0 2  F I L L E R  P I C  X I  5 3 1  V A L U E  S P A C E S -  
H E A D 5 0  
0 2  F I L L E R  P I C  X ( 1 0 1  V A L U E  S P A C E S -  
0 2  F I L L E R  P I C  X I  1 0 1  V A L U E  ' I N S T .  CODE'. 
0 2  F I L L E R  P I C  X I 0 4 1  V A L U E  SPACES. 
0 2  F I L L E R  P I C  X ( 1 9 1  V A L U E  ' S U R V o  YEAR'. 
0 2  F I L L E R  P I C  X ( O 4 1  V A L d E  SPACES. 
0 2  F I L L E R  P I C  X (  1 8 1  V A L U E  ' $ E L - T Y P E / I T E H - C O D E ' .  
0 2  F I L L E Q  P I C  X ( O 4 1  V A L U E  SPACES. 
0 2  F I L L E R  P I C  X (  1 6 1  V A L U E  'PROGRAMME NUMBER'. 
0 2  F I L L E R  P I C  X ( O 4 1  V A L J E  SPACES. 
0 2  F I L L E R  P I C  X ( 1 5 1  V A L U E  ' P R D J E C T  NUMBER'. 
0 2  F I L L E R  P I C  X ( O 4 1  V A L U E  SPACES. 
0 2  F I L L E X  P I C  X ( 2 7 1  VALLIE 

' U P D A T E  M E S S A G E ' .  
0 2  F I L L E R  P I C  X I 0 7 1  V A L J E  SPACES. 
H E A D 6 0  
0 2  F I L L E R  P I C  X I  1 0 1  V A L U E  SPACES. 



U L  t - 1 L L t K  P l L  X l l U l  V A L 3 t  ALL '-'o 

0 2  F I L L E 2  P I C  X ( O 4 I  VALLJE SPACES. 
0 2  F I L L E R  P I C  X (  1 0 )  VALUE ALL '-'a 

0 2  F I L L E R  P I C  X ( O 4 )  VALUE SPACESm 
0 2  F I L L E q  P I C  X ( 1 8 )  VALUE ALL  *-'a 

0 2  F I L L E R  P I C  X ( O 4 )  VALUE SPACES. 
0 2  F I L L E R  P I C  X (  1 6 )  VALJE ALL ' - ' m  

0 2  F I L L E R  P I C  X ( O 4 )  VALJE SPALESm 
0 2  F I L L E R  P I C  X ( 1 5 )  VALUE ALL ' - ' m  

0 2  F I L L E R  P I C  X ( O 4 I  VALUE SPACESm 
0 2  F I L L E R  P I C  X I 2 7 1  VALJE ALL  ' - ' m  

0 2  F I L L E R  P I C  X ( 0 7 )  VALJE SPACESm 
PROCEDURE D I V I S I O N -  
P-STAqTo 

OPEN INPUT  TRANS-FL MASTER-FL 
OUTPUT TAPEOUT PR INT-FLo  

HDVE CURRENT-DATE 1 3  H l D A T E o  
M3VE SPACES TLI L I N E l m  

P-READ-TRANS. 
READ TRANS-FL I N T O  TRANS-01 AT END 

'4OVE HIGH-VALUES 1 3  TKEY GO TO P-COMPARE. 
HOVE T I  NST-LODE TO T-CODE. 
M3VE TSURV-YR TO T-YEA20 
M3VE RE:-TYPE-T TO TREC-TYPE. 
MDVE PRDG-N3-9-1 1 3  TPROGN3o 
M3VE PR3J -N3 -9 -1  1 3  TPROJN3o 
I F  SW1 = 1 MDVE 0  TO SW1 G3 TO P-C3MPAREm 

P-READ-MASTER. 
READ MASTER-FL I N T O  MASTER-21 AT END 

YOVE HIGH-VALUES 1 3  MKEY G3 TO P-C3MPAREo 
MDVE WINST-LODE TO INST-C3DEo 
M3VE JSURV-fR 1 3  SURV-YEAR. 
H3VE REC-TYPE TO YREC-TYPE. 
MDVE PR3G-N3-W TO MPROGNDo 
H3VE PRDJ-N3-Y TO MPROJNDo 

P-C3MPARE 
I F  MKEY < TCEY GO TO P-COPY. 
I F  MKEY > T<EY GO 1 3  P- INSERTIOV.  
I F  (MKEY = 4 I G H - V A L J E S )  AND 

(TKEY  = 4 ICH-VALUES)  GO T 3  P-END. 
I F  ACT I3N-C3DE = 'I' GO TO P - INSERT IOVo  
I F  REC-TYPE = ' 0 9 '  GO TO P-CHEC<-09. 
I F  REC-TYPE = ' 0 3 '  GO TO P-LHECK-33. 
I F  3EC-TYPE = ' 0 4 '  GO TO P-CHECC-040 
G 3  TO P-E3UAL-LEG. * 

P -CYELK-03 -  
I F  TYPE32 = TYPE3Z-T GO TO P-EQUAL-LESm 
G J  TO P-C3PYm 

P-CAECK-040  
I F  aITEM-LODE = TITEM-CODE 2 0  1 3  P-EQJAL-LEG. 
G 3  TO P-C3PYo 

P-CHECK-090 
I F  REC-TYPE32 = REC-TYPE92-T GO TO P-EQUAL-LEG. 
G3 TO P-C3PYo 

P-E3UAL-LEG. 
I F  ACTIDN-C3DE = '0' GO TO P-DELETION. 
I F  ACT I3N-C3DE = 'A '  GO TO P-AMENDMENT. 
H3VE 'WROYG AMENDMENT CODE' TO L1-ERROR- 
G 3  TO P-PRIVT.  

P -DELET IONo  
I F  3EC-TYPE = ' 0 6 '  SO TO P-3EL-3EST. 
MOVE 'DELETED FROM MASTER' TO L l -ERROR. 
G3 TO P - P R I V T o  

P-DEL-REST. 
HJVE 'DELETED FROM MASTER' TO LA-ERROR. 



P E R F O R M  P - P R I N T .  
M 3 V E  P R D J - N 3 - d  T O  SPROJ-YO.  

P - R 3 - L 0 3 P o  
R E A D  q A S T E R - F L  I N T O  M A S T E R - 3 1  A T  E N D  

MOVE H I G I - V A L U E S  T O  M K E Y  G 3  T O  P - R E A D - T R A N S .  
I F  P R D J - h O - d  N O T  = S P R D J - N 3  G 3  TO P - E V D - L J O P m  
M 3 V E  ' D E L E T E D  F R O 4  Y A S T E R '  T O  L l - E R A O X *  
M 3 V E  d I V S T - L O D E  T J  L l - I V S T - Z O D E m  
Y J V E  N S J R V - Y R  T O  L l - S g R V - Y R o  
M 3 V E  R E C - T Y P E  13  L 1 - R E C - T Y P E .  
I F  & E L - T Y P E  = '03 '  Y O J E  T Y P E 3 2  T O  L l - I T E M - C 3 D E .  
I F  3 E C - T Y P E  = '04 '  Y O V E  R I T E M - C 3 D E  TO L 1 - I T E M - C 3 D E o  
I F  R E C - T Y P E  = '09 '  Y O V E  R E C - T Y P E 9 2  T O  L 1 - I T E M - C J D E o  
M J V E  P R I G - N 3 - d  T O  L 1 - P R O G O  
M 3 V E  P R J J - N 3 - d  T O  L l - P R O J o  
W a I T E  LP-RE,  F R 3 M  L I N E 1  A F T E R  l o  

S J B T R A C T  1 F R D M  L C T o  
M J V E  S P A C E S  T O  L I N E 1 0  
G 3  T O  P - R 3 - L 0 3 P o  

P - E V D - L 3 0 P o  
M 3 V E  1 T O  S d l o  
G 3  T O  P - R E A 3 - T R A N S .  

P - A M E N D M E N T .  
I F  R E C - T Y P E  < '06 '  OR 

P E L - T Y P E  = '13'  G O  T O  P - C O P Y - T R A N S .  
f F  3 E C - T Y P E  = '06 '  G O  T O  P - R E C - 0 6 .  
I F  R E C - T Y P E  = '09' G D  T O  P - R E C - 0 9 0  
I F  R E C - T Y P E  = ' L O '  GCI T O  P - R E C - 1 0 .  
I F  R E C - T Y P E  = 1 '  GO T O  P - R E C - 1 1 .  
I F  R E C - T Y P E  = 2 '  G O  T O  P - R E C - 1 2 0  
M 3 V E  ' R E C O R D  T Y P E  E R R O R '  T D  L 1 - E R R O R .  
G 3  T O  P - P R I Y T .  

P - C D P Y - T R A N S .  
..- n M 3 V E  S P A C E S  T O  A C T I 3 N - C O D E .  

M 3 V E  T R A N S - 3 1  T O  3 U T R E C o  
W 3 I T E  O J T R E L .  
G 3  T O  P - M E S S A G E .  

P - R E C - 0 6 .  
M 3 V E  'I L L E C 4 L  A M E N D M E N T '  T O  L l - E R R O R .  
G 3  T O  P - P R I Y T .  

P - R E C - 0 9 0  
M 3 V E  T R E S T  T O  WREST. 
M O V E  P R D G - N 3 - 9 - T  T O  PRDC-N3-H .  
M 3 V E  P R 3 J - N 3 - 9 - 1  T D  P R D J - N 3 - d o  
W R I T E  O J T R E L  F R D M  M A S T E R - 0 9 .  
G 3  T O  P - M E S S A G E .  

P - R E C - 1 0 0  
M 3 V E  T S T A F F  T O  W S T A F F .  
M O V E  P R 3 G N O - 1 0 - 1  T O  P R O G N 3 - 1 0 - W O  
M a V E  P R 3 J Y O - 1 0 - 1  T O  P R O J N 3 - 1 0 - W O  
W 3 I T E  O J T R E C  F R D M  M A S T E R - 1 0 0  
G D  T O  P - M E S S A G E .  

P - R E C - 1 1 ,  
H 3 V E  R E C U 3 R E N T - T  1 3  R E C U R R E N T - 1 0  
M 3 V E  P R D G N O - 1 1 - T  T O  P R O G N O - 1 1 - d o  
M 3 V E  P R 3 J Y O - 1 1 - 1  T a  P R D J N O - 1 1 - d o  
W Q I T E  O J T 3 E L  F R D M  M A S T E R - 1 1 .  
G 3  T O  P - M E S S A G E .  

P - R E C - 1 2 0  
M 3 V E  T C A P I T 4 L - C 3 S T  T O  C A P I T A L - C O S T .  
M 3 V E  T D A T E - 1  T 3  R D A T E - l o  
H I V E  T D A T E - 2  1 3  R D A T E - 2 .  
M 3 V E  P R 3 G Y O - 1 2 - T  1 3  P R D G Y O - 1 2 - d .  
M O V E  P R 3 J Y O - 1 2 - T  T O  P R O J Y O - 1 2 - d o  
W R I T E  O J T 3 E L  F R O M  M A S T E R - 1 2 .  
G J  T O  P - M E S S A G E .  



J 

P-MESSACE- 
I F  A C T I 3 N - C 3 D E  = *I* MOVE * I N S E X T E D m  TO L 1 - E R R 3 R  

E L S E  
MOVE *AMENDEDm TO L l - E R R O R -  

G 3  TO P - P R I Y T -  
P - I N S E R T I O N -  

I F  A C T I i l N - C 3 D E  NOT = *I* 
M3VE *WROYG I N S E R T I 3 N  RECDRD* TO L l - E R R O R  
M9VE 1 TO S N 1  
G 3  TO P - P R I Y T m  
IF  KEY T < E Y  r o v E  1 T O  S W ~  GO T O  P-AMENDMENT. 
I F  REC-TYPE-T = ' 0 3 '  GO T O  P - I N S E R T - 0 3 0  
I F  REC-TYPE-T = * 0 4 *  GO TO P - I N S E R T - 0 4 1  
I F  REC-TYPE-T = * 0 9 *  GO TO P - I N S E R T - 0 9 -  

P - D J P m  
M3VE * D U P L I Z A T I O N  ERROR* TO L l -ERROR.  
M3VE 1 TO S d l -  
G 3  TO P - P R I Y T -  

P - I  NSERT-030  
I F  T Y P E 3 2  < TYPE3Z-T  GO TO P-EOPY-  
I F  T Y P E 3 2  D T Y P E 3 2 - T  MOVE 1 TD S W l  GO TO P-COPY-TRAYS-  
GO TO P - D J P -  

P - I  YSERT-04 -  
I F  R ITEY-CODE < T ITEM-CODE L O  1 3  P-COPY- 
I F  R ITEY-CODE k T I T E M - C O D E  qOVE 1 TD SW1 GO T D  P-COPY-TRANS-  
G 3  TO P-DUP-  

P - I  Y S E R T - 0 9 0  
I F  XEC-TYPE92  < R E C - T Y P E 9 2 - T  GO T D  P-COPY- 
I F  REC-TYPE92  > R E C - T Y P E 9 2 - T  MOVE 1 1 3  SW1 GO T D  P-REC-39 -  
G 3  TO P - D J P -  

P - C 3 P Y -  
W R I T E  OJTREC FROM M A S T E R - 0 1 -  
G 3  TO P-REA3-MASTER- 

P - P R I  Y T -  
PERFORM P-HEAD THRU P-HEAD-EX1  T- 
M3VE TIVST-:ODE TO L l -  [ N S T - C 3 D E -  
M3VE TSURV-YR TO L1 -SURV-YRo 
MOVE REC-TYPE-T TO L1 -REC-TYPE-  
I F  XEC-TYPE-T = * 0 3 *  MOVE T Y P E 3 2 - T  TO L l - I T E M - C O D E -  
I F  XEC-TYPE-T = * O C m  MDVE TITE '4-CODE T 3  L l - I T E M - : O D E -  
I F  REC-TYPE-T = * 0 9 *  MOVE R E C - T Y P E 9 2 - T  1 3  L 1 - I T E M - C O D E -  
I F  REC-TYPE-T < * 0 6 *  OR 

REC-TYPE-T  = * 1 3 *  MOVE SPACES TO L1 -PRDG L 1 - P R 3 J -  
I F  REC-TYPE-T = *06* 

MOVE PR3GRAMME-NO-T TO L l - P R O G  
MOVE P R 3 J E C T - 1 0 - 1  TO L 1 - P R O J  

E L S E  
MOVE PR3G-NO-9-1  TO L  1-PROG 
MDVE P R 3 J - N O - 9 - 1  TO L 1 - P R D J -  

W R I T E  LP-RE: FROM  LINE^ A F T E R  2 -  
S J B T R A C T  2  FROH L C T -  
M3VE SPACES T i l  L I N E 1 0  

P -RD-  
GO TO P-REAJ-TRANS-  

P -HEAD-  
I F  L C T  > 3 LO T o  P - H E A D - E X I T -  
A 3 D  1 TO P A L E - C T -  
MDVE PAGE-CT TO H l P A G E -  
W R I T E  LP-RE, FROH H E A D 1  AFTER NEWPAGE- 
W R I T E  LP-REL  FROM HEADZ AFTER 2 -  
W X I T E  LP-REC FRLIM H E A D 3  AFTER 2 -  
W R I T E  LP-RE, FROM H E A D 4  AFTER 10 
W R I T E  LP-RE: FROM H E A D 5  AFTER 2 -  
W R I T E  LP-REC FROM H E A D 6  AFTER 1- 
H 3 V E  5 3  1 3  L C T -  



V - H t A U - t A l  l l - 
E X I T *  

* .- 
P-ENDm 

CLOSE T3AYS-F L  MASTER-F L  
TAPEOJT PRINT-FL .  

STOP RUYm 
/ <: 
/ /  LBLTYP TAPE 
// EXEC LNKEDT 
/=  
/ 8  
+ 'is E 3 J  



(v i )  PROGRAM RAARP90 

(a Program Desc r ip t i on  

3.31 T h i s  program r e a d s  both t h e  p r o j e c t  d i c t i o n a r y  and t h e  program 

d i c t i o n a r y  f i l e s  from f loppy  d i s k e t t e s  and t r a n s f e r s  t h e i r  code 

numbers and d i s c r i p t i o n s  t o  d i s k .  The program a l s o  produces  

unsor ted  l i s t i n g s  of t h e s e  f i l e s ,  i n  t h e  same sequence a s  t h e  

o r i g i n a l  keying on d i s k e t t e s .  

3.32 Input  - P r o j e c t  d i c t i o n a r y  and program d i c t i o n a r y  f i l e s  on f l oppy  

d i s k e t t e s .  The keying record  l eng th  i s  80 c h a r a c t e r s  and 

t h e  f i l e s  a r e  read  a s  ca rd  f i l e s ,  l a b e l e d  RAARPROJ and 

RAARPROG r e s p e c t i v e l y  ( s ee  2.38,  2.39) 

- Parameter c a rd  - g i v e s  f i l e  and heading i n fo rma t ion  

Output - 1 )  P r i n t o u t :  LIST 90A o r  LIST 90B e n t i t l e d  PROGRAM DICTIONARY 

FILE LISTING (UNSORTED) o r  PROJECT DICTIONARY FILE LISTING 

(UNSORTED) r e s p e c t i v e l y  ( s e e  Appendices 11, 111) 

(2)  Magnetic Disk f i l e  c o n t a i n i n g  t h e  same d a t a  a s  was read  

from t h e  Input  P r o j e c t  f i l e  excep t  t h a t  t h e  r e c o r d s  a r e  i n  

a  block s i z e  of 8000 c h a r a c t e r s ,  l a b e l e d  RAARPROJ-DATA 

and RAARPROG-DATA r e s p e c t i v e l y .  The d i s k  f i l e  i s  a  

temporary f i l e  which becomes t h e  i npu t  t o  t h e  s o r t  program 

i n  t h e  nex t  j o t  s t e p .  The ou tpu t  from t h e  s o r t  program i s  

on a  magnetic t ape  l a b e l e d  RAARPROJ-ST02 and RAARPROG-ST03 

r e s p e c t i v e l y .  

(b Program Procedure  

3.33 The program opens both t h e  i npu t  and ou tpu t  f i l e s .  Then i t  proceeds  

w i th  r e ad ing  of t h e  i npu t  d i s k e t t e  f i l e .  No val idat ion i s  performed. 

The d a t a  i s  t h e r e f o r e  w r i t t e n  away on t o  t h e  ou tpu t  d i s k  f i l e  and a t  

t h e  same time ou tpu t  on t h e  p r i n t e r .  The fo l lowing  a r e  t h e  a p p r o p r i a t e  

program f lowchar t  and l i s t i n g .  



PROGRAM FLOWCHART- RAARP 9 0  

FILES a 
ACCEPT 

PARAMETER 

YES 
) 

D I SPLAY 
ERROR MESSAGE STOP 

) 
NO 

W 

READ 
INPUT 
FILE 

CLOSE 
FILES STOP 

NO 

v 

WRITE INPUT 
RECORD TO 
OUTPUT 
FILE 

SUBTRACT 

LCT 
2 ~ ~ m A  --I + LCT ? 0 No WRITE HEADINGS 

YES 

WRITE 
PRINT 

RECORD 
< MOVE 50 

TO LCT 



(d) PROGRAM LISTING - RAARP90 
= S!i J 3 B  J Y M = R A A R P 9 0 v C L A S S = A v U S E R ~ D P ~ 0 4 0 0 0  
/ /  J38 R A A R P 9 0  
// L I B D E F  C L v T J = U S R C L Z  
/ /  O P T I O U  C A T A L  

P i A S E  R A A R P 9 0 r *  
/ /  E X E C  F C D 8 3 L v S I Z E = 6 4 (  

C B L  N O S E Q I C L I S T I S X R E F ~ F L O I I = ~ O ~ S T A T E  
I D E Y T I F I C A T I O Y  D I V I S I O N -  
P R O S R A M - I  Do R A A R P 9 0 -  
AUTHOR-  C K C *  A d K v  A H K v  N K H -  
E Y V I R D N M E N T  D I V I S I O N e  
C D N F I G U R A T I D N  S E C T I 3 N -  
SOURCE-COMPJTER-  I B M - 3 7 0 -  
OBJECT-COMPUTER-  I B H - 3 7 0 -  
S P E L I A L - N A M E S -  C O l  I S  NEMPAGE 

S Y S I P T  I S  C R E A D E R -  
I H P J T - O U T P U T  S E L T I O N -  
F I  LE -CONTROL-  

S E L E C T  9 U T - F L  A S S I G N  TO S Y S 0 0 1 - D A - 3 3 4 3 - S O  
S E L E C T  R A A R I N P T  A S S I G N  TO S Y S O 2 5 - U R - Z S O l - S -  
S E L E C T  P R I N T - F L  A S S I G N  TO S Y S 0 2 7 - U R - 1 4 0 3 - S O  

D A T A  D I V I S I 3 N -  
F I L E  S E C T I O Y -  
F D  O U T - F L  R E C O R D I N G  MODE I S  F  

B L O C K  C O N T I I Y S  8000 C H A R A C T E R S  
L A B E L  RECORDS ARE S T A N D A R D  
D A T A  R E L O 2 D  I S  3 U T R E C -  

3 V A L U E  3 F  I 3  I S  ' R A A R P R 3 J - D A T A '  9' RAARPROG-DATA ' -  
01 O iJTREC-  

0 2  F I L L E R  P I C  X ( 0 O ) -  
F D  R A A R I N P T  R E C O R D I N G  MODE I S  F 

L A B E L  RECORDS ARE O M I T T E D  
D A T A  RECORDS I S  I Y P T - R E C -  

* .- V A L U E  3 F  I D  I S  ' R A A R P R O J '  OR ' R A A R P R 3 G m r  
01 I Y P T - R E C -  

0 2  I N P T - N 3  P I C  9 (  1 5 1 -  
0 2  F I L L E R  P I C  X -  
0 2  I N P T - N A M E  P I C  X ( 6 4 ) -  

* .- 
3 

F 3  P R I N T - F L  RECORDING MODE IS F 
L A B E L  RECOPDS ARE O M I T T E D  
D A T A  R E L O R D S  I S  L P - R E C -  

01 L P - R E C -  
0 2  F I L L E R  P I C  X ( 1 3 3 ) -  

W 3 R K I Y G - S T O R A J E  S E C T I O N -  
7 7  S rJ1  P I C  9 V A L U E  0 -  
77 L C T  P I C  999 V A L U E  01 
7 7  P A G E C T  P I ,  999 V A L U E  0- 
77 C T R l  P I :  999 V A L U E  0- 
7 7  C T R 2  P I L  999 V A L U E  0 -  
01 PARA-CARD-  

0 2  P-NO P I C  X -  
0 2  P - H E A D I Y G  P I C  X ( 6 O ) -  
0 2  F I L L E R  P I C  X ( 1 9 ) e  

& 

01 H E A D 1 0  
02 F I L L E R  P I C  X ( 0 3 )  V A L U E  S P A C E S -  
0 2  H l D A T E  P I C  X ( 0 0 ) -  
0 2  F I L L E R  P I C  X ( l 4 )  V A L U E  S P A C E S -  
0 2  F I L L E a  P I C  X ( 5 5 )  V A L J E  

' N A T I O N A L  C D U Y C I L  F O R  S C I E Y L E ' .  
0 2  F I L L E R  P I C  X i 3 0 1  V A L U E  

' A Y 3  T E C H N O L O G Y ' -  
0 2  F I L L E R  P I C  X (  11 1 V A L U E  S P A C E S -  



0 2  F I L L E R  
0 2  H lPAGE 
0 2  F I L L E ?  

* %- 

OL HEADZ. 
0 2  F I L L E X  
0 2  F I L L E S  

'RES3URCE 
0 2  F I L L E ?  

+- 

01 HEAD30 
0 2  F I L L E 3  
0 2  F I L L E ?  

P I C  X ( 0 5 )  
P I C  2 2 9 0  
P I C  X ( 0 4 )  

P I C  X ( 4 5 )  
P I C  X ( 4 4 )  

ALLOCATI  3N 
P I C  X ( 4 4 )  

P I C  X ( 0 3 )  
P I C  X ( 0 5 )  

VALUE 'PAGE:'. 

VALUE SPACES. 

VALUE SPACES. 
VALUE 

I N  AGRICULTURAL RESEAaCd'. 
VALUE SPACES. 

VALUE SPACES. 
VALUE ' L I S T  ' 0  

0 2  H3REPDRT P I C  XXX VALUE SPdCES. 
0 2  F I L L E q  P I C  X ( 3 4 1  VALUE SPACES. 
0 2  H3HEA3 P I C  X ( 6 D J  VALUE SPACES. 
0 2  H3YEA3 P I C  X ( 0 7 )  VALUE SPACES. 
0 2  F I L L E R  P I C  X ( 2 1 )  VALUE SPACES. .., 

0 1  HEAD40 
0 2  F I L L E R  P I C  X ( 4 5 J  VALUE SPACES. 
0 2  F I L L E S  P I C  X ( 6 0 J  VALUE ALL  ' - ' 0  

0 2  F I L L E R  P I C  X ( 2 8 1  VALUE SPACES. 
* %- 

0 1  HEADS. 
0 2  F I L L E Z  P I C  K t 3 1 1  VALUE SPACES. 
0 2  H5hEAD P I C  X ( 1 5 )  VALUE 'N U  M B E  R  ' • 
0 2  F I L L E 2  P I C  X ( 0 5 )  VALUE SPACES. 
0 2  F I L L E 3  P I C  X ( 4 1 )  VALUE 

' D E S C R I P T I O N ' .  
0 2  F I L L E ~  P I C  X ( 4 1 1  VALUE SPACES- 

* w 

01 HEAD60 
0 2  F I L L E R  P I C  X ( 3 1 )  VALUE SPACES. 
0 2  F I L L E R  P I C  X ( 1 5 )  VALUE ALL ' - ' 0  

0 2  F I L L E R  P I C  X ( 0 5 )  VALUE SPACES. 
0 2  F I L L E R  P I C  X ( 4 1 )  VALUE ALL  ' - ' 0  

0 2  F I L L E R  P I C  X ( 4 1 J  VALUE SPACES. 
gr 

0 1  L I N E 1 0  
0 2  F I L L E Q  P I C  X ( 3 L ) .  
0 2  L1 - INPT-NO P I C  X ( 1 5 ) m  
0 2  F I L L E Z  P I C  X (051 .  
0 2  L l P Y A Y E  P I C  X t 6 4 1 m  
0 2  F I L L E R  P I C  X I l B ) .  

* ..- 
PXOCEDURE D I V I S I O N m  
P-START. 

OPEY INPUT 2AARINPT  
4. 

OUTPUT OUT-FL PRINT-FLm 
MOVE CURRENT-DATE TO HlDATE.  
M3VE SPACES TO L I N E 1 0  
ACCEPT PARA-CARD FR3M CREADER. 
I F  P-MO N3T NUMERIC OR 

P-HEADIN; = S P A C E S  
D I S P L A Y  'PARA ERR02 - PUN ABAN30NED' 
ST3P RJN. 

I F  P-NO = '1' HOVE ' 9 0 A '  TO 43REPORT. 
I F  P-NO = ' 2 '  MOVE ' 9 0 B '  TO d3REPORTo 
M3VE P-HE4DING TO H3HEAD. 

P -REA3-1  
READ R A A 3 I Y P T  AT END GO 1 3  P-CLOSE-2. 
PERFORM P - i E A D  THRU P-HEAD-EXIT. 
PERFORM P-PRINT THRJ P - P R I V T - E X I T .  



PEKFOKM P-MKITE  1 4 K U  P-WRI  1 E - t X I  10 
G 3  1 3  P-READ-1-  

e 
P - P R I N T -  

M3VE I V P T - Y O  TO L l - I N P T - N O 0  
M3VE I V P T - Y A Y €  TO L l P N A M E o  
WRITE  LP-REC FROM L I N E 1  AFTER 2 -  
SJBTRACT 2  FROM L C T o  
M ~ ' V E  SPACES TO L I N E 1 0  

P - P R I X T - E X I T -  
E X I T *  

... v 

P - W 3 I  TEo 
MJVE I N P T - 3 E C  TO OJTREC-  
W R I T E  LIUTREC I N V A L I D  KEY D I S P L A Y  ' I N V A L I D  K E Y '  ST3P  R J N o  

P - W R I T E - E X I T ,  
E X I T *  

e 
P-HEAD*  

I F  L C T  > 0 GO TO P -HEAD-EK ITo  
A 3 0  1 TO PAGECT. 
M3VE PASEZT TO H l P A G E o  
WRITE  LP-REC FROM H E A D 1  AFTEi7 NEWPAGEo 
W 3 I T E  LP-REC FROM H E A D 2  AFTER 2 0  
W 3 I T E  LP-REC FROM H E A D 3  AFTER 2 0  
WRITE  LP-REC FROM H E A D 4  AFTER 10 

P-HD* 
WRITE  L P - 2 E L  FROM HEAD5 AFTER 2 0  
A R I T E  LP-REC FROM H E A D 6  AFTER 10 
M3VE 5 0  TO L C T o  

P - H E A D - E X I T 0  
E X I T *  

C: 

P-CLOSE-20  
CLOSE R A A R I N P T  

DUT-FL 
P R I V T - F L o  

STOP RUV- 
/$  

/ I  L a L r y P  T A P E  
// EXEC LNKEDT 
/ d l  
* Sf E 3 J  



(vii) PROGRAM RAARP 91 

(a) Program Description - 

3.34 This program produces a listing of both the project dictionary and the 

programme dictionary files. These files are previoulsy sorted on 

project/programme numbers 

3.35 Input:- Magnetic tape containing either the sorted project or program 

files, labelled RAARPROJ-ST@2 or RAARPROG-ST03 respectively 

(see 2.38, 2.39) 

Block size is 100 records of 80,characters each. 

- Parameter card - supplies information on file and heading. 

Output - Printout - LIST 91A or LIST 91B entitled 'LISTING OF PROJECT 

DICTIONARY FILE' INF LISTING OF PROGRAMME DICTIONARY FILE' 

respectively, depending on the input file and parameter 

card used (see Appendices 11, 111) 

(b ) Program Procedure 

3.36 The program reads a parameter card and then opens both the input and the 

output files. 

It then proceeds to read the input file, process and print the output 

file. For program flowchart and listing see the ensuing pages. 



PROGRAM FLOWCHART - RAARP91 

f ]  F I L E S  

ACCEPT 
PARAMETER 
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'4 

YES 
9 

- 
YES CLOSE 

> F I L E S  STOP 

DISPLAY 
ERROR 
MESSAGE STOP 

YES 

MOVE 50 
TO LCT 

4 J 

NO 

SUBTRACT 
2 FROM 

RECORD 

PERFORM 
HEAI) ING S 



(d)  PROGRAM LISTING - RAARP91 

* i f  J38 J Y M = R A A R P ~ ~ T C L A S S = A T U S E R = O P S O ~ O O O  
/ /  J O B  R A A R P 9 1  
// L I B D E F  C L T T O = U S R C L Z  
/ /  O P T I O Y  C A T A L  

P i A S E  R A A R P 9 l  rz: 
/ /  E X E C  F C ~ B O L T S I Z E = ~ ~ <  

C B L  N ~ S E Q T C L I S T T S X R E ~ T F L O U = ~ ~ T S T A T E  
I D E Y T I F I C A T I O N  D I V I S I O N .  
PROGRAM-IDm R A A R P 9 1 o  
A J T d O R o  C K C T  AM<*  AM(* NKHo  
E Y V I R J N Y E N T  D I V I S I O N .  
C O N F I G U R A T I O N  S E C T I O N .  
S3UaCE-COMPiJTERo I B M - 3 7 0 .  
OBJECT-COMPJTER.  I B M - 3 7 0 0  
S P E C I A L - N A M E S .  C 0 1  I S  YEUPAGE 

S Y S I P T  I S  CREADER. 
I NPLJT-O9TPUT SECT ION.  
F  I L E - C O Y T R O L .  

S E L E C T  I N P T - F L  A S S I G N  TO S Y S D O L - L J T - 3 4 2 0 - S O  
S E L E C T  P R I N T - F L  A S S I G N  TO S Y S O 2 7 - J R - 1 4 0 3 - S o  

D A T A  3 I V I S I J N o  
F I L E  SECT ION.  
F D  I Y P T - F L  R E C O R D I N G  MODE I S  F  

B L O C K  C O Y T I I Y S  8 0 0 0  CHARACTERS 
L A B E L  RECORDS ARE S T A N D A R D  
D A T A  R E L O a D  I S  I N P T - R E C .  

& .- V A L U E  F  I I S  * R A A R P R O J - D A T A *  OR * R A A R P R O G * o  
01 IYPT-REC.  

0 2  I N P T - N D  P I C  9 4 1 5 1 .  
0 2  F'ILLER PIC X. 
0 2  I N P T - N A M E  P I C  X ( 6 4 1 0  

3 
3 

F J  P R I Y T - F L  R E C O R O I N G  MODE I S  F  
L A B E L  RECORDS ARE O M I T T E D  
D A T A  RECORDS I S  LP-REC.  

01 L P - R E C o  
0 2  F I L L E R  P I C  X ( 1 3 3 1 .  

W a R K I  YG-STORASE S E C T I D N .  
7 7  S U 1  P I C  9 V A L U E  00 
7 7  L t T  P I 2  999 VALLJE 00 
7 7  P A G E C T  P I C  999 V A L U E O .  
7 7  C T R l  P I C  999 V A L U E  00 
7 7  C T R Z  P I 2  999 VALLJE 00 

* -.- 
01 PARA-CAiXDo 

0 2  P-NO P I C  Xm 
0 2  P - H E A D I N S  P I C  X ( 6 0 ) o  
0 2  F I L L E R  P I C  X ( 1 9 ) o  

O L  H E A D 1 0  
0 2  F I L L E R  P I C  X i 0 3 1  V A L 3 E  SPACES. 
0 2  H l D A T E  P I C  X ( 0 8 1 0  
0 2  F I L L E R  P I C  X ( 1 4 )  V A L U E  SPACES. 
0 2  F I L L E R  P I C  X i 5 5 1  V A L U E  

* N A T I O N A L  C O U N C I L  F O R  S C I E V t E ' .  
0 2  F I L L E R  P I C  X ( 3 3 1  V A L U E  

* A Y 3  T E C H N O L O G Y ' .  
0 2  F I L L E R  P I C  X (  1 1 1  V A L U E  SPACES. 
0 2  F I L L E R  P I C  X I 0 5 1  V A L 3 E  'PAGE:  * 0  

0 2  H L P A G E  P I C  Z Z 9 o  
0 2  F I L L E R  P I C  X ( O 4 )  V A L U E  SPACES. ... .-. 

01  H E A 3 2 .  
0 2  F I L L E R  P I C  X ( 4 5 )  V A L U E  SPACES. 



OL F I L L € <  P I C  X i 4 4 )  VALUk  
'RES3URSE A L L O C A T I J N  I N  A G X I L U L T J R A L  R E S E A R C H e -  

0 2  F I L L E R  P I C  X ( 4 4 )  VALUE SPACES- 
.- 
01 H E A 3 3 -  

0 2  F I L L E R  P I C  X i 0 3 1  VALUE SPACES- 
0 2  F I L L € %  P I C  X ( 0 5 )  VALUE * L I S T  ' -  
0 2  H3REPJRT P I C  XXX VALLJE SPACES-  
0 2  F I L L E ?  P I C  X ( 3 4 )  VALUE SPACES- 
0 2  H3DESC P I C  X ( 6 0 )  VALUE SPACES- 
0 2  H 3 Y E A ?  P I C  X i 0 7 1  VALUE SPACES- 
0 2  F I L L E . ?  P I C  X ( 2 1 )  VALUE SPACES-  

,- 
01  H E A D 4 -  

0 2  F I L L E ?  P I C  X ( 4 5 )  VALUE SPACES-  
0 2  F I L L E X  P I C  X ( 6 0 )  VALUE 4 L L  '- '- 
0 2  F I L L E R  P I C  X ( Z f 3 )  VALUE SPACES- 

. . 
01 HEADS-  

0 2  F I L L E R  P I C  X 1 3 1 )  VALUE SPACES- 
0 2  HSHEAD P I C  X ( 1 5 1  VALUE * N  U  M  B  E  R  ' 
0 2  F I L L E R  P I C  X ( 0 5 )  VALUE SPACES- 
0 2  F I L L E R  P I C  X i 4 1 1  VALUE 

* D E S C R I P T I O N ' -  
0 2  F I L L E ?  P I C  X i 4 1 1  VALUE SPACES- 

01 H E A D 6 -  
0 2  F I L L E R  P I C  X ( 3 1 )  V A L J E  SPACES- 
0 2  F I L L E R  P I C  X ( 1 5 )  VALUE A L L  * - * -  
0 2  F I L L E R  P I C  X ( 0 5 )  V A L J E  SPACES- 
0 2  F I L L E R  P I C  X ( 4 1 )  VALUE A L L  * - ' -  
0 2  F I L L E R  P I C  X ( 4 1 )  VALUE SPACES- 

01  L I N E 1 0  
0 2  F I L L E R  P I C  X ( 3 1 ) -  
0 2  L 1 - I N P T - N O  P I C  X ( 1 5 ) -  
0 2  F I L L E R  P I C  X ( 0 S ) m  
0 2  L l P Y A M E  PI :  X ( 6 4 1 -  
0 2  F I L L E X  P I C  X f  1 8 ) -  

& ..- 
P3OCEDURE D I V I S I O N m  
P-STAaT,  

OPEY I N P U T  I N P T - F L  

OUTPUT P R I N T - F L -  
M3VE CURRENT-DATE 1 3  H I D A T E -  
M3VE SPACES TiJ L I N E 1 0  
ALCEPT PAXA-CARD FROM CREADER- 
I F  P-NO N J T  N J M E R I C  OR 

P-HEADINS = SPACES 
3 I S P L A Y  'PARA ERROR - ?UV A B A N 3 0 Y E D g  
S T J P  RiJNm 

I F  P-NO = '1' MOVE ' 9 1 A '  TO i 3 R E P O R T -  
I F  P-NO = ' Z '  MOVE ' 9 1 B g  TO i 3 R E P O R T -  
H J V E  P - I E A D I N S  TO H3DESC-  

P -READ-1 -  
R E A 3  I Y P T - F L  AT END G 3  T J  P - C L O S E - 2 -  
PERFORM P - i E A D  THRU P - H E A D - E X I T -  
PERFORM P - P R I N T  T d R J  P - P R I N T - E X 1  To 
G J 1 3  P-READ-1 

4. 

P - P X I V T .  
M O V E  I Y P T - Y O  TO L l - I N P T - Y O -  
M3VE I Y P T - V A M E  TO LLPNAME-  
W ? I T E  LP-REC FR3M L I N E 1  AFTER 2 -  
S J B T R A C T  2  F R O M  L c r .  



M J V t  b P A L t b  IU L l N t L -  
P - P 3 I V T - E X I T .  

E X I T .  
* -.- 
..- . - 

P - H f A J .  
I F  L C [  > O  GO TO P - H E A D - E X I T .  
A I D  1 T  P A L E L T I  
M O V E  PA"ECT TO HLPASE.  
K 2 I T E  L P - R t C  FROM H E A D 1  AFTER NEWPAGE. 
N i I T E  L P - R E C  FROY H E A D 2  A F T E I  2. 
W i I T E  L P - R E C  FYCM h E A D 3  A F T E R  2. 
W i I T E  L P - R E C  F d O M  H E A D 4  A F T E R  1 -  

P - h 3 .  
W R I T E  L P - q E L  FROM H E A D 5  A F T E R  2. 
WRI  r E  LP-REC FROM h E A O 6  A F T E R  1. 
M 3 V E  5 0  TO LCT. 

P - h E A 3 - E X I T .  
E X I T *  

.a- ..- 
P - C L O S E - 2 .  

C L O S E  
I N P T - F  L  

P R I N T - F L .  
STOP RUV. 

/ 2:: 
I /  L a L r y P  T A P E  
/ /  EXEC L V K E D T  
/ a  
::= f S  E 3 J  



(viii) PROGRAM RAARP 92 

(a) Program Description 

3.37 This is a generalised program for listing the following dictionary 

files: 

- Institution Dictionary file - RAARINST 

- Subject area Dictionary file - RAARSUBJ 

- Fields of Research Dictionary file - RAARFLDS 

- Major scientific Equipment Dictionary File - RAAREQUP 

3 .38 Input - A Diskette containing any of the four dictionary files 

mentioned above. The keying record length is 80 characters 

and the files are read into the program as card files labeled 

as indicated above (see 2.36, 2.37, 2.40, 2.41) 

- Parameter card: To supply information on file and heading 

of the listings. 

Output: Printout: LIST92A, LIST 92B, LIST 92C, LIST 92D 

entitled: 

1. INSTITUTION DICTIONARY FILE LISTING 

2. SUBJECT AREA DICTIONARY FILE LISTING 

3. FIELDS OF RESEARCH DICTIONARY FILE LISTING 

4. MAJOR SCIENTIFIC EQUIPMENT DICTIONARY FILE LISTING, 

respectively (see Appendices 11,111) 

(b Pro'gram Procedure 

3.39 The program accepts the parameter card, then reads the input file, and 

prints the appropriate listing. The following pages, give the 

appropriate program flowchart and listing. 



( c >  PROGRAM FLOWCHART - RAARP92 

START a 
OPEN FILES r-l 

PARAMETER 

DISPLAY 
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. ) NO 

V 
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INPUT 
FILE 
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* 
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FILES 
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NO 

NO 
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'S33VdS 3 f l l V h  ( J f l X  3 I d  Y 3 1 1 1 4  2 0  
' r P 3 8 V 3 S 3 8  l V k l r l l f l 3 1 ~ 3 V  K I  N C I l V ? O l l V  G31flCS3klr 

3 f l l V A  ( f f ) X  3 1 d  1 3 1 1 1 4  2 0  
'S33VdS 3 f l l V A  ( S f  ) X  3 1 d  1 3 7 1 1 4  2 0  

'ZQV3H 1 0  
* -.. 

'S33VdS 3 f l l V A  ( 3 0 ) X  3 I d  2 3 1 1 1 4  2 0  
' 6 2 2  3 1 d  3 3 V d l H  2 0  

' n  :33Vda 3 f l V A  ( S O I X  3 1 d  1 3 1 1 1 4  2 0  
'S37VdS 3 r l V A  ( T I I X  3 I d  8 3 1 1 1 4  2 0  

' r A 3 O l O N H 3 3 1  C h V  8 

3 f ' lVA ( O E I X  3 1 d  1 3 1 1 1 4  2 0  
' r 3 X 3 I I S  5 0 4  1 l I h f l O 3  1 V N O I l V N r  

3 r l V A  (SS1X 3 I d  1 3 1 1 1 4  2 0  
'S33VdS 3 P l V A  ( $ l I X  3 I d  1 3 1 1 1 4  2 0  

' 1 8 0 ) X  3 1 d  31VClTH 2 0  
'S33VdS 3 r l V A  ( E O I X  3 I d  8 3 1 1 1 4  2 0  

'1GV3H 1 0  
' ( 6 L ) X  3 1 d  2NIOV3W-d 2 0  

'X 3 1 d  ON-d 2 0  
'OEVI-VHVd 1 0  

r: 
' 0  3 f l l V A  6 6 6  , I d  2 8 1 3  L L  
'0  3 f l l V A  6 6 6  3 I d  I N 1 3  L L  
'0 3 f l l V A  6 6 6  3 1 d  1 3 3 3 V d  LL 
' 0  3 C l V A  6 6 6  : I d  1 3 1  L L  

'0 3n1VA 6  , Id  I P S  L L  
'NO11335 32V801S-3hI>k lCM 

' ( E E 1 ) X  3 1 d  8 3 1 1 1 3  2 0  
' 3 3 1 - d l  1 0  

' 3 3 8 - d l  S I  5 0 1 0 7 3 8  V l V U  
a 3 1 1 1 ~ 0  3 8 v  s a ~ o : 3 v  i 3 a v i  

3  S I  3COk 3 h I C k l 0 3 3 8  1 4 - l h l t d  C4 
A -.' 
r: 

' ( L L ) X  3 I d  3hVhNVV1 2 0  
' ( E O ) X  ? I d  3003NVVE 2 0  

' Z 3 8 - l d h 1  1 0  
'rXXXXHVQ8r S I  0 1  40 3 r l V A  -.. A 

* 1 3 x - l d ~ 1  SI sato:3v v i v a  
03111HC 38V S 0 1 0 3 3 1  1 3 Q V l  

4  SI 3acw  3 h 1 a 1 1 0 3 3 ~  I ~ ~ I E V V ~ ~  a 4  
' hO I133S  3 1 1 4  

-NCISIAIC viva 
'S-€091-Mr-LZOSAS 01 N3ISSV 1 4 - l N I 8 d  1 3 3 1 3 5  
'S-1OSZ-klr-SZOSAS 01 N3 ISSV 1dNIk lVVY 1 3 3 1 3 5  

' lOHl tdO3-3114 
' hO I  1 - 3 s  1 f l d l r O - l r d h  I 

' 8 3 0 V 3 8 3  S I  1 d I S A S  
33VdP3h  S I  1 0 3  'S3WVN- lV I73dS  

'OLE-WBI ' 8 3 1 P d h 0 ? - 1 3 3 r e O  
'OLE-W0I ' M 3 1 r d h 0 3 - 3 3 1  flCS 

'NOI133S N C I l V 8 f l 3 1 3 N C 3  
' h O I S I A I 0  l N 3 h N C k l I A h 3  

'hYN V 3  b 3 Y 3  ' t O l - l r V  
'26d8VVX 'a I - W t k l 2 0 8 d  

' N C I S I A I C  h O I l V 3 1 4 I l h 3 C  I 
3 1 V l S b O E = M O 1 4 b j 3 8 X S  & I S  113'b3SCN 1 0 3  

> f 9 = 3 ? I S b l C € I C 3 3  3 3 x 3  / /  
: : 'ZtdtVV8 3SVFd 

l V 1 V ~ O I l d O  / /  
z ~ ~ z s ~ = c I ~ ~ x ~ ~ € I I  -I / /  

2 6 d k V V 5  HCr  / /  
0 0 0 J O S d 0 = Y 3 S f l b V = S S V 1 3 b Z t d 8 V V 8 = W h ~  Q C  r 3 3  c 

Z 6 d W  - 3NILSI1 ~ 3 0 ~ d  (P) 



0 1  HEA33o 
0 2  F I L L E 3  P I C  X ( 0 3 1  VALUE SPACES- 
0 2  F I L L E R  P I C  X ( 0 5 1  VALUE ' L I S T  ' 0  

0 2  H3REP3RT P I C  XXX VALUE SPACES. 
0 2  F I L L E 2  P I C  X ( 3 4 1  VALUE SPACES- 
0 2  H3DESC P I C  X ( 6 0 1 0  
0 2  F I L L E 2  P I C  X ( 2 8 1  VALUE SPACES- 

,. .- 
01 HEAD40 

0 2  F I L L E 3  P I C  X ( 4 5 1  VALUE SPACES- 
0 2  F I L L E I  P I C  X 1 6 0 1  VALUE ALL '-'- 
0 2  F I L L E R  P I C  X ( Z 8 1  VALUE SPACES- - 

0 1  HEAD50 
0 2  F I L L E R  P I C  X ( 3 1 )  VALUE SPACES- 
0 2  HSHEA3 P I C  X ( O 4 1  VALUE 'C3DE'o 
0 2  F I L L E I  P I C  X ( 0 5 1  VALUE SPACES- 
0 2  F I L L E R  P I C  X ( Z 1 1  VALUE 

' D E S C R I P T I O N ' o  
0 2  F I L L E 3  P I C  X ( 7 2 1  VALUE SPACES. 

* 

01 HEAD60 
0 2  F I L L E R  P I C  X ( 3 1 )  VALUE SPACES. 
0 2  F I L L E R  P I C  X ( O 4 )  VALJE ALL '-'a 

0 2  F I L L E R  P I C  X ( O 5 1  VALJE SPACES- 
0 2  F I L L E R  P I C  X ( Z 1 1  VALUE ALL '-'- 
0 2  F I L L E R  P I C  X ( 7 2 1  VALUE SPACES- 

* * 

01 L I N E 1 0  
0 2  F I L L E R  P I C  X ( 3 1 J o  
0 2  L l -CODE P I C  X ( 0 3 1 o  
0 2  F I L L E a  P I C  X ( 0 5 1 0  
0 2  L l P V A Y E  P I C  X ( 7 7 ) o  

* 
0 2  F I L L E R  P I C  X1171o  

P3OCEDURE D I V I S I O N -  
P-START- 

OPEY INPUT 2AARINPT 
* .- 

OUTPUT P R I N T - F L o  
ALCEPT PARA-CARD FRJM CREADERo 
I F  P-YO N3T NUMERIC OR 

P-HEADIN; = SPACES 
D ISPLAY 'PARAMETER ERR3Rm 
D ISPLAY 'RJN ABAND3NED' STOP RUYo 

I F  P -N i l  = '1' MOVE ' 92A '  T 3  H3REPORT- 
I F  P-N3 = ' 2 '  MOVE ' 9 2 6 '  T 3  H3REPORT. 
I F  P-N3 = ' 3 '  YOVE ' 92C '  T 3  H3REP3RT- 
I F  P-N3. = ' 4 '  HOVE ' 92D '  T 3  H3REP3RTo 
MJVE P-4EADING TO H3DESCo 
M3VE CURRENT-DATE T 3  H lDATEo  
M3VE SPACES T 3  L I N E 1 0  

P-REA3-10 
READ R A A q I V P T  AT END G 3  T 3  P-CLOSE-20 
PERFO3M P - i E  AD THaU P-HEAD-EXI To 
PERFORM P-PRINT T d R J  P -PRINT-EX1  T o  

G 3  1 3  P-READ-10 
* .- 

P - P R I Y T o  
M3VE RAARC3DE TO L1-CODE. 
M3VE RAAZNAME TO L lPNAMEo 
U I I T E  LP-REC FR3M L I N E 1  AFTER 2 0  
SJBTRACT 2 FROM LCTo 
M3VE SPACES TO L I N E 1 0  

P - P ~ I V T - E X I T .  
EX IT .  



... 
'e 

... 'e 

P -HEAao  
I F  L C T  5 0 GO TO P-HEAD-EXIT .  
A 3 0  1 T 3  PAGECTo 
M3VE P A S E L T  TO H l P A S E o  
W 3 I T E  LP-REC FXOM H E A D 1  A F T E 3  NEWPAGEo 
W 3 I T E  L P - R t C  FROM H E A D 2  A F T E 3  Zo  
W 3 I T E  LP-REC FROM H E A D 3  AFTER 2 0  
W 3 I T E  LP-REC F R O q  H E A D 4  AFTER 10 

P - H 3 o  
W a I T E  LP -REL  FROM HEADS AFTER 20 
W Z I T E  L P - S E L  FR3M HEAD6  AFTER 10 
M3VE 5 0  TO L C T o  

P - h E A 3 - E X I T .  
E 1 X I I o  

... .a- 

P-CLOSE-2 .  
CLOSE Z A A R I N P T  

P S I  V T - F L o  
STOP RUVo 

/$  
/ /  L 3 L T Y P  TAPE 
/ /  E X E L  L Y K E D T  
/ 8  
6 f f  E 3 J  



(B) TABULATION PROGRAMS 

(i 1 PROGRAM RAARPB~A 

(a) Program Deeeription 

3.40 This program reads two input files viz:- The sorted main data file and 

the institution dictionary file. Then it extracts record types 01 and 

02 from the main data file and produces Table 01A which is entitled. 

'MANPOWER RESOURCES IN RESEARCH INSTITUTIONS' 

3.41 Input : 

(1) Sorted main data file on magnetic tape 

Labelled 'RAARDATA-ST04 (see 2.21 through 2.34) 

(2) Institution dictionary file on Diskette - 'RAARINST (see 2.36) 

(3) Parameter card - commencement and end dates of survey 

Output: Printout - TABLE 01A entitled MANPOWER RESOURCES IN RESEARCH 

INSTITUTIONS (DETAILED) (see Appendices I1 and 111) 

Records selected - Record type 01 and 02 

(L) Program Procedure 

3.42 The program reads the institution dictionary file, RAARINST, into a 

table in working storage section - storing the institution name and 
code as well as the modifier which is subsequently used for the 

retrieval of the stored data using direct subscripting method. 

Then the program proceeds to read the sorted RAARDATA-ST 04 file, 

extracting only record types 01 and 02 for processing (see program 

flowchart and listing in the following pages). The output from the 

program is a table showing the Distribution of manpower resources in 

research institutions for a period of ten years starting from 1970J71 

upto 1979180 inclusive. This period is fed into the program via a 



parameter card to indicate the commencement and ending dates. A 

table for each institution always startson a new page on the printout. 

Columns with unavailable data are p h t e d  with dashes (-) 



(,-) PROGRAM FLOWCHART - RAARPfllA 

OPEN FILES  

I 
ACCEPT 
PARAMETER 

STOP YES) 

< 
V 

DISPLAY 
!PARA ERROR' 

READ 
INSTITUTION 
F I L E  

LOAD 
INSTITUTION 
TABLE 

A 

NO 

), YES 
V 

READ 
DATA 
F I L E  

1 



RE.-TYPES 01,w { (> REC-TYPE NO a 
I YES 

PRINT 

LCT=LCT-1 



= Sf J 3 B  J Y M = R A A R P D L A I L L A S S = A T U S E R = O P S ~ ~ ~ O ~  
// J 3 B  R A A R P 3 L A  REPORT OLA 
/ /  L I B 3 E F  CLITJ=USRCLZ 
/ /  O P T I O Y  CATAL  

P 4 A S E  R A A R P 3 L A q C  
// EXEC F C ~ B ~ L I S I Z E = ~ ~ K  

C B L  N ~ S E Q I C L I S T I S X R E F T F L O W = ~ O I S T A T E  
1 D E Y T I . F I C A T I O Y  D I V I S I O N .  
PROGRAM- ID.  RAARPOlA.  
AUTAOR. CKCI ~ W K I  AMKI NKM. 
E Y V I R 3 N M E N T  D I V I S I O N .  
C O N F I G U R A T I J N  SECTION.  
SOURCE-COMPJTER. IBM-370 .  
OBJECT-COMPdTER. IBM- .3700 
SPEZIAL-NAMES.  ZOL I S  NEWPAGE S Y S I P T  I S  CREADER. 
I NPUT-OUTPUT S E L T  ION. 
F ILE-CONTROL.  

S E L E C T  J A T A F I L E  A S S I G N  TO SYSOOL-UT-3420-So  
S E L E C T  I N S T - F I L E  A S S I G N  TO S Y S 0 2 5 - U R - 2 5 0 1 - S o  
S E L E C T  P R I N T - F L  A S S I G N  T O  S Y S O 2 7 - U R - 1 4 0 3 - S  
RESERVE NO ALTERNATE AREA- 

D A T A  3 I V I S I J N .  
F I L E  SECTIOY.  
F D  I Y S T - F I L E  RECORDING MODE F 

L A B E L  R E C J R 3 S  O M I T T E D  
D A T A  RECORD I S  INST-REC.  

E V A L V E  OF I D  I S  * R A A 3 I Y S T m  
01 I Y S T - R E t .  

0 2  2 INST-CODE P I C  999. 
0 2  F I L L E R  P I C  X. 
0 2  R INST-YM P I C  X ( 6 3 ) .  
0 2  F I L L E R  P I C  X ( L 3 ) -  

F D  D A T A F I L E  R E C J R 3 I N G  MODE F 
BLOCK C D N T A I N S  7 0 0 0  CHARACTERS 
L A B E L  RECORDS ARE STANDARD 
D A T A  R.EtORD I S  I N R E L O  

9 V A L J E  OF I D  I S  ' R A A 3 D A T A ' r  
01  IYREC.  

0 2  F I L L E R  P I C  X ( L 4 0 ) .  
F 3  P R I Y T - F L  R E C O R D I Y G  MOOE I S  F 

L A B E L  RECDR'DS OM1 TTED 
D A T A  RECO3D I S  LP-REC. 

01 LP-REC. 
0 2  F I L L E R  P I C  X ( 1 3 3 ) .  

Y J R K I  YG-STORASE SECTION.  
7 7  L L T  PI :  999 VALUE 0. 
7 7  PAGECT P I Z  9 9 9  VALUE 0. 
7 7  SML P I Z  9 VALUE 0. 
7 7  S d 2  P I :  9 VALUE 0. 
7 7  C T R  P I C  9 9 9  VALUE 0. 
7 7  C T R - 2  PI :  9 3  V A L J E  0. 
7 7  C T R 2  PI :  9 9  V A L J E  0. 
7 7  C T R 3  P I C  9 9  V A L J E  0- 
77 YEAR-C P I C  9 ( O 4 )  V A L U E  0. 
7 7  Y3-C P I :  99 VALUE 0. 
7 7  SOUAL P I C  990 
01 S 3 E C  PIC x r l 4 0 ) -  
01 PARA-CARD. 

0 2  P-CYEAR P I C  X ( 0 4 ) -  
0 2  P C Y E A 3  R E D E F I N E S  P-CYEAR P I C  9 1 0 4 ) .  
0 2  F I L L E 3  R E D E F I N E S  P-CYEAR. 

0 3  P - Y 3 L  P I C  990 
03 P - Y 3 2  P I C  99. 

0 2  P -PRD P I C  X ( 0 7 I .  
0 2  F I L L E R  P I C  X ( 6 9 ) .  



P I C  9 9 9 m  

C I N S T - C 3 D E m  
0 2  C I D - C 3 D E  P I C  X ( O 3 J m  
0 2  L I D - Y O  R E D E F I N E S  C I D - C 3 D E  
T 3 T A L S - A m  
0 2  1 0 - 1 3 1  P I C  9 1 0 3 J m  
0 2  T A - T 3 T  P I C  9 ( 0 3 J m  
0 2  TOTAL-A  P I L  9 ( 0 4 J m  
0 2  a O - T 3 T  P I L  9 ( 0 4 J m  
0 2  T O T A L - S ' T ~ F F  P I L  9 ( 0 4 J m  
0 2  3 T d E 3 - T O T - A  P I C  9 ( 0 4 J m  
0 2  3 T d E R - T O T - U  P I L  9 ( 0 4 ) m  
0 2  3 T H E 3 - 1 0 1 - 1  P I C  9 ( 0 4 ) m  
0 2  con-av; PIC ~ ( O G ) ~  
T 3 T d L - P i D m  
0 2  PHD-TOT P I C  9 ( O Q )  O C C J R S  101 
T J T A L - M S C  l 
0 2  YSC-TOT P I C  9 ( 0 4 )  O C C J R S  Lorn 
T 3 T A L - B S C m  
0 2  BSC-TOT  P I C  9 ( O 4 J  OCCURS 101 
T 3 T A L - R 3 m  
0 2  TOT-RO P I C  9 ( 0 4 J  D C C J R S  10- 
TCITAL-C3Mm 
0 2  :OH-TOT P I C  9 ( O B I  O C C J R S  10- 
W3RKRECm 
0 2  UREC-31m 

0 3  d I  \ST-CODE P I C  X ( 0 3 J -  
0 3  d S J R V - Y E A R  P I C  XXm 
0 3  F I L L E R  P I C  Xm 
0 3  3 E L - T Y P E  P I C  XXm 
0 3  d R E C - T Y P E  R E D E F I N E S  R E C - T Y P E  P I C  99- 
0 3  d D I R E C T O R - Y M  P I C  X ( 1 5 J m  
0 3  d Q J A L m  

3 4  Q U A L - 1  P I C  XX O C C J R S  Sm 
0 3  F I L L E R  P I C  X ( 1 3 7 J m  

0 2  WREC-32 R E D E F I N E S  WREC-01-  
03 F I L L E R  P I C  X ( O 8 J m  
0 3  rJYEARSm 

3 4  WPHOYEARS OCCURS 10. 
0 5  J P H D - 1  P I C  XXm 
0 5  J P H D - Y E A R S  R E D E F I N E S  U P H D - 1  P I C  3 9 -  

3 4  W q S C Y E A a S  OCCURS 101 
0 5  d M S C - 1  P I C  XXm 
0 5  J M S C - Y E A R S  R E D E F I N E S  U Y S C - 1  P I C  99- 

3 4  W d S C Y E A 3 S  OCCtJRS 10- 
0 5  U B S C - 1  P I C  XXm 
0 5  WBSC-YEARS R E D E F I N E S  WBSC-1  P I :  99-  

0 3  F I L L E R C m  
0 4  d S E N - T E C H  P I C  99, 
0 4  d T E C H  P I C  99- 
0 4  d T E C H N  P I C  9 9 -  
0 4  d E X E C  P I C  99, 
0 4  ~ C L E R  P I C  99- 
0 4  d A 3 T S A N  P I C  39, 
0 4  d U Y S f C I L  P I C  393 ,  
0 3  F I L L E R  P I C  X ( 5 7 ) m  

Q J A L I F - T A B L E -  
0 2  F I L L E R  P I C  X ( O 8 )  V A L U E  * O l B S C  ' m  

0 2  F I L L E R  P I C  X ( O 8 )  V A L J E  * O Z B S C A  ' m  

0 2  F I L L E 3  P I C  X ( O 8 J  V A L J E  @ O 3 B A  ' l 
0 2  F I L L E 3  P I C  X ( O 8 )  V A L J E  'OQBENS ' m  

0 2  F I L L E R  P I C  X ( O 8 J  V A L J E  @05B:OY ' l 
0 2  F I L L E 3  P I C  X ( 0 8 J  V A L J E  ' 0 6 B J M  ' m  

0 2  F I L L E 3  P I C  X ( O 8 J  V A L J E  @ 0 7 M S C  ' m  

0 2  F I L L E R  P I C  X ( 0 8 )  V A L J E  @ O B M A  ' l 
0 2  F I L L E 3  P I C  X 1 0 8 ,  V A L J E  @ 0 9 P i ( D  ' m  

F I L L E R  a E 3 E ' I Y E S  O U I L I F - T A B L E -  



0 2  F I L L E ?  3CCUKS 9. 
0 3  JU4L-CODE P I C  X X o  
0 3  1UIL-DEGaEE P I C  X l 0 4 l o  
0 3  F I L L E R  P I C  X ( O 2 ) .  

0 1  L I N E l m  
0 2  F I L L E 3  P I C  X ( O 3 ) w  
0 2  L l Y E A 3 1  P I C  X ( O 4 ) e  
0 2  L L O B L I Q  P I C X I  
0 2  L l Y E A 2 2  P I C  X X w  
0 2  F I L L E a  P I C  X ( 0 6 l m  
0 2  L lDEG2Ee  

0 3  L l Q J A L  P I C  X ( O 4 )  JCCU?S 5 -  
0 2  L l D E G  3 E I E F I N E S  L lDESRE P I C  X (231m 
0 2  F I L L € *  P I C  X ( 0 2 ) o  
0 2  L l P 4 D  P I C  229.  
0 2  F I L L E 3  P I C  X ( 0 5 ) e  
0 2  L lMSC P I C  ZZ9m 
0 2  F I L L E R  P I C  X ( O 5 ) w  
0 2  L l B S C  P I C  229. 
0 2  F I L L E 2  P I C  X I 0 5 ) .  
0 2  L l T 3 T - 1  P I C  ZZZ9e  
0 2  F I L L € *  P I C  X ( 0 5 ) e  
0 2  L l T E C i  P I C  229. 
0 2  F I L L E 3  P I C  X ( 0 5 ) e  
0 2  L l T E C d N  P I C  2 2 9 0  
0 2  F I L L € *  P I C  X 1 0 5 ) o  
0 2  L l T 3 T - T S  P I L  ZZZ9. 
0 2  F I L L E 3  P I C  X I O 5 ) e  
0 2  L lOSUP-4  P I C  ZZ9. 
0 2  F I L L E 3  P I C  X ( 0 5 ) .  
0 2  L lOSUP-J  P I C  229. 
0 2  F I L L E ?  P I C  X ( 0 5 ) e  
0 2  L lOSUP-T P I C  ZZZ9. 
0 2  F I L L E 3  P I C  X ( 0 5 ) .  
0 2  L l T J T 4 L  P I C  ZZZ9o 
0 2  F I L L E ?  P I C  X ( 0 B I o  

0 1  F I L L E 2 1  REDEFINES L I N E 1 0  
0 2  L I M E 1 2  P I C  X ( 3 0 ) o  
0 2  F I L L E R  PIC X ( L 0 3 ) .  

0 1  F I L L E R 2  REDEFINES F I L L E R l w  
0 2  F I L L E R  P I C  X ( 3 0 ) e  
0 2  L I P I D - X  P I C  X ( 0 3 ) .  
0 2  F I L L E 3  P I C  X 1 0 5 ) e  
0 2  LLMSC-X P I C  X ( 0 3 ) e  
0 2  F I L L E R  P I C  X ( 0 5 ) .  
0 2  L l B S C - X  P I C  X ( 0 3 ) .  
0 2  F I L L E X  P I L  X (051 .  
0 2  LLT3T-A -X  P I C  X104 ) .  
0 2  F I L L E 3  P I C  X ( 0 5 ) o  
0 2  L l T E C i - K  PI ' ;  X ( 0 3 ) o  
0 2  F I L L E 3  P I C  X (O5) .  
0 2  LLTECdN-X P I C  X ( 0 3 ) .  
0.2 F I L L E ?  P I C  X ( 0 5 ) e  
0 2  L l T 3 T - T S - X  P I C  X ' (04)m 
0 2  F I L L E ?  P I C  X (O5) .  
0 2  LLOSUP-4-X P I C  X133 ) .  
0 2  F I L L E 3  P I C  X ( 0 5 ) m  
0 2  L lOSUP-J-X P I C  X ( 0 3 ) .  
0 2  F I L L € *  P I C  X ( 0 5 ) .  
0 2  L lOSUP-1-X P I L  X ( 0 4 ) .  
0 2  F I L L E 3  P I C  X ( 0 5 ) e  
0 2  L l T 3 T 4 L - X  P I L  X ( 0 4 ) m  
0 2  F I L L E ?  P I C  X ( 0 8 l m  

0 1  I YST-TAaLEe 
0 2  T INST-C3DE PI:  X I 0 3 1  OCCJRS 153. 
0 2  T INST-NY P I L  X l b 3 )  OCCURS 150. 



O L  I nuut 
HEADl .  
0 2  F I L L E R  
0 2  H l G 4 T E  
0 2  F I L L E 3  
0 2  F I L L E 3  

' N A T I O  
0 2  F I L L E 3  

' A 1 3  
0 2  F I L L E 3  
0 2  F I L L E P  
0 2  H l P 4 G E  
0 2  F I L L E a  

P I L  X(O3I U L C U K b  9 Y Y .  

P I C  X ( 0 3 )  VALJE  SPACES- 
P I C  X t O 8 ) .  
P I C  X i l 4 )  VALUE SPACES. 
P I C  X t  5 5  1 VALUE 
N A L  C O U N C I L  F O R  S C I E N C E ' .  
P I C  X t 3 0 )  VALUE 

T E C d Y D L 1 ; Y ' .  
P I C  X t 1 1 )  VALJE  SPALES. 
P I C  X ( 0 5 )  V4LUE 'PAGE:'. 
P I C  Z Z 9 e  
P I C  X t O 4 )  VALJE  SPACES. 

HEA32. 
0 2  F I L L E 3  P I C  X t 4 5 )  VALUE SPALES- 
0 2  F I L L E R  P I C  X t 4 4 )  VALUE 

'RES3U3CE ALLOCATION I N  AGRICULTURAL RESEARCH'. 
0 2  F I L L E i l  P I C  X t 4 4 )  VALJE SPACES. 

HEAD30 
0 2  F I L L E 3  P I C  X t  1 2 )  VALUE ' TABLE 01A'.  
0 2  F I L L E R  P I C  X t 3 4 J  VALUE SPALES. 
0 2  F I L L E R  P I C  X t 4 3 )  VALUE 

'MANPOdE3 3ESOURCES I N  RESEAaCH I N S T I T J T I O Y S ' .  
0 2  F I L L E R  P I C  X VALUE SPACES- 
0 2  H3YEAA P I C  X t O 7 J  VALJE  SPACES- 
0 2  F I L L E 3  P I C  X t 3 6 )  VALJE SPACES. 

HEAD40 
0 2  F I L L E 3  P I C  X ( 4 6 )  VALUE SPACES. 
0 2  F I L L E 3  P I C  X t 4 2 )  VALdE A L L  ' - ' a  

0 2  F I L L E R  P I C  X t 4 5 )  VALdE  SPACES- 

HEADS. 
0 2  F I L L E R  P I C  X t  1 6 )  VALUE SPALES. 
0 2  F I L L E R  P I C  X t 2 7 )  VALdE 

' I Y S T I T U T 1 3 N  CDDE h NAME:- ' 0  

0 2  H5C3DE P I C  XKX. 
0 2  F I L L E P  P I C  XK VALUE SPkLES. 
0 2  H5NAME P I C  X ( 6 3 ) .  
0 2  F I L L E S  P I C  X t 2 2 )  VALUE SPALES. 

HEADSA. 
0 2  F I L L E 3  P I C  X (  1 0 )  VALUE SPALES- 
0 2  F I L L € &  P I C  X t 5 0 )  VALUE 

' R E S E A 3 C H  O F F I C E R S ' .  
0 2  F I L L E 3  P I C  X ( O 4 I  VALUE SPACES. 
0 2  F I L L E a  P I C  X t 2 3 )  VALUE 

' TECYNICAL SUPP3RT ' 0  

0 2  F I L L E 3  P I C  X t 2 7 I  VALUE ' 3 r 4 E R S U P P 0 R T ' 0  

0 2  F I L L E 3  P I C  X t 2 7 )  VALUE SPACES. 
HEA36. 
0 2  F I L L E R  P I C  X (  1 6 1  VALUE SPACES- 
0 2  F I L L E 3  P I C  X t 1 9 1  VALUE 

' D I R E C T 0 3  OR OFFICER'.  
0 2  F I L L E Z  P I C  X t 2 5 )  VALJE SPACES. 
0 2  F I L L E 3  P I C  X ( 0 5 J  VALJE 'T3TAL' .  
0 2  F I L L E R  P I C  X t 2 0 )  VALUE SPACES. 
0 2  F I L L E 3  P I C  X t 0 5 )  VALUE ' T 3 T A L ' r  
0 2  F I L L E 3  P I C  X t 2 O )  VALUE SPACES. 
0 2  F I L L E R  P I C  X t 0 5 J  VALUE ' T J T A L ' r  
0 2  F I L L E S  P I C  X t O 4 )  VALUE SPACES- 
0 2  F I L L E 3  P I C  X t 0 5 )  VALUE 'T3TAL'.  
0 2  F I L L E P  P I C  X t O B I  VALJE  SPACES. 



01 HEAD70 
0 2  F I L L E R  P I C  X ( 1 1 )  VALJE ' YEAR ' 
0 2  F I L L E X  P I C  X ( O 5 )  VALUE SPACES. 
02 F I L L E 3  P I C  X ( 2 3 )  VALUE ' I / C  - Q U A L I F I C A T I 3 N S ' o  
0 2  F I L L E 3  P I C  X ( O Z )  V 4 L J E  SPACES- 
0 2  F I L L E R  P I C  X ( 5 3 )  VALUE 

'PHD MSC B SC ROO- T o 0 0  T-A. T - S o ' o  
0 2  F I L L E P  P I C  X I 3 4 1  VALUE 

' ADq IN -  UNSKILD  OTHER STAFF'  
0 2  F I L L E X  P I C  X I O B I  VALJE SPACES- 

PitOCEDURE D I V I S I O Y -  
P -STA3T-  

OPEY INPUT  I N S T - F I L E  3 A T A F I L E  
OUTPUT P R I N T - F  L o  

M3VE SPACES TD  L I N E 1  I N S T - T 4 B L E -  
M3VE CURRENT-3ATE T 3  H l D A T E -  
M3VE ZEROS TO TOTALS-A- 
ALCEPT PAaA-CARD FR3M CREADER- 
M3VE P-PRD TO H3YEA3-  
M3VE PLYEAX TO YEAR-C- 
M3VE P-YR2 TO YR-C- 
A3D 1 T 3  YR-C- 

P-READ-1- 
READ I N S T - F I L E  AT EYD GO TO P-CLOSE-1-  
M3VE RIVST-,ODE TO TIVST-CODE ( L T R J -  
M3VE RIYST-YM T 3  TINST-YM ( L T R I -  
M3VE CTR TO TYODE (3 IYST-CODE) .  
A I D  1 T 3  ',Ti- 
G3  TO P-REA3-1-  

* .- 
P-CLOSE-1-  

CLOSE I YST-FI  LEO 
3 

P-READ-2- 
READ D A T A F I L E  I N T O  dORKREC AT EYD GO TO P-CLOSE-21 
I F  IEC-TYPE N 3 T  NUMERIC GO TO P-READ-2- 
I F  HREC-TYPE > 0 2  G3 TO P-READ-2- 
I F  SW1 = 1 SO T 3  P-R4- 
M3VE 1 TO S d 1 -  

P -ST03E-R3 -  
M3VE H I  VST-LODE TO C I  D-CODE- 

P-RQ- 
I F  d IYST-LODE N3T  = C I D - N O  SO TO P-LHANGE-R3- 
I F  dREC-TYPE NOT = 0 1  GO TO P-REC3RD-2- 
PERFORM P- iEAD THRJ  P-HEAD-EXIT-  
M3VE dOaKaE2 TO SREG- 
G3 TO P-READ-2- 

P-R EC 3R D-2 
I F  rJREC-TYPE YOT = 3 2  GO TO P-READ-2. 
PERFORM P - P 4 E P - L I N E 1  THRU P-PREP-EXIT-  
G3 TO P-REA3-2. 

P-C 4AYGE-R3- 
PERFORM P-AVERAGE TdRU P-AVS-EXIT-  
G3 TO P-STOIE-R3-  

P-HEAD- 
A 3 0  1 TO PASECT* 
H I V E  PASEZT T 3  d1PASE-  
WPITE LP-3E: FR3M HEAD1 AFTER NEWPASE. 
WRITE LP-REC FR3M HEA32  AFTER 1. 
W 3 I T E  LP-qE', FR3M H E A 3 3  AFTER 2. 
Wa ITE  LP-a€: FRJM HEAD4 AFTER 1- 
MOVE TMLIDE ( C I D - N 3 )  T 3  CTRo 
MJVE T I V S T - I M  ( C T a )  T 3  HSYAqEe 
M3VE L I D - t O 3 E  T 3  45LODEo 
Wa ITE  LP-RE: FROM HEAD5 AFTER 2 -  
W3 ITE  LP-3E2 FRDM H E A 3 5 4  AFTEa 2. 



FRiJM H E A 3 6  A F l t H  21 
FROM H E A D 7  AFTER l o  

W31 l t  LP-4E; 
W R I T E  LP-RE: 

P - H E A 3 - E X I T *  
E X I T *  

P -P3EP-QUALO 
E X A Y I N E  W3ULL R E P L A C I N G  A L L  SPACES BY ZERDSo 
M3VE 1 TO L C T  C T R - 2 0  

P - L  JOPo  
I F  3 U A L - 1  ( L C T )  NOT = 'DO*  SO T 3  P - L 0 3 P - C o  
A 3 0  1 T J  L C T o  
I F  L C T  > 35 G3 TO P - Q J A L - E X I T *  
G 3  TO P-L30P.  

P - L 3 0 P - t o  
M3VE W A L - 1  ( L C T )  T D  SQUALo 
H J V E  QUAL-DEGREE ( S a U A L )  TO L l Q J A L  ( C T R - 2 1 0  
A 3 0  1 T 3  Z T 3 - 2  L C T o  
I F  L C T  > 5 ;O TO P - O U A L - E X I T *  
G 3  TO P - L 3 0 P o  

P - Q 3 A L - E X I T *  
E X I T .  

P - P 3 E P - L I Y E l o  
M3VE Z E 3 O S  TO T O T A L - P d D  TOTAL-MSC T 3 T A L - B S C  

TOTAL-RO TOTAL-LOYO 
M3VE PCYEAR 1 3  YEAR-Co 
M3VE P-YRZ TO YR-Co 
ADO 1 1 3  YR-Co 
M3VE 1 TO C T R o  

P - P 3 - L 0 3 P o  
M3VE YEAR-C TO L l Y E A R l o  
M3VE * / *  TO L l O B L I Q o  
H I V E  YR-C TO L L Y E A R Z o  
E X A Y I N E  WPH3-1 ( C T R I  R E P L A C I Y G  A L L  SPACES BY Z E R J S o  
E X A Y I N E  WYSL-1 ( C T R )  R E P L A C I Y G  A L L  SPACES d Y  ZERJS. 
EXAYINE WBSC-1 ( C T R )  R E P L A C I Y G  A L L  S P A C E S  aY ZERJS. 
I F  WPHO-YEA3S ( C T R )  = 0 MOVE A L L  * - '  TO L l P H D - X  E L S E  
H I V E  WP-iD-YEA3S ( C T 3 )  T 3  L l P H J  PHD-TOT ( C T R ) .  
I F  dHSC-YEARS ( C T R )  = 0 MOVE A L L  * - '  TO L l M S C - X  E L S E  
M3VE WMSC-YEARS ( C T a )  TO L l H S C  HSL-TOT ( C T R ) .  
I= dBSC-YEA3S ( C T R )  = 0 HOVE A L L  '-' TO L l B S C - X  E L S E  
M J V E  H B S C - Y E A 2 S  ( C T Z )  TO L l d S C  BSC-TOT ( C T R ) .  
A 3 0  WPH3-YELRS ( C T R )  

WMSL-YEARS ( C T R )  
WBSC-YEARS ( C T R )  L I V I Y G  R 3 - T O T O  

1; 5 0 - T 3 T  = 0 MOVE A L L  * - *  TO L l T 3 T - A - X  E L S E  
M3VE R3-TOT TO L l T 3 T - 1  T 3 T - R 3  ( C T R ) .  
I F  L T a  = 10 G 3  TO P - C 3 N T I Y U E o  
M3VE A L L  * - '  TO 

L l T E C H - X  
L l T E C H Y - X  
L  1 TOT-TS-X 
L lOSL IP -A-X  
L l 3 S d P - U - X  
L l J S U P - T - X  
LLTOTAL-XI 

W 3 I T E  LP-3EC FROM L I N E 1  AFTER 2. 
M3VE SPACES T J  L I N E 1 0  
I F  CTS < 10 

ADD 1 TO CTR YEAR-C YR-C 
SO 1 3  P -PR-LJOPo 

P - C 3 N T I Y U E o  
E X A Y I N E  F I L L E 3 4  R E P L A C I N G  A L L  SPACES BY Z E R 3 S o  
A 3 0  WSEV-TESH W T E t H  J I V I Y G  T3-TOTO 
M J V E  W T E f H Y  TO TA-TOTI 
A 3 0  1 3 - T O T  T A - T 3 T  G I V I N ;  TOTAL-A. 
A 3 0  dEXE, dCLER H A 3 T S A N  6 I V I V G  O T J E 3 - T O T - A o  
M 3 V E  k J N S K I L  TO OTHER-TOT-U. 



A J U  J l d t < - I U I - 4  J l i t d - I U I - U  u l V l  4b U l h t K - I  J I - I s  

M J V E  T L - T J T  T C  L l T E C H m  
MIV ! :  T A - T 3 T  J L I T E , n g m  
V J V 7  T  I T k L - A  I L :  i l T ! ! T - I S .  
V : ~ r t i - > , - T _ I T - t .  Tb L 1 . 2 S J P - A S  
M  ) V E  0 v H E R - T J T - U  TO L 1 3 S J P - U o  
M J V E  O T H E R - T 3 T - T  T O  L l 3 S U P - T o  
A 3 0  R O - T J T  T J T A L - A  O T H E R - T J T - T  G I V I N ;  T O T A L - S T 4 F F o  
M J V E  T O T A L - S T A F F  1 3  L l T J T 4 L o  
M J V E  S R E C  1 3  M O Z K R E L .  
P E R F O R M  P - P I E P - O V A L  T 4 R U  P - 3 U 4 L - E K I  T O  
W R I T E  L P - 4 E :  F R O M  L I N E 1  A F T E R  20 
M J V E  S P A C E S  T J  L I Y E l o  
P E R F O R M  P-;T3T T H R U  P - S T J T - € K I T .  

P - P R E P - E X I T .  
E X I T .  

P - A V E P A S E .  
M J V E  ' A V E R A G E  YO. P o A o  ' 1 3  L I N E 1 2 0  
M J V E  T O T A L - P H D  TO T J T A L - C 3 M o  
P E R F O R M  P - C A L L - A V G  T H R U  P - C A L L - E X I T .  
M J V E  COY-4V; T O  L l P d D o  
M J V E  0 TO C 3 M - A V G o  
M J V E  T O T A L - ' 4 S L  T O  T O T A L - C O M o  
P E R F O R M  P - C  A L L - A V G  T H R U  P - C A L L - E X  I T 0  
M J V E  L O Y - 4 V ;  T O  L l M S C o  
M J V E  0 TO C J M - A V G o  
M 3 V E  T O T A L - 3 S C  TO T J T A L - C 3 M o  
P E R F O R M  P - C A L L - A V G  T H R U  P - C A L L - E X I T .  
M J V E  COY-AV; T O  L l B S C o  
M J V E  0 TO C J M - A V G .  
M J V E  T O T A L - a 0  1 3  T O T A L - C O H O  
P E R F O R M  P - C A L L - A V G  T H R U  P - C A L L - E X I T .  
M 3 V E  COY-AV; T O  L L T J T - 1 0  
M J V E  0 TO C 3 M - A V G o  
M J V E  A L L  '-' T D  

L l T E C H - X  
L l T E L H Y - X  
L l T O T - T S - X  
L l J S  J P - A - X  
L l J S J P - U - X  
Ll JSJP-T-X 
L  1 TOTAL-X I  

W X I T E  L P - R E C  F R 3 M  L I N E 1  A F T E R  2 0  
M 3 V E  S P A t E S  T O  L I N E 1 0  

P - A V G - E X 1  T o  
E X I T .  

P - C A L  C-  A V G o  
M J V E  1 T O  C T R 2 o  
M J V E  0 T J  2 0 ' 4 - A V S  E T R 3  S d 2 0  

P - C A L L - L O D P .  
I F  SW2 = 1 ;O T D  P - C A L C o  
I F  L T R Z  > 1 3  L O  1 3  P - C A L C - E X I T .  
I F  :OM-TOT ( C T R Z I  N 3 T  = 0 H 3 V E  1 T O  S d 2  

E L S E  4 0 3  1 10 C T R Z  G O  T J  P - L A L C - L 3 0 P o  
P - C A L L .  

A D D  1 T J  C T 1 3 o  
A D D  C D H - T J T  ( C T R Z I  T U  C D M - A J G o  
I F  C T R 2  N J T  = 10  

A D D  1 T O  C T R Z  
20 1 3  P - C A L C - L D D P o  

DIVIDE : l a 3  1910 Z O Y - A V C  R O U N 3 E 3 o  
P - C A L Z - E X I T .  

E X I T .  
P - C L O S E - 2 .  

P E R F O R M  P - A V t R A G E  T H R U  P - A V G - € K I T .  
C L O S E  D A T A F I L E .  



STOP RUYI 
/ * 
// LBLTYP TAPE 
// EXEC LN<EDT 
/= 
/6 
* £E E 3 J  



(ii) PROGRAM RAARP~~LB 

(a) Program Description 

3.43 This program reads two input files viz: The sorted main dat,a file and 

the institution dictionary file. It also extracts record types 01 and 

02 and produces a sumnary table 01B (out of table 01A) based on the 

latest year of survey. 

3.44 Input: 

(1) Sorted main data file on magnetic tape labelled 'RAARDATA-ST05 

(see 2.21 through 2.34) 

(2) Institution Dictionary file on diskette, labelled 'RAARINST' 

(see 2.36) 

(3) Parameter card - latest year of survey 
Output: Printout - TABLE 01B entitled: MANPOWER RESOURCES IN RESEARCH 

INSTITUTIONS (SUMMARY) (see Appendices I1 and 111) 

(b Progam Procedure 

3.45 The program first reads the institution dictionary file RAARINST and 

builds an institution table in working storage. Then it reads the sorted 

RAARDATA-ST01 file, skipping all records greater than type 02. A paramete 

card to indicate the latest year of survey is also read and the program 

then produces a summary table to table 01A. (see also the following 

program flowchart and listing) 



( C )  PROGRAM FLOWCHART R A A R P @ ~ B  

START C=l 
F I L E S  Ezl 

u 1 

ACCEPT 
PARAMETER 
CARD 

I 
A 

DISPLAY YES 
'PARA ERROR' STOP 

INSTITUTION ("" 

NO 

YES 

I 
u 

I 
READ 
DATA 
FILE 

INSTITUTION 
TABLE 

YES > CLOSE STOP 
F I L E S  



I YES 

STORE I IN ST ITUT ION 

RECORD 
LCTtLCT- 1 



(d) PROGRAM LISTING - RAARPglA 

* Sf J J B  J Y M = R A A R P 3 1 B t C L A S S = A v  J S E R = O P S 0 4 3 0 3  
// J O B  R A A R P O l B  REPORT 01 SUMMARY 
// L I B 3 E F  C L v T 3 = J S a C L 2  
// o p r r o v  C A T A L  

P i A S E  R4ARPOlB , *  
/ / EXEC F C J B 3 L , S I L E = 6 4 C  

C a L  N J S E Q , C L I S T , S X R E F , F L O Y = 3 0 ~ S T A T E  
1 3 E Y T I F I C A T I O N  D I V I S I O N -  
PROSRAM- ID*  3 A 4 R P O l B o  
AUTdORm CKC, AdK, AMK, N K M r  
E N V I R 3 N Y E N T  D I V I S I O N m  
C J N F I S U R A T I  J N  S E C T I O N *  
S J U 3 C  E-LOHPUTER* I BY-370.  
OBJEC T-COHPLJTERm I B H - 3 7 0 m  
S P E C I A L - N A M E S *  C 0 1  I S  NEWPAGE 

S Y S I P T  I S  CREADER- 
IYPUT-OLJTPUT S E t T I O N -  
F I L E - C O N T R O L -  

S E L E C T  D A T A F I L E  A S S I G N  TO S Y S 0 0 1 - U T - 3 4 2 3 - S m  
S E L E C T  I N S T - F I L E  A S S I G N  TO SYS025-UR-2501-Sm 
S E L E C T  P R I N T - F L  A S S I G N  TO S Y S 0 2 7 - U R - 1 4 0 3 - S  
RESERVE N D  4 L T E R N A T E  AREA- 

0 4 1 4  3 I V I S I 3 N m  
F I L E  SECTIOYm 
F D  I Y S T - F I L E  RECDROIYG MODE F 

L A B E L  R E C 3 R I S  O M I T T E D  
DATA RECORD I S  INST-RECm 

I V A L V E  OF I D  I S  @ R A A R I N S T @  
01 IYST-RECm 

0 2  R I  NST-CODE P I C  9 9 9 m  
0 2  F I L L E R  P I C  X- 
0 2  R I Y S T - Y H  P I C  X ( b 3 ) m  
0 2  F I L L E R  P I C  X ( 1 3 ) m  

F 3  D A T A F I L E  RECORDING MODE F 
BLOCK C O N T A I N S  7 0 0 0  CdARACTERS 
L A B E L  RECOR3S ARE STANDARD 
DATA RECORD I S  INRECm 

O: VALUE OF I D  I S  @ R A A R D A T A m m  
01 IYRECm 

0 2  F I L L E R  P I C  X ( 1 B O ) m  
F D  P 3 I Y T - F L  RECORDING M3DE I S  F 

L A B E L  REC3RDS O M I T T E D  
DATA RECO3D I S  LP-RECm 

01 L P - R E t m  
0 2  F I L L E R  P I C  X ( 1 3 3 ) r  

W 3 R g I  YG-STORAGE S E C T 1  ON* 
7 7  L t T  PI:  999 VALUE Om 
7 7  L L T - 1  PI :  999 VALUE 01 
7 7  PAGECT P I C  999 VALUE Om 
7 7  5111 PI: 9 VALUE Om 
7 7  CTR PI'.  999 VALUE 01 
7 7  C T R - 2  PI :  99 VALUE Om 
7 7  YEAR-C P I C  9 ( 0 4 1  V A L U E  1 9 7 0 -  
7 7  YR-C P I C  99 V A L U E  7 1 m  
7 7  S 3 U A L  P I C  99-  
01 C I N S T - C 3 D E e  

0 2  C ID-CODE P I C  X ( 0 3 1 -  
0 2  L I D - Y O  R E D E F I N E S  CID-CODE 

01 T3TALS-Am 
0 2  T O - T J T  P I C  9 4 0 3 ) m  
0 2  T A - T J T  P I C  9 ( 0 3 1 m  
0 2  TOTAL-A . P I C  9 t 0 4 ) -  
0 2  RO-TOT P I C  9 ( 0 4 l m  
0 2  TOTAL-SThFF P I C  9 t 0 4 ) m  
0 2  JTdE3-TOT-A  P I C  9 t 0 4 1 -  

P I C  9 3 9 m  



OZ DTYER-TOT-U P I E  9 ( 0 4 ) 0  
0 2  3 T d E 3 - 1 0 1 - 1  P I C  9 ( 0 4 1 0  

01 G 3 A Y D - T 3 T 4 L S o  
0 2  GTOT-PH3 P I C  9 ( 0 4 J o  
0 2  GTOT-'1s'. P I C  9 ( 0 4 ) o  
0 2  GTOT-BSC P I C  9 ( 0 4 ) 0  
0 2  GTOT-RO P I C  9 ( 0 4 ) 0  
0 2  GTOT-TO P I C  9 ( 0 4 ) 0  
0 2  GTOT-TA P I C  9 ( 0 4 J r  
0 2  GTOT-TS P I C  9 ( 0 4 1 r  
0 2  G T O T - 3 T i E R - A  P I C  9 ( 0 4 I o  
0 2  G T O T - 3 T i E R - J  P I L  9 (04J r  
0 2  G T O T - J T i E R - T  P I C  9 (04Jo  
0 2  G T O T - S T I F F  P I C  9 ( 0 4 J m  

01 W3RgRECm 
0 2  WREC-310 

03 A IYST-CODE P I C  X ( 0 3 J r  
03 JSJRV-YEAR P I C  XXo 
03 F I L L E R  P I C  Xo 
03 REC-TYPE P I C  XXo 
03 JREC-TYPE R E D E F I N E S  REC-TYPE P I C  990 
03 JOIRECTOR-YH P I C  X I  1 5 ) .  
03 WQJALo 

3 4  Q U A L - 1  P I C  XX O L C J R S  50 
03 F I L L E R  P I C  X ( 1 3 7 ) o  

0 2  WREC-32 R E D E F I N E S  WREL-Olm 
03 F I L L E R  P I C  X ( O 8 ) o  
03 AYEARS* 

3 4  WPHDYEARS OCCURS 101 
0 5  YPHD-1  P I C  XX*  
0 5  YPHD-YEARS R E D E F I N E S  WPHD-1 P I C  3 9 0  

3 4  WYSCYEARS OCCURS 100 
0 5  YMSC-1 P I C  XXo 
0 5  JMSC-YEARS R E D E F I N E S  WqSC-1 P I C  9 9 0  

3 4  WBSCYEARS OCCURS 100 
05. WBSC-1 P I C  XXo 
0 5  YBSC-YEARS R E D E F I N E S  WBSC-1 P I C  9 9 0  

0 3  F I L L E R G *  
06 dSEN-TECH P I C  990 
06 d T E C H  P I C  9 9 0  
0% JTECHN P I C  9 9 0  
0% JEXEC P I C  9 9 0  
0% dCLER P I C  9 9 0  
04 J A X T S A N  P I C  990 
06  d U Y S K I L  P I C  9 9 3 0  
03 F I L L E R  P I C  X ( 5 7 ) r  

01 Q J A L I F - T A B L E *  
0 2  F I L L E R  P I C  X ( 0 8 J  V A L J E  @ O l B S C  @ o  

0 2  F I L L E R  P I C  X ( 0 8 )  V A L J E  @ O Z B S C A  @ o  

0 2  F I L L E R  P I C  X ( O 8 J  VALUE @ 0 3 B A  @ l 

0 2  F I L L E R  P I C  X ( O 8 J  VALUE @OGBENS @ o  

0 2  F I L L E 3  P I C  X ( 0 8 )  VALUE @ 0 5 B L O M  @ a  

0 2  F I L L E 3  P I C  X ( O B )  VALUE @ O b B V H  @ a  

0 2  F I L L E R  P I C  X l O B )  VALUE @C7MSC @ m  

0 2  F I L L E R  P I C  X ( O B )  V A L J E  @OBMA @ l 

0 2  F I L L E 3  P I C  X ( O B )  V A L d E  @ 0 3 P 4 D  @ o  

01 F I L L E R  R E D E F I  YES Q U A L I F - T A B L E -  
0 2  F I L L E R  3CCURS 90 

0 3  3U4L-CODE P I C  XX-  
0 3  W 4 L - D E G R E E  P I C  X ( O % l r  
03 F I L L E R  P I C  X ( 0 2 1 0  

01 L I N E l r  
0 2  F I L L E 3  P I C  X ( 0 3 ) m  
0 2  L1-CODE P I C  X ( 0 3 ) r  
0 2  F I L L E R  P I C  X ( O 4 J r  
0 2  L 1 - I N S T  P I C  X ( 2 6 J r  



0 2  F I L L E 3  P I C  X ( 0 2 ) -  
0 2  L l P i D  P I C  ZZ9, 
0 2  F I L L E R  P I C  X ( 0 5 1 -  
0 2  L lMSC P I C  ZZ9-  
0 2  F I L L E 3  P I C  X 1 0 5 ) -  
0 2  L l B S C  P I C  ZZ9-  
0 2  F I L L E R  P I C  X ( 0 5 ) -  
0 2  L l T 3 T - 1  P I C  ZZZ9-  
0 2  F I L L E ~  P I C  X ( 0 5 1 -  
0 2  L l T E C i  P I C  2 2 9 -  
0 2  F I L L E P  P I C  X ( 0 5 ) -  
0 2  L l T E C i N  P I C  2 2 9 -  
0 2  F I L L E R  P I C  X ( 0 5 1 -  
0 2  L l T J T - T S  P I C  ZZZ9-  
0 2  F I L L E P  PI'. X I D 5 ) -  
0 2  LlOSUP-A P I C  ZZ9-  
0 2  F I L L E P  P I C  X ( 0 5 ) -  
0 2  L lOSUP-J  P I C  ZZ9-  
0 2  F I L L E T  P I C  X ( O 5 1 -  
0 2  LlOSUP-T P I C  Z Z Z 9 r  
0 2  F I L L E R  P I C  X ( 0 5 1 -  
0 2  L l T 3 T 4 L  P I C  Z Z Z 9 r  
0 2  F I L L E R  P I C  X(OB1. 

0 1  F I L L E R 1  REOEFINES L I N E 1 0  
0 2  L I N E 1 2  P I C  X ( 3 3 1 -  
0 2  F I L L E R  P I C  X ( 1 0 3 ) r  

0 1  F I L L E R 2  REOEFINES F I L L E R L O  
0 2  F I L L E R  P I C  X ( 3 8 1 -  
0 2  L lPHD-X P I C  X ( 0 3 ) -  
0 2  F I L L E 3  P I C  X 1 0 5 ) -  
0 2  L lMSC-X P IC  X ( 0 3 ) -  
0 2  F I L L E P  P I C  X ( 0 5 ) -  
0 2  L l B S C - X  PI', X ( 0 3 ) -  
0 2  F I L L E R  PIC X ( 0 5 ) r  
0 2  L l T 3 T - A - X  P I C  X ( 0 4 1 -  
0 2  F I L L E R  P I C  X ( 0 5 1 r  
0 2  L l T E C i - X  P I C  X I 0 3 1 0  
0 2  F I L L E R  P I C  X ( 0 5 ) -  
0 2  L l T E C i N - X  PI IJ  X ( 0 3 ) -  
0 2  F I L L E R  P IC  X ( 0 5 1 r  
0 2  L l T 3 T - T S - X  P I C  X ( 0 4 1 r  
0 2  F I L L E 3  P I C  X ( 0 5 ) -  
0 2  LlOSUP-A-X P I C  X ( 0 3 1 -  
0 2  F I L L E R  P I C  X ( 0 5 ) -  
0 2  LlOSUP-J-X P I C  X(O31-  
0 2  F I L L E R  P I C  X ( 0 5 1 -  
0 2  L~OSUP-r-x PIC ~ ( 0 4 ) -  
0 2  F I L L E 3  P I C  X ( 0 5 1 -  
0 2  L l T D T A L - X  P I C  X ( 0 4 ) -  
0 2  F I L L E P  P I C  X ( 0 8 1 -  

0 1  IYST-TABLE- 
0 2  TINST-C3DE PI'. X ( 0 3 )  OCCJRS 1 5 0 -  
0 2  T INST-Nq  P I C  X ( 6 3 1  OCCJRS 1 5 0 -  
0 2  TM03E PI: K t 0 3 1  OtCURS 9 9 9 -  

0 1  HEAD10 
0 2  F I L L E R  P I C  X ( O 3 )  VALJE SPACES- 
0 2  H lDATE P I C  X(OB1r  
0 2  F I L L E R  P I C  X ( l + )  VALgE SPACES- 
0 2  F I L L E R  P I C  X ( 5 5 1  VALUE 

' N A T I O N A L  C O U N C I L  F O R  S C I E N C E ' .  
0 2  F I L L E R  P I C  X ( 3 0 )  VALUE 

' A Y 3  T E C t i N O L D ; Y a r  
0 2  F I L L E P  P I C  X ( 1 1 )  VALUE SPACES- 
0 2  F I L L E R  P I C  X ( 0 5 1  VALUE 'PAGE:'- 
0 2  HlPAGE P I C  2 2 9 -  
0 2  F I L L E R  P I C  X ( O + I  VALiJE SPACES- 



HEAD20 
0 2  FILLER P IC  X ( 4 5 )  VALUE SPACES- 
0 2  FILLER P I C  X ( 4 4 l  VILUE 

'RESDURCE ALLOCATION I N  AGRICULTURAL RESEARCHm- 
0 2  FILLER P IC  X ( 4 4 )  VALUE SPACES- 

HEAD30 
0 2  FILLER P IC  X( 1 2 )  VALUE * TABLE OIBmm 
0 2  F I L L E a  P I C  X ( 3 4 l  VALUE SPACES- 
0 2  F I L L E 3  P I C  X ( 4 4 )  VALUE 

'NANPOJE3 RESOURCES I N  RESEARCH INSTITUTIONS 
0 2  FILLER P I C  X VALUE SPACES- 
0 2  H3YEAR P I C  X(O7)  VALUE SPACES- 
0 2  FILLER P I C  X ( 1 0 )  VAL& (SUMYARY)mr 
0 2  FILLER P I C  X ( 2 6 )  VALUE SPACES- 

HEAD40 
0 2  F ILLER P IC  X ( 4 6 )  VALUE SPACES- 
0 2  FILLER P I C  X ( 6 2 )  VALUE ALL 
0 2  F ILLER P IC  X ( 2 6 )  VALUE SPACES- 

HEADS- 
0 2  F ILLER P I C  X ( l 6 )  VALUE SPACES- 
0 2  FILLER P.IC X ( 2 7 )  VALUE 

' I N S T I T U l I D N  CDDE L NAME:- ' 0  

0 2  HSCODE P I C  XKXm 
0 2  F ILLER P I C  XX VALUE SPACES- 
0 2  HSNAME P IC  X ( 6 3 ) -  
0 2  F ILLER P I C  X ( 2 2 )  VALUE SPACES- 

HEA35Ao 
0 2  F ILLER P I C  X I 1 8 1  VALUE SPACES- 
0 2  FILLER P I C  X ( 5 0 )  VALUE 

m R E S E A R C H  O F F  I C E R S m -  
0 2  F ILLER P I C  X(OS) VALUE SPACES- 
0 2  FILLER P I C  X ( 2 3 )  VALUE 

* TECqNICAL SUPPORT 
0 2  F I L L E 3  P I C  X ( 2 7 )  VALUE * 0 1 4  E R S U P  P O R  T 
0 2  F ILLER P IC  X ( 2 7 )  VALUE SPACES- 
HEAD60 
0 2  F ILLER P I C  X103)  VALUE SPACES- 
0 2  F I L L E 3  P I C  X ( 0 4 )  VALUE mCODEm- 
0 2  F ILLER P I C  X(O2)  VALUE SPACES- 
0 2  F ILLER P IC  X ( l 6 )  VALdE * INST IT3T IOY  NAYEmr 
0 2  FILLER P I C  X ( 3 6 )  VALUE SPACES- 
0 2  F ILLER P I C  X ( 0 5 )  VALUE mTDTALmr  
0 2  FILLER P I C  X (2D)  VALUE SPACES- 
0 2  F I L L E 3  P I C  X105)  VALUE mT3TAL*o  
0 2  F ILLER P I C  X ( 2 0 I  VALUE SPACES- 
0 2  F1LLE;I P I C  X ( 0 5 )  VALUE mT3TALmo  
0 2  F ILLER P I C  X ( O I )  VALUE SPACES- 
0 2  F ILLER P I C  X ( 0 5 )  VALUE * T 3 T A L m r  
0 2  F ILLER P I C  X(OB1 VALUE SPACES- 

HEAD7- 
0 2  FILLER P I C  X ( l 1 )  
0 2  F I L L E S  P I C  x t o s 1  
0 2  F ILLER P I C  X ( 2 0 1  
0 2  F ILLER P I C  X(O2) 
0 2  F ILLER P I C  X ( 5 3 1  

*PHD M SC BSC 
0 2  F ILLER P I C  X ( 3 S I  

* AD4INo UNSKILD 
0 2  F ILLER P I C  X(O81 
HEAD8- 

VALUE SPACES- 
VALUE SPAtESe 
VALUE SPACES- 
VALUE SPACES- 

VALUE 
ROO- TOO- ToAo l o S r * r  

VALUE 
OTHER STAFFm 

VALUE SPAtESo 



0 2  F I L L E R  P I C  XXX V A L d E  SPACES* 
0 2  H B Y E A 3 1  P I C  9 ( 0 4 ) r  
0 2  F I L L E Z  P I C  X  VALUE * l e e  

0 2  HBYEAZ2 P I C  9 9 .  
0 2  F I L L E 3  P I C  X ( 0 5 )  VALUE SPACES* 
0 2  F I L L E R  P I C  X ( 2 3 )  VALUE A L L  * - * e  

0 2  F I L L E R  P I C  X ( O Z )  V A L J E  SPACES* 
0 2  F I L L E 3  P I C  X ( O 3 )  V A L J E  A L L  * - * e  

0 2  F I L L E R  P I C  X ( 0 5 )  VALUE SPACES* 
0 2  F I L L E R  P I C  X ( 0 3 )  V A L J E  A L L  * - @ a  

0 2  F I L L E A  P I C  X ( O S )  VALUE SPACES* 
0 2  F I L L E R  P I C  X ( 0 3 1  V A L d E  A L L  @ - * e  

0 2  F I L L E 3  P I C  X i 0 5 1  V A L J E  SPACES* 
0'2 F I L L E R  P I C  X ( O 4 )  VALUE ALL  * - * m  

0 2  F I L L E Z  P I C  X ( 0 5 )  V A L J E  SPACES* 
0 2  F I L L E R  P I C  X ( 0 3 )  V A L J E  A L L  * - * m  

0 2  F I L L E 3  P I C  X ( 0 5 1  VALUE SPACES* 
0 2  F I L L E R  P I C  X ( 0 3 )  VALdE ALL  * - * e  

0 2  F I L L E l  P I C  X ( 0 5 1  V A L J E  SPACES. 
0 2  F I L L E a  P I C  X ( O 4 )  V A L d E  A L L  @ - @ e  

0 2  F I L L E R  P I C  X ( 0 5 )  VALUE SPALES*  
0 2  F I L L E R  P I C  X ( 0 3 )  V A L J E  A L L  * - @ e  

0 2  F I L L E R  P I C  X ( 0 5 )  V A L g E  SPACES. 
0 2  F I L L E R  P I C  X ( 0 3 )  VALUE A L L  @ - @ e  

0 2  F I L L E R  P I C  X ( 0 5 1  V A L d E  SPACES. 
0 2  F I L L E R  P I C  X l O 4 I  VALUE A L L  @ - * e  

0 2  F I L L E R  P I C  X ( 0 5 )  VALUE SPACES* 
0 2  F I L L E 3  P I C  X ( O 4 1  V A L J E  A L L  * - * e  

0 2  F I L L E l  P I C  X ( O B )  VALUE A L L  SPACES* 
0 1 PAR A-CARD. 

0 2  P-YEA3 P I C  X ( 0 7 ) r  
0 2  F I L L E ?  P I C  X ( 7 3 ) r  

PROCEDURE D I V I S I O N *  
P-START. 

OPEY I N P U T  I N S T - F I L E  D A T A F I L E  
OUTPUT P R I N T - F L e  

M3VE SPACES TD L I N E 1  INST-TABLE.  
MJVE CUitRENT-DATE 1 3  41DATEe 
M3VE ZEROS TO TOTALS-A GRAND-T3TALSm 
ACCEPT PAR4-CARD FR3M CREADE3. 
I F  P-YEAR = SPACES 

D I  SPLAY *PARAMETER ERRDR* PARA-CARD 
D I S P L A Y  'RUN ABANDONED* STOP RUN* 

H J V E  P-YEAR 1 3  H3YEARe 
P - R E A D - l r  

READ I N S T - F I L E  AT EYD GO TO P-CLOSE-1. 
H 3 V E  RIYST-LODE TO TIYST-CODE ( C T R I *  
MOVE RIYST-YM TO TIYST-HM ( t T R I e  
MOVE CTR TO TMODE ( 3 I Y S T - C 0 D E ) r  
A 3 0  1 T 3  Z T 3 r  
6 3  TO P-READ-10 

t 
P-CLOSE-1. 

CLOSE I N S T - F I L E *  
t 

P-REA3-20 
READ D A T A F I L E  I N T O  dORKREC AT EYD G 3  TO P-CLOSE-2. 
I F  ZEC-TYPE N 3 T  NUMERIC GO TO P-READ-2. 
I F  dREC-TYPE > 02 63 TO P-READ-21 
I F  SW1 = 1 GO TO P-R4r  
M3VE 1 TO S d l e  

P - S T O 3 E - R 3 r  
M3VE W I  YST-LODE TO LID-CODE. 

P - R 4 e  
I F  d I Y S T - L O D E  NOT = C I D - N O  2 0  13  P-CHANGE-R3. 
I F  WREC-TYPE NOT = 0 1  GO TO P-RECORD-2. 



e 
PERFORM P - P 3 E P - O U A L  T H R U  P - Q U A L - E X I T -  
GO T O  P - R E A D - 2 -  

P - R E C  JRD-21  
I F  d R E C - T Y P E  NOT = 02 GO TO P - R E A D - 2 -  
PERFORM P - P 3 E P - L I N E 1  T H R U  P - P R E P - E X I T -  
G 3  10 P-READ-2 -  

P - C i A Y G E - R 3 m  
GO 10 P - S l O 3 E - R 3 -  

P - H E A D -  
I F  L C T - 1  > 0 GO T O  P - H E A D - E X I T -  
ADD 1 T O  PA;ECTm 
M 3 V E  P A Z E C T  T O  t i1PAGEm 
W a I l E  LP -REC F R 3 M  H E A D 1  A F T E R  NEWPAGE-  
W R I T E  L P - R E L  FROM H E A D 2  A F T E R  1- 
W 3 I T E  L P - R E L  FROM H E A D 3  A F T E R  2 -  
W R I T E  L P - 3 E C  F R 3 M  H E A D 4  A F T E R  1- 
W R I T E  LP-3E: F R J M  H E A 3 S A  A F T E R  21 
W 3 I l E  LP -SEC F R 3 M  H E A D 6  A F T E R  Z m  
W R I T E  L P - R E 2  FROM H E A D 7  A F T E R  1- 
M 3 V E  53 1 3  L C T - 1 -  

P - H E A D - E X I T -  
E X 1  1- 

P - H E A 3 8 m  
M 3 V E  YEAR-C 1 3  PIBYEARL- 
M 3 V E  YR-C TCI H 8 Y E A R 2 m  
W 3 I l E  L P - % E L  F R 3 M  H E A D 8  A F T E R  2 -  
ADD 1 10 YEAR-:- 
A 3 D  1 10 YR-C- 

P - H 3 8 - E X 1  TI 
E X I T -  

P - P R E  P- QU AL - 
E X A q I N E  U l U I L  R E P L A C I q G  A L L  S P A C E S  B Y  Z E R O S -  
M 3 V E  1 10 L f T  C l R - 2 1  

P -LOOP-  
1; 1 U A L - 1  ( L C 1 1  N O T  = '00' SO 13  P - L 0 3 P - C -  
ADD 1 T 3  L C l m  
I F  L C T  b 35 GO 10 P - Q U A L - E X I T -  
6 3  T O  P - L 3 0 P m  

P - L 3 0 P - C  
MOVE Q U I L - 1  ( L C 1 1  T D  SQUALm 
H I V E  QUAL-DEGREE ( S P U A L  1 T O  1 U A L - 1  ( ' Z T R - 2 1  
ADD 1 T 3  L T 3 - 2  L C 1 0  
I F  L C 1  > 5 SO T O  P - Q U A L - E X I T *  
G 3  10 P - L D O P *  

P - Q J A L - E X I T -  
E X I T r  

P - P 3 E P - L I N E 1 0  
M J V E  C ID -CODE 10 L 1 - C O D E *  
M 3 V E  T q 0 3 E  ( L I D - N O )  T D  CTR, 
M 3 V E  T I Y S T - V M  ( C T R )  10 L l - I Y S T -  
E X A q I N E  WPHD-1 ( 1 3 )  R E P L A C I V G  A L L  S P A C E S  3 Y  ZER3S.  
E X A Y I N E  WYSZ- 1 ( 1 0 )  R E P L A C I Y G  A L L  S P A C E S  9 Y  ZER3S.  
E X A q I Y E  k 3 S C - 1  1 1 3 )  R E P L A G I V G  A L L  S P A t E S  3Y  Z E R J S .  
M J V E  d P d D - Y c A 4 S  ( 1 0 )  T O  L l P H l o  
M 3 J c  H M S C - Y z A I S  ( 1 0 1  TO  L l Y S L e  
M J V E  YBSC-YEARS (10) T O  L l B S C ,  
ADD W P H D - Y E I R S  ( 1 0 1  

WMSL-YEhRS ( 1 3 )  
W B S C - Y E I R S  ( 1 0 1  G I V I N G  R 3 - T O T -  

M 3 V E  R 3 - T O T  T O  L l T 3 T - 1 ,  
E X A M I N E  F I L L E R 4  R E P L A C I N G  A L L  S P A C E S  BY  Z E R D S -  
A 3 0  W S E Y - T E t H  WTECH ; I V I Y G  1 3 - 1 0 1 . 0  
M 3 V E  W l E C H N  T D  1 A - T 3 T m  
ADD TO-TOT T A - T 3 T  G I V I N G  TOTAL-A, 
A 3 0  Y E X E L  d C L E R  Y A 3 T S A N  G I V I N G  3 T i E R - T O T - A *  



M3VE W J N S K I L  TO OTHER-TOT-Ue 
A 3 0  DT iE3-TOT-A  OTt iER-TOT-U G I  V I  Y G  OTHER-TOT-TI 
M3VE TO-T3T  TO L l T E L H e  
M3VE T A - T 3 T  TO L l l E C H N *  
M3VE T 3 T A L - A  T O  L ~ T O T - T S -  
M3VE O T H E R - T J T - A  TO L l O S J P - A *  
M3VE OTHER-TOT-U TO L l D S J P - U e  
M3VE OTHER-TOT-T TO L13SLJP-TI 
A 3 0  RO-1.31 TDTAL-A  O T H E R - 1 3 1 - 1  G I V I N S  T O T A L - S T A F F *  
HOVE TOTAL-STAFF T D  L l T C I T 4 L e  
PERFORM P-HEAD T H R J  P - H E A 3 - E X I T *  
W 2 I T E  LP-RE: FROM L I N E l  AFTER 2 -  
M3VE SPACES TO L I N E l e  
SJBTRACT 2 FRaM LCT-1. 

P - P 2 E P - E X I T *  
E K I T -  

P-GTOT. 
A  3 0  d P i D - Y  EARS ( 10) 1 3  GTOT-PHD- 
A  DO YMSC-YEARS ( 10) TO GTOT-HSC, 
A  DO dBSC-YEARS ( 10 1 3  GTOT-BSC* 
A  3 0  RO-T I T  1 3  GTOT-Roe 
A  DO T O - T 3 T  19  GTOT-TO* 
A  3 0  T A - T 3 T  1 3  GTOT-TA-  
A  3 0  TOTAL- A  T 3  GTOT-TS* 
A  DO DTAE 3-TOT-A 1 3  GTOT-DTHER-A, 
A  DO 3 T i E  3-TOT-U 1 3  GTOT-LITHER-U* 
A  DO 3 T 4 E  t -TOT-T 1 3  GTOT-3TdER-T*  
A  DO TOTAL-STAFF 13  GTOT-STAFF*  

P - G T O T - E X I T *  
E K I T -  

P - T ~ T A L I  
M3VE S P A L E S  TO L I Y E L *  
M3VE S T I T - P H D  TO L l P H D o  
M  3.V E  5 1 3 1 - M S C  T O  L l M S C e  
M3VE 5 1 3 1 - B S C  T O  L ~ ~ S C *  
M3VE 2 1 3 1 - R O  TO L ~ T O T - ~ ~  
MOVE S T 3 T - T O  TO L l T E L H e  
M 3V E  GTDT-TA T O  L l T E C H Y m  
M3VE 5 1 3 1 - T S  T O  L ~ T O T - T S -  
M 3 V E  ST3T-OTHER-A  T O  L 1 3 S U P - A *  
M3VE 5131-OTHER-U TO L 1 3 S d P - U e  
M 3 V E  S T I T - O T H E R - T  TO L 1 3 S U P - T I  
H 3 V E  Z T 3 T - S T A F F  TO L l T O T A L *  
W R I T E  LP-REG FROM L I N E l  AFTER 2, 
MSVE SPACES TO L I Y E 1 ,  
M I V E  ZEROS TO GRAND-TOTALS- 

t 
P - T J T A L - E X I T -  

E X I T *  
P-AVERAGE, 

M3VE ' AVERAGE NO. P e A o  ' T D  L I N E l 2 e  
M3VE 4 L L  ' - *  TO 

LLPHD-X 
LL9SC-X  
LLBSC-x 
LLTOT-A-x  
LLTECH-X  
LLTECHN-X 
L L T O T - 1 s - X  
L L 3 S U P - A - X  
L L 3 S U P - U - X  
LL3S iJP-T -X  
L L T O T A L - X e  

W a I T E  LP-REC F R J M  L I Y E l  AFTER 2, 
M 3 V E  SPACES TO L I N E l *  

P - A V G - E X I T *  



E X I T .  
P-CLOSE-2. * 

CLOSE D 4 T 4 F I L E o  
STOP RUY- 

/* 
// LBLTYP TAPE 
/ /  EXEC LNKEDT 
/* 
/ b  
* f f  ElJJ 



(iii) PROGRAMRAARP02 

(a) Program Description 

3.46 This program produces table 02 which shows the utilization of Financial 

Resources in Research Institutions. The program reads two input files 

viz- the sorted main data file RAARDATA-ST06 and the institution 

dictionary file, RAARINST, and extracts record types 03 and 05 from the 

main data file. All other records are skipped. 

3.47 INPUT 

(1) Sorted main data file on magnetic tape, Labelled 'RAARDATA-~~06' 

(see 2.21 through 2.34) 

(2) Institution dictionary file on Diskette Labelled 'RAARINST' (see 

2.36 ) 

(3) Parameter card for commencement year of survey. 

OUTPUT 

PRINTOUT:- TABLE 02 entitled 'Financial Resources in Research 

Institutions'(see Appendices 11, 111) 

Record types selected:- 03 and 05 

(b) Program Procedse 

3.48 First the program reads the institution dictionary file fromadiskette 

which is input as a card file and stores the institution name and code 

into a table in working storage. 

The program also stores a modifier for each record for subsequent 

retrieval of the stored data on institution name and code, using direct 

subscripting method. 

At the end of this file, the program proceeds to read the sorted 

RAARDATA-ST06 file and extracts record types 03 and 05. 



Record type 03 contains figures on recurrent and development 

expenditure for a period of ten years, whereas Record type 05 

contains information on technical aid for the latest financial year 

of the survey. 

The information for one institution is accumulated in memory and 

printed after calculating the average growth for each column. Dashes 

are printed for unavailable information. 

The table shows the distribution of financial resources for the 10 years 

1970171 to 1979180 under review. A data parameter card is used to give 

flexibility to regulate the period covered by the survey at a later 

date. For more details see the following listing and program flowchart 



OPEN FILES a 
ACCEPT 
PARAMETER 

YES ) 

- 
DISPLAY 
ERROR 
MESSAGE STOP 

1 I 
t 

READ 
INSTITUTION 
FILE 

YES 

LOAD 
INSTITUTION 

CLOSE 
FILES STOP 

.a 

a TABLE 
m 

NO 

YES 
w 

I 
I 

READ 
DATA 
FILE 

- 



YES 
t 

SET 
SWITCH 

A 

- 

STORE 
INSTITUTION 
CODE 

i 

YES 

COMPUTE 
TOTALS 



V 

COMPUTE 
LOCAL 
TOTALS 

- 

v 

COMPUTE 
AVERAGE . 
GROWTH 

v 

PERFORM 
HEADINGS 

L/ 

PERFORM 
P R I N T  
TOTALS 



(d) PROGRAM LISTING - RAARP02 

* f f  J 3 B  J Y H = R A A R P D Z ~ C L A S S = A ~ U S E R = O P S O 4 0 0 0  
// J 3 B  R A A R P D 2  REPORT 0 2  
// L I B D E F  C L r T D = U S R C L 2  
// O P T I O V  C A l A L  

P H A S E  R A A R P O Z r *  
/ / E X E C  F C 3 8 3 L v S I Z E = 5 4 <  

C B L  N 3 S E Q r C L I S T r S X R E F v F L O W ~ 3 O v S l A l E  
1 3 E Y T I F I C A T I O Y  D I V I S I D N e  
P R O S R 4 M - I D *  R A A R P O 2 e  
A J T J O 3 e  C K t r  4 W K r  A M K r  N K Y -  
E Y V I R 3 N M E N T  O l V I S I O N e  
C 3 N F I G U R A l I 3 N  S E C l I a N e  
S3URCE-LOHPJTERe  I B M - 3 7 0 -  
OBJECT-COMPUTERe  I B M - 3 7 0 .  
S P E C I A L - N A M E S *  L O 1  I S  NEWPAGE S Y S I P T  I S  CREADER. 
I Y P J T - O J T P U l  S E C T I O N *  
F I L E - L O N T R O L -  

S E L E C T  I N S T - F I L E  A S S I G N  T O  S Y S O Z S - U R - 2 5 0 1 - S o  
S E L E C T  D A T A F I L E  A S S I G N  T O  S Y S O D l - U l - 3 4 2 0 - S o  
S E L E C T  P R I N T - F L  A S S I G N  T O  S Y S 0 2 7 - U R - 1 4 0 3 - S -  

D A T A  D I V I S I O N *  
F I L E  S E C T I O Y -  
F D  I Y S T - F I L E  R E C O R D I N G  MODE I S  F  

L A B E L  R E L D a O S  O M I l l E D  
D A T A  RECO3D I S  I N S T 3 E C m  

O V A L J E  3 F  I 3  I S  ' R A A R I N S T ' r  
01  I Y S T R E C -  

0 2  I N S T - C 3 D E  P I C  9 ( 0 3 1 e  
0 2  F I L L E R  P I C  X o  
0 2  I N S T - N Y  P I C  X ( 6 3 ) e  
0 2  F I L L E R  P I C  X ( 1 3 ) -  

3 

F D  D A T A F I L E  R E C D R 3 I N G  MODE I S  F 
B L O C K  C 3 N l A I N S  7 0 0 0  C H A R A C T E R S  
L A B E L  R E C 3 R ) S  A R E  S l A Y D A R D  
D A T A  R E C 3 R D  I S  I N R E C -  

C: V A L 3 E  OF I D  I S  ' R A A R D A T A ' r  
01 I Y R E C e  

0 2  F I L L E R  P I C  X ( l 4 O l -  
3 

F i l  P 3 I Y T - F L  
L A B E L  R E C 3 R 3 S  O H I l l E D  
D A T A  RECORD I S  L P - R E C e  

01 L P - R E C e  
0 2  F I L L E R  P I C  X ( 1 3 3 J -  

3 

W3R'C IYG-STORASE S E C T I 3 N -  
7 7  S W l  P I C  9  V A L J E  00  
7 7  S d 2  P I C  9 V A L U E  00 
7 7  P A G E C l  P I :  9 9 9  V A L U E  De  
7 7  C T R l  P I 2  999 V A L U E  Oe 
7 7  C l R 2  P I :  9 9 9  V A L U E  Oe 
7 7  C l R 3  P I 2  999 V A L U E  Oe 
7 7  Y E A R 1  P I C  9 ( 0 4 1 e  
7 7  Y E A R 2  P I C  9 9 -  
01 P A R A - L A X D e  

0 2  P -CYEAR P I C  X ( O 4 J e  
0 2  P C Y E A a  R E D E F I N E S  P -CYEAR P I C  9 ( 0 4 ) r  
0 2  F I L L E 3  R E D E F I N E S  P - C Y E A R -  

0 3  P - Y R l  P I C  9 9 r  
0 3  P-YR2 P I C  99 .  

0 2  F I L L E R  P I C  X ( 7 5 ) e  
01 1 3 T A L S - R E C -  

0 2  T O T A L - R E C  P I T  9 ( 1 2 )  OCCURS 1 0 1  



01 T 3 T A L S - D E J -  
* 

0 2  TOTAL-DEV P I C  9 1 1 2 )  OLCURS 10. 
01 A I D - T O T A L .  

0 2  T O T A L - A I D  P I C  9 ( 1 2 J  OCCiJRS 1 0 0  
01 T 3 T A L - L 3 C A L o  

0 2  T O T A L - L 3 C  P I :  9 (12J  OCCJRS 1 0 0  
01 T 3 T A L - O V R A L L o  

0 2  T O T A L - O J  P I C  9 ( 1 2 )  0:CURS 10. 
01 T3TAL-CaHq .  

0 2  TOT-C3M P I C  9(12J OGCLJRS 1 3 0  
01 A V E R A G E - T 3 T 4 L S o  

0 2  REC-AVGE P I C  S 9 ( 1 2 ) m  
0 2  DEV-AVGE P I C  S 9 (  1 2 ) .  
0 2  T O T - L 3 C - A V  P I C  S 9 ( 1 2 ) .  
0 2  T D T - A I D - A V  P I C  S 9 ( 1 2 ) .  
0 2  OV-TOT-AV P I C  S 9 ( 1 2 ) .  
0 2  C D H - 1 3 1 - A V - 1  P I C  S 9 (  1 2  
0 2  C 3 H - 1 3 1 - A V - 2  P I C  S 9 (  1 2  J. 

01 STORE-REC. 
0 2  I N S T - I D  P I C  X ( 0 3 1 .  
0 2  I N S T - I D R  R E D E F I N E S  I N S T - I D  P I C  9 9 9 0  
0 2  dREC-ArT .  

0 3  WAHT-1 P I C  X ( O 7 )  OCCJRS 10- 
0 2  dDEV-AqT.  

3 3  WAHT-2 P I C  X ( 0 7 )  OCCURS 10. 
01 W3RKREC. 

0 2  INST-C3DE-bd P I C  X ( 0 3 J o  
0 2  F I L L E R  P I C  X ( 0 3 J .  
0 2  REC-TYPE. 

3 3  T Y P E 3 1  P I C  990 
3 3  T Y P E 3 2  P I C  90 

0 2  REC-DEV-AMTo 
0 3  AMT-1 P I C  9 ( 0 7 )  OCCURS 1 0 -  

0 2  F I L L E R  P I C  X ( 6 1 1 o  
01 WORKREC-5 R E D E F I N E S  W3RKRECm 

0 2  F I L L E R  P I C  X ( 0 8 ) o  
0 2  BUDG-YR1 P I C  XXo 
0 2  E X P D - 1  P I C  X ( 0 7 1 0  
0 2  E X P E D l l  X E D E F I N E S  E X P D - 1  P I C  9 ( 0 7 ) 0  
0 2  BUDG-Yq2  P I C  XXo 
0 2  EXPD-2  P I C  X ( 0 7 ) o  
0 2  E X P E D 2 2  R E D E F I N E S  E X P D - 2  P I C  9 ( 0 7 ) 0  
0 2  F I L L E R  P I C  X ( l l 4 ) .  

01 I YST-TABLE. 
0 2  TCODE P I C  X ( 0 3 )  OCCURS 1 5 3 0  
0 2  TNAHE P I C  X ( 6 3 1  OCCJRS 1 5 0 0  
0 2  TMDDE P I C  X ( 0 3 1  OCCURS 9 9 9 0  

01 L I N E 1 0  
0 2  F I L L E R  P I C  X ( 0 3 ) o  
0 2  L l Y E A R l  P I C  X ( O 4 1 -  
0 2  L l O B L I O U E  P I C  X. 
0 2  L l Y E A R 2  P I C  XXo 
0 2  F I L L E R  P I C  X (  1 5 ) -  
0 2  L ~ R E L U X R  PIC ~ ( 9 1 9 - .  
0 2  L1 -REC R E D E F I N E S  L l R E C U R R o  

0 3  F I L L € *  P I C  X ( 0 8 1 0  
3 3  L1 -RELURR P I C  XXXI 

0 2  F I L L E R  P I C  X(  1 0 1 -  
0 2  L l D E J E L P  P I C  Z(919-• 
0 2  L 1 - D E V  R E D E F I N E S  L l D E V E L P o  

3 3  F I L L E X  P I C  X ( 0 8 1 0  
3 3  L 1 - D E J E L P  P I C  XXXI 

0 2  F I L L E R  P I C  X ( 0 9 1 0  
0 2  L l L O C F  P I C  Z(919-• 
0 2  L 1 - L 3 C  REDEF- INES L l L O C F *  

0 3  F I L L E 3  P I C  X ( 0 8 ) r  



3 3  L l - L O C F  D ! C  Y ( 0 3 ) -  
0 2  F I L L E R  P I C  X (O11) -  
0 2  L l A I 3  P I C  Z(919-• 

0 2  L l - A I D S  X E D E F I N E S  L L A I D -  
3 3  F I L L E X  P I C  X ( 0 8 ) o  
3 3  L l - 4 1 3  P I C  X ( 0 3 ) -  

0 2  F I L L E R  P I C  X ( 1 3 ) m  
0 2  L l a V E R I L L  P I C  Z(1119-• 

0 2  L l - O J E X  X E D E F I Y E S  L l 3 V E P I L L m  
3 3  F I L L E *  P I C  X I 1 0 ) -  
0 3  L l - 3 V E R A L L  P I C  X X X -  

0 2  F I L L E R  P I C  X ( 1 4 ) -  

F I L L E R  R E D E F I N E S  L I Y E l o  
0 2  F I L L E X  P I C  X ( 0 3 ) -  
0 2  L l G X O d T 4  P I C  X ( 1 9 ) .  
0 2  F I L L E S  P I C  X ( 1 1 1 ) m  
H E A D 1 0  
0 2  F I L L E X  P I C  X ( O 3 )  VALUE SPACES. 
0 2  H l D A T E  P I C  X ( 0 8 ) .  
0 2  F I L L E X  P I C  X (  1 4 )  VALUE S P I C E S -  
0 2  F I L L E X  P I C  X ( 5 5 )  V A L J E  

# N A T I O N A L  C O U N C I L  F O R  S C I E N C E ' .  
0 2  F I L L E X  P I C  X 1 3 3 )  VALUE 

' A 1 3  T E t i i Y 3 L O r , Y ' .  
0 2  F I L L E X  P I C  X ( 1 1 )  VALUE S P A L E S -  
0 2  F I L L E X  PIC ~ ( 0 5 )  V A L U E  r p ~ ~ ~ : l o  
0 2  HLPAGE P I C  2 2 9 -  
0 2  F I L L E X  P I C  X I O 4 )  VALUE SPACES-  

H E A D Z -  
0 2  F r L L E X  P I C  X ( 4 6 )  V A L J E  S P I C E S -  
0 2  F I L L E R  P I C  X ( 4 4 1  VALUE 

'RES3UXCE A L L O C A T I J N  I N  A G R I L U L T J R A L  R E S E A R C 4 ' -  
0 2  F I L L E l  P I C  X ( 4 3 )  V A L J E  SPACES-  

H E A 3 3 -  
0 2  F I L L E X  P I C  X (  1 2 )  VALUE ' T A B L E  0 2 ' -  
0 2  F I L L E a  P I C  X 1 3 Q )  V A L J E  S P A L E S -  
0 2  F I L L E a  P I C  X ( 5 7 )  V A L J E  
' E I Y A Y C I A L  XESOURCES I N  R E S E A a C t i  I N S T I T J T I O N S - K E N Y A  P3UYDS'm 
0 2  F I L L E X  P I C  X ( 3 D )  VALUE S P A t E S m  

H E A D 4 0  
0 2  F I L L E R  P I C  X ( 4 b )  V A L J E  S P A t E S o  
0 2  F I L L E R  P I C  X ( 5 7 )  VALUE A L L  '-'a 

0 2  F I L L E a  P I C  X ( 3 0 )  V A L J E  SPACES-  

HEADS-  
0 2  F I L L E X  P I C  X (  1 5 )  V A L J E  SPACES-  
0 2  F I L L E 3  P I C  X ( 2 5 )  V 4 L U E  

' I N S T I  TUT I 3 N  CODE b NAME :-' 
0 2  F I L L E 3  P I C  XX VALUE SPACES-  
0 2  HS-LODE P I C  XXX-  
0 2  F I L L E S  P I C  X K  VALUE SPACES-  
0 2  HSNAME P I C  X ( 6 3 ) .  
0 2  F I L L E P  P I C  X ( Z 2 )  V A L J E  SPACES-  

H E A D 6 0  
0 2  F I L L E 3  P I C  X (  11) V A L ) €  ' YEAR ' 
0 2  F I L L E X  P I C  X (  1 5 1  V I L J E  S P A t E S o  
0 2  F I L L E X  P I C  X ( 0 3 )  V A L J E  ' R E C J R 2 E V T s o  
0 2  F I L L E X  P I C  X (  11) V A L J E  SPACES-  
0 2  F I L L E 3  P I C  X (  11) V I L J E  * C Z V L  - L J F Y E Y T ' .  
0 2  F I L L E X  P I C  X ( 0 5 )  V A L J t  SPACCS. 
0 2  F l L L E a  P I C  X (  1 7 )  b 4 L J c  ' T J T I L  L J C A L  ~ J I . . J S * .  



C.2 F I L L E R  P I C  X ( 1 3 1  V A L J E  ;PACES.  
a2 F I L L E R  P I C  X ( 0 3 )  V 4 L J E  ' A I D ' .  
0 2  F I L L E R  P I C  X ( 1 0 )  V 4 L J E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 1 3 )  V 4 L J E  ' O V E 3 A L L  T 3 T A L ' -  
0 2  F I L L E R  P I C  X ( 1 5 )  V A L d E  S P I C E S -  

* ,- 
01  H E A 3 7 -  

0 2  F I L L E R  P I C X ( 1 1 )  V A L U E  ' -- -- ' 
0 2  F I L L E R  P I C  X ( 1 5 )  V A L U E  S P A L E S -  
0 2  F I L L E R  P I C  X ( O 9 )  V A L U E  A L L  '-'a 

0 2  F I L L E R  P I C  X ( 1 1 )  V A L U E  S P A L E S -  
0 2  F I L L E R  P I C  X I 1 1 1  V A L U E  A L L  '-'a 

0 2  F I L L E R  P I C  X ( 0 5 )  V A L U E  S P A L E S -  
0 2  F I L L E R  P I C  X ( 1 7 )  V A L U E  A L L  '-'a 

0 2  F I L L E R  P I C  X ( 1 3 )  V A L U E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 0 3 )  V A L U E  A L L  '-'- 
0 2  F I L L E R  P I C  X (  1 3 )  V A L U E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 1 3 )  V A L U E  A L L  '-'- 
0 2  F I L L E R  P I C  X ( 1 5 )  V A L U E  S P A C E S -  

.. 
01  H E A 3 8 -  

0 2  F I L L E R  P I C  X ( 0 3 )  V A L U E  S P A C E S -  
0 2  i 8 Y E A R - 1  P I C  X ( O 4 ) -  
0 2  d 8 3 B L I 3 U t  P I C  X  V A L U E  '/'a 

0 2  i 8 Y E A R - 2  P I C  X X -  
0 2  F I L L E R  P I C  X ( l 6 )  V A L U E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 1 3 )  V A L U E  A L L  '-'- 
0 2  F I L L E R  P I C  X ( 1 3 )  V A L U E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 1 0 )  V A L U E  A L L  '-'- 
0 2  F I L L E R  P I C  X ( 1 0 )  V A L U E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 1 3 )  V A L U E  A L L  '-'- 
0 2  F I L L E R  P I C  X ( 1 0 )  V A L U E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 1 3 )  V A L U E  A L L  '-'- 
0 2  F I L L E R  P I C  X ( 1 0 )  V A L U E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 1 2 )  V A L U E  A L L  '-'- 
0 2  F I L L E R  P I C  X ( 1 5 )  V A L U E  S P A C E S -  

,- 
0 1  H E A D 9 0  

0 2  F I L L E R  P I C  X ( 0 3 )  V A L J E  S P A C E S -  
0 2  F I L L E R  P I C  X ( Z 1 )  V A L J E  ' A V E 3 A S E  t G 3 O d T l  P -A , ' -  
0 2  F I L L E R  P I C  X ( 0 5 )  V A L J E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 0 3 )  V A L J E  A L L  '-'- 
0 2  F I L L E R  P I C  X ( 1 7 )  V A L J E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 0 3 )  V A L J E  A L L  '-'- 
0 2  F I L L E R  P I C  X (  1 7 )  V A L d E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 0 3 )  V A L J E  A L L  '-'- 
0 2  F I L L E R  P I C  X (  1 7 )  V A L U E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 0 3 )  V A L J E  A L L  '-'- 
0 2  F I L L E R  P I C  X ( 1 7 )  V A L J E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 0 3 )  V A L U E  A L L  '-'- 
0 2  F I L L E R  P I C  X ( 2 1 )  V A L J E  S P A C E S -  

01 H E A 3 1 0 -  
0 2  F I L L E R  P I C  X ( 2 5 )  V A L J E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 0 5 1  V A L J E  ' V O T E : ' -  
0 2  F I L L E R  P I C  X ( O 4 )  V A L J E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 3 1 )  V A L J E  

'--- = I N F O 3 M 4 T I O V  V O T  A V A I L A 3 L E ' -  
0 2  F I L L E R  P I C  X ( 6 B )  V A L J E  S P A L E S -  

3 

P 3 O C E 3 U 3 E  D I V I S I O V -  
P - S T A  3 T  

O ? E V  I N P U T  I N S T - F I L E  
I A T A F  I L E  

3 U T P U T  P i 3 I V T - F L -  
M 3 V E  C U ? R E N T - D A T E  T 3  i 1 D A T E -  
M 3 V E  S P A C E S  T 3  I N S T - T A B L E  L I N E 1 0  



M 3 V E  Z E R O S '  1 3  T O T A L S - R E C  
T O T A L S - D E V  
A I D - T D T A L  
T O T A L - L O C A L  
T O T A L - O V R A L L  
T O T A L  -COMM 
A V E R A G E - T O T A L S .  

M 3 V E  1 TO C T R 1 .  
A L C E P T  P A R A - C A R D  F R 3 M  CREADER. 
I F  P - C Y E A a  YOT N U M E R I C  

D I S P L A Y  ' P A R A M E T E R  E R R J R '  P A a A - C A R D  
D I S P L A Y  ' R J N  A a A Y D D N E D '  S T O P  RUY. 

M 3 V E  P C Y E h R  T O  Y E A R 1 0  
M 3 V E  P - Y R 2  TO Y E A a 2 o  
ADD 1 1 3  Y E A R 2 0  

* .- 

P-REAL)-1. 
R E A D  I N S T - F I L E  AT E Y D  GO TO P - C L O S E l o  
I F  C T R 1  1 5 0  G 3  TO P - H A L T .  
M 3 V E  I N S T - C I D E  T O  TCODE ( C T 3 1 ) .  
M 3 V E  I N S T - N q  TO T Y A Y E  ( C T Z 1 ) .  
M 3 V E  C T R l  T O  T Y O D E  ( I N S T - C 3 D E l  
ADD 1 T 3  L T 3 1 o  
G 3  T O  P - R E A 3 - 1 0  

P - H A L T .  
D I S P L A Y  ' T A B L E  O V E R F L 3 W ' o  
S T O P  R U Y o  

P - C L O S E  1. 
C L O S E  I Y S T - F I L E .  

* .- 

P-READ-2 .  
R E A D  D A T A F I L E  I N T O  d O R K R E C  h T  E Y D  G 3  TO P - C L O S E 2 .  
I F  4 E C - T Y P E  N 3 T  N U M E R I C  G D  TO P-REAL) -20  
I F  T Y P E 3 1  = 0 3  OR 

T Y P E 3 1  = 0 5  Y E X T  S E N T E N C E  
E L S E  G 3  TO P-READ-2 .  
I F  SW1 = 1 2 0  T O  P-LOYPARE.  
M 3 V E  1 TO S d l o  

= r 
P - S T O R E - I D -  

M 3 V E  I N S T - C 3 D E - d  1 3  I N S T - 1 9 .  
P - C 3 M P A R E o  

I F  I N S T - C 3 D Z - d  MOT = I N S T - I 3  GO T O  P - L H A N L E - I D .  
I F  T Y P E 3 1  = 0 5  GO 1 3  P-RECO2D-5 .  

* .- R E C 3 R D  T Y P E  = 0 3  e $ $ G $ * =  
I F  T Y P E 3 2  = 1 MOVE REC-DEV-hMT TO WREC-AMT E L S E  

MOVE REC-DEV-AMT T O  WDEV-AMTo 
E X A q I N E  R E C - D E V - A M T  R E P L A C I Y G  A L L  S P A C E S  B Y  Z E R 3 S o  
P E R F O R M  P-ADD-D3 T H R U  P - R E C - 0 3 - E X I T .  

* .- 

G 3  TO P - R E A D - 2 0  
P - R E C J R D - 5 0  

E K A q I N E  E K P D - 1  R E P L A C I N G  A L L  S P A C E S  B Y  Z E R O S O  
E K A q I N E  E X P 3 - 2  R E P L A C I N G  A L L  S P A C E S  B Y  ZEROS. 
A D D  E X P E D l l  T O  T O T A L - A I D  ( 1 0 ) .  
A D D  E K P E D 2 2  1 3  T O T A L - A I D  ( 1 3 ) .  
G 3  TO P - R E A 3 - 2 .  

P - C i A Y C E - I D .  
P E R F O R H  P - H E A D  T H R J  P - H E A D - E X I T .  
P E R F O R H  P - L 3 C A L - T 3 T  T H R U  P - L O L A L - T O T - E X I T .  
P E R F O R M  P - 3 V - T O T  T H R U  P - O V - T O T - E X J T o  

A, 
t C A L C U L A T E  A V E 3 A G E S * * = * * * * * =  

M 3 V E  T O T A L S - R E C  T O  TOTAL-LDYM.  
P E R F O R M  P - C A L L - A V G E  T H R U  P - C A L C - E X I T .  
M 3 V E  C D M - T 3 T - A V - 2  TO REC-AVCE.  

t 



M J V E  1 J r  A L h - U t V  r U  I U I  AL -CUMqr  
PERFORM P-LALC-AVGE THRU P - C A L L - E X I T -  
M J V E  C 3 M - 1 3 1 - A V - 2  1 3  DEV-AVGE- 

3 

M3VE A I D - T 3 T A L  TO TOTAL-COYH- 
PERFORM P-LALC-AVGE THRU P - C A L L - E X I T -  
M 3 V E  C 3 M - 1 3 1 - A V - 2  T O  T O T - A I D - A V O  
H I V E  T 3 T A L - L O C A L  TO TOTAL-COYM- 
PERFORM P-CALC-AVGE THRU P - C I L C - E X I T -  
M 3 V E  C3H-TOT-AV-2  T O  TOT-LOC-AVO 

C 

M3VE T 3 T A L - O V R A L L  T l l  T 3 T A L - C O M Y -  
PERFORM P-CALC-AVGE THRU P - C A L L - E X I T -  
M3VE C 3 H - 1 3 1 - A V - 2  1 3  OV-TOT-AVO 

* e 

PERFORM P - P R I N T  T 4 R U  P - P R I N T - € K I T .  
PERFORM P-SR3WTH THRU P-GROWTH-€K IT -  

3 PERFORM P-PRINT-HEAD9 THRU P - 4 E A D 9 - E X I T -  
W S I T E  LP-RE: FR3M H E A D 1 0  AFTER 3 0  
M3VE ZEitOS T O  TOTALS-REC 

TOTALS-DEV 
T O T A L - L O C A L  
A I D - T D T A L  
T 3 T A L - O V R A L L  
AVERAGE-TOTALS-  

P -P3T .  
G 3  TO P - S T O 3 E - I D -  

P - A 3 0 - 0 3 -  
M3VE 1 TO CTRZ-  

P - A 3 D - L 3 0 P -  
I F  CTRZ > 1 0  GO TO P - R E C - 0 3 - E X I T -  
I F  T Y P E 3 2  = 1 ADD A N T - 1  ( C T a 2 J  1 3  T J T A L - R E C  ( C T R Z J -  
I F  T Y P E 3 2  = 2  ADD A N T - 1  ( C T 3 2 1  1 3  TOTAL-OEV ( L T R Z 1 -  
ADD 1 1 3  C l R Z -  
G 3  TO P-ADD-LOOP- 

P - R E C - 0 3 - E X I T -  
E K I T -  

P -CALL-AVGE-  
MaVE 1 TO C T R 1 -  
M3VE 2  TO L T R 2 -  
M3VE Z E R 3 S  TO COq-TDT-AV-2 C T R 3  S d Z -  

P -CALZ-LOOP-  
I F  SWZ = 1 5 0  T J  P -LALC-  
I F  CTRZ b 1 3  5 0  T D  P - L A L C - E X I T -  
I F  TOT-COW ( C T R 1 1  N 3 T  = 0 M3VE 1 TO S d 2  E L S E  

AD3  1 TO C T R l  CTRZ GD TO P - C A L L - L O O P -  
P - C A L L -  

ADD 1 1 3  E r a 3 0  
SJBTRACT 1 3 1 - C a M  ( C T R 1 1  FRaM TOT-COH ( C T R 2 1  

5 1  V I  NG LOM-TOT-AV-1 
A 3 0  COY-TOT-AV-1 TO COH-TOT-AV-2- 
I F  C T R Z  N 3 T  = 10 

ADD 1 T D  C T R l  CTRZ 
GD TO P - C A L L - L 0 3 P -  

C A 3 0  1 1 3  C T 3 3 -  
D I V I D E  C T R 3  I N T O  COW-TOT-AV-2 a O J N D E 3 -  

P - C A L L - E X I T -  
E x 1 1 0  

P -HEADO 
A 3 D  1 13  P A S E C T -  
M 3 V E  P A S E L T  T a  ii1PA;E- 
W R I T E  LP-REL  FROM H E A D 1  AFTER NEWPAGE- 
W a I T E  L P - S E t  F R J M  H E A D 2  AFTER 1- 
W 3 I T E  LP-3E: FR3M H E A D 3  AFTER 2- 
W R I T E  LP-REL  FR3M H E A D 4  AFTER 1- 
M3VE TqODE ( I N S T - X O R I  TO C T R Z o  



M3VE TYAYE ( L T R Z )  TO HSNAME- 
MOVE I N S T - I D  TO HS-CODE- 
W * I T E  LP-RE: FROM HEADS AFTER 2 -  
W R I T E  LP-*E: FR3M H E A D 6  AFTER 2 -  
W R I T E  LP-REC FROM HEAD7 AFTER 1- 

P - H E A D - E X I T -  
E K I T -  

3 

P - P R I Y T .  
M3VE PCYEAX TO YEAR10  
M3VE P - Y R 2  r0 YEAR20  
ADD 1 TO YEAR20  
M 3 V  E  1 TO C T R l o  

P - P R I N T - L O O P -  
M3VE Y E I R l  TO L l Y E A R l -  
M3VE *Ie TO L l O B L I Q J E -  
M 3V E  YE4R2 TO L l Y E A R Z m  
I F  TOTAL-PEL ( C T R 1 )  = 0 

MOVE * - - - *  T 9  L l - R E C J R R  
E L S E  

MDVE TOTAL-REC ( C T R l  1 1 3  L lRECURRm 
I F  TOTAL-DEV ( C T R 1 )  = 0 

MOVE * - - - *  1 3  L l - D E V E L P  
E L S E  

MOVE TOTAL-DEV I C T R 1 )  TO L  LDEVELP-  
I F  TOTAL-LOL ( C T R 1 )  = 0 MOVE * - - - *  1 3  L l - L O C F  E L S E  
M 3V.E TOTAL-LOC ( C T R l J  T O  L l L 3 C F -  
IF T O T A L - 4 1 3  ( C T R L )  = o M O V E  * - - - *  r o  LL-AID ELSE 
M 3 V  E  T O T A L - A I D  ( C T R l )  TO L l A I D -  
I F  TOTAL-3V ( L T R l )  = 0 YOVE * - - - *  1 3  L l - O V E R A L L  E L S E  
M 3V E  TOTAL-OV I C T R l J  TO L  L O V E R A L L -  
U q I T E  LP-REC FROM L I N E l  AFTER 2-  
M3VE SPACES T D  L I N E 1 0  
I F  C T R l  N 3 T  = LO 

ADD 1 1 3  C l R l  Y E A R 1  YEAR2 
GO TO P - P R I N T - L 3 O P m  

P - P R I  Y T - E X 1  To 
E X 1  l o  

P-GSOdTHo 
M3VE ' A V E R I G E  GROWTH P o A o e  TO L lGROWTHo 
M3VE REC-AVGE TO L l R E C U R R r  
M3VE DEV-AVGE TO L L D E V E L P -  
M3VE TOT-LOC-AV TO L l L 3 C F o  
MDVE T D T - A I D - A V  TO L l A I D o  
H 3 V E  OV-TOT-AV TO L LOVERALL-  
W R I T E  LP-RE, FROM L I N E l  AFTEZ 2 -  
M3VE SP4CES TO L I V E 1 0  

P - G q O d T + E X I T o  
E X I T -  

CI 

e 
P - P R I  YT-HEAD90 

WRITE .LP-REL FROM H E A D 9  AFTER 2- 
P - H E A 3 9 - E X 1  To 

E X 1  TI 
P - L X A L - T O T .  

H 3 V E  1 TO C T R l r  
P - L 3 C  AL -LOOP- 

A 3 D  TOTAL-4EC ( C T R L  ) TOTAL-DEV ( C T R l  ) 
S I V I Y G  TOTAL-LOC ( C T R l I r  

I F  C T R l  YO1 = 10 
ADD 1 1 3  C T R l  
GO TO P - L 3 C A L - L 3 0 P o  

P - L 3 C A L - T O T - E X 1  To 
E X I T -  

P-OV-TOT- 



M 3 V E  1 TO C T K l .  
P - O J - L O D P o  

A I D  TOTAL-LOC ( C T R l )  T O T A L - A 1 3  ( C T R l )  
S I J I N G  TOTAL-DV ( C T R L  1 0  

I F  C T R L  N I T  = 1 3  
A 3 0  1 1 3  C T R l  
GO TO P - O V - L 0 3 P o  

P - O V - 1 . 0 1 - E X I T ,  
E K I T  

3 

P - C L O S E Z o  
P E R F O R M  P - C H A N C E - I D ,  
C L O S E  D A T A F I L E  

P S I Y T - F L o  
S T O P  RUV. 

/=: 
/ /  L j L T Y P  TAPE 
// E K E C  L N < E 3 T  
/ A  
:: Sf E 3 J  



(iv) PROGRAM RAARP03 

(a) Program Description 

3.49 This program reads two input files viz:- the sorted main data file 

RAARDATA-ST07 and institution dictionary file RAARINST. It then 

extracts record types types 01, 02,04, and 05 and produces table 03 

showing the distribution of personnel and operating costs for each 

institution. 

3.50 Input (1) Sorted main data file on magnetic tape labelled RAARDATA- 

ST07 (see 2.21 through 2.34) 

(2) Institution file on diskette labelled RAARINST (see 2.36) 

(3) Parameter card - latest date of survey 

Output - Printout - TABLE 03 entitled 

'Distribution of Resources in Research Institutions as at 

31st December 19 . .. . .'. (see Appendices 11, 111) 

Records Selected: 01, 02, 04, & 05 

Program Procedure 

3.51 Intially, the program reads the institution dictionary file RAARINT 

and constructs a table in working storage containing Institution name 

and code. The program also stores the modifier for each record for 

subsequent retrieval of t5e stored data on institution name and code 

using direct subscripting method. 

Then the program reads the sorted main data file RAARDATA-ST07 and 

extracts record types 01,02,04 & 05. All other records are skipped. 

The program picks ecozone from record type 01, personnel from record 

type 02,institutional costs from records types 04 and 05. 

By adding up the personnel and operating costs, and the total number 

of research and Technical staff, the program prints the accumulated 

figures when the institution code changes. (see program listing and 
flowchart that follow). 



(4 PROGRAM FLOWCHART - RAARP63 

\G 

OPEN FILES 

ACCEPT 
PARAMETER 
CARD 

STOP 

+ 
READ 
INSTITUTION - 
FILE LOAD 

INSTITUTION 
TABLE 

NO 

I 1 

YES > CLOSE STOP 
FILES 



REC-TY 
Nn 0 OK 1 RECORD 0 1 , 0 2 , 0 4 , 0 5  TYPES 

? 

YES 

Y Fl. 

NO 
u' 

SET 
SWITCH 

> 
'4 

STORE 
INSTITUTION 
CODE 

YES 

4 
COMPUTE 

TOTALS 





(d ) PROGRAM LISTING - RAARP03 

* f f  J 3 B  J Y M = R A A R P 0 3 r C L A S S = A r U S E R = D P S O 4 O D O  
// J 3 B  R A A R P 0 3  
/ /  L I B D E F  C L r T D = U S R C L 2  
/ /  O P T I O Y  Z A l A L  

P d A S E  R A A R P D 3 r *  
/ /  EXEC F C 3 B D L r S I Z E = 5 4 (  

C 6 L  N 3 S E Q r C L I S T r S X R E F r F L O r l = S T A T E  
1 3 E Y T I F I C A T I O Y  D I V I S I O N -  
P a 0 6 R A M - I  Do 3 A A R P 0 3 -  
A J T H O 3 r  C K t o  4W<r  A  NKMr 
ENVIRZJNWENT D I V I S I O N -  
C 3 N F I G U R A T I 3 N  S E C T I O N -  
S3UPCE-COMPJTER- I B M - 3 7 0 -  
OBJECT-COMPUTER. I B M - 3 7 0 -  
S P E C I A L - N A M E S -  L O 1  I S  NEWPAGE 

S Y S I P T  I S  CREADER- 
I YP3T-OUTPUT S E L T  I O N -  
F I L E - C O Y T R O L -  

SELECT D A r A F  I L E  A S S I G N  TO S Y S 3 0 1 - U T - 3 4 2 0 - S -  
S E L E C T  I N S l - F I L E  A S S I G N  TO S Y S O 2 5 - 3 R - 2 5 0 1 - S O  
S E L E C T  P R I N T - F L  A S S I G N  TO S Y S O 2 7 - 3 R - 1 4 0 3 - S O  

DATA D I V I S I 3 N -  
F I L E  S E C T I O N -  
F D  D A T A F I L E  RECORDING MODE I S  F  

BLOCK Y S  7 0 0 0  CHARACTERS 
L A B E L  R E t O 3 D S  ARE STANDARD 

* 
DATA R E t O a D  I S  I N R E C -  

t V A L J E  3 F  I 3  I S  ' RAARDATA'm 
01 I Y R E C -  

0 2  F I L L E R  P I C  X ( l 4 0 ) -  
F 3  I Y S T - F I L E  RECORDING MODE I S  F  

L A B E L  RELOXDS ARE 3 M I T T E D  
D A T A  RECORDS I S  INST-RECm 

e V A L J E  3 F  I D  I S  ' R A A R I N S T ' r  
01  IYST-RECm 

0 2  I N S T - C 3 D E  P I C  9 ( 0 3 ) m  
0 2  F I L L E R  P I C  XI 
0 2  INST-NAME P I C  X ( 6 3 ) r  
0 2  F I L L E R  P I C  X ( 1 3 ) o  

9 

F 3  P 3 I N T - F L  R E C 3 R D I N G  MODE I S  F  
L 4 B E L  RECORDS ARE 3 M I T T E D  
D A T A  RELO3OS I S  LP-RECm 

0 1  LP-REC-  
0 2  F I L L E R  P I C  X ( 1 3 3 1 r  

Wi3RKI YG-STORASE S E C T I O N -  
7 7  S d l  P I :  9 VALUE 01 
7 7  L C 1  P I E  999 VALUE 00 
7 7  PAGECT P I C  9 9 9  V A L U E  O* 
7 7  C T R l  P I :  999 VALUE 01 
7 7  C T R 2  P I 2  999 VALUE 01 
7 7  S?UAL  P I :  99 V A L U E  01 
7 7  WZOYE PI :  X  VALLJE SPACES* 
0 1  PARA-CARD* 

0 2  P-DATE P I C  X ( 1 S ) r  
0 2  F I L L E R  P I C  X ( 6 S I r  

t 
01 I YST-CODE-SO 

0 2  I D - C 3 D E - S  P I C  X ( 0 3 1 r  
0 2  I D - N 3 - S  R E D E F I N E S  ID-CODE-S P I C  9 9 9 0  

01 I YST-TABLE*  
0 2  T INST-CODE P I C  X ( 0 3 )  O C t U R S  1 5 0 0  
0 2  T I N S T - Y M  P I C  X ( b 3 )  DCEURS 1 5 0 r  
0 2  TMOOE P I C  X ( 0 3 )  OCCURS 9 9 9 0  

fll T I T 4 1  <-A, 



0 2  T D T - R 3 S  P I C  9 ( 0 6 ) m  
0 2  T O T - T E C  P I C  9 ( 0 6 ) m  
0 2  T D T - P E  P I C  9 ( 0 8 ) m  
0 2  T J T - O P E 3  P I C  9 ( 0 8 ) m  
0 2  T O T A L - 1  P I C  9 ( 0 8 ) 0  

01 W3RKRECo 
0 2  F I L L E 3  P I t  X ( Q 6 1 m  
0 2  E C O Z O V E l  P I C  Xo 
0 2  F I L L E R  P I C  X ( 0 5 ) m  
0 2  ECOZOYEZ  P I C  Xo 
0 2  F I L L E R  P I C  X ( 0 5 ) m  
0 2  E C O Z O Y E 3  P I C  Xo 
0 2  F I L L E 3  P I C  X ( O 5 ) o  
0 2  ECOZOYEG P I C  Xo 
0 2  F I L L E R  P I C  X ( 0 5 ) o  
0 2  ECOZOYES P I Z  Xo 
0 2  F I L L E R  P I C  X ( 0 5 ) o  
0 2  ECOZOYES P I C  Xo 
0 2  F I L L E 3  P I t  X ( 0 5 ) o  
0 2  E C O Z O V E 7  P I C  Xo 
0 2  F I L L E a  P I C  x ( 5 7 ) o  

3 

01 W 3 R K R E C - 0 2  a E O E F I N E S  WORKRECm 
0 2  dINST-:ODE P I t  X ( 0 3 ) o  
0 2  F I L L E R  P I t  X ( 0 3 ) o  
0 2  UREC-TYPE-  

0 3  R E C - T Y P E  P I C  9 9 0  
0 2  F I L L E R  P I C  X ( 1 8 ) o  
0 2  tdPHD-NO P I C  X X o  
0 2  PHD-YO R E D E F I N E S  WPHD-NO P I C  9 9 0  
0 2  F I L L E R  P I C  X ( 1 8 ) o  
0 2  MMSC-N3 P I C  X X o  
0 2  YSC-YO R E D E F I N E S  WHSC-NO P I C  9 9 0  
0 2  F I L L E R  P I C  X ( 1 8 ) o  
0 2  d B S C - N D  P I C  X X o  
0 2  BSC-YO R E D E F I N E S  WaSC-NO P I C  9 9 0  
0 2  A T E C I - S T A F F -  

03 WSEY-TECHNO P I C  9 9 0  
3 3  WTECHYO P I C  9 9 0  
03 W T E L H Y I  P I t  9 9 0  

0 2  USJPPORT.  
03 WEXEC J T  P I C  9 9 0  
33 WCLER( P I C  9 9 0  
03 W E X E C J T  P I C  990 
03 WEXECUT P I C  9 9 0  
03 WCLER( P I C  9 9 0  
3 3  W d R l I S A Y  P I C  9 9 0  
03 W U N S K I L  P I C  9 9 9 0  

0 2  F I L L E R  P I C  X ( 5 7 ) o  
.. .- 
01 WDRKREC-06  3 E D E F I N E S  UORKRECo 

0 2  F I L L E R  P I C  X ( 0 8 ) o  
0 2  R I T E M - C J D E  P I Z  X ( 0 3 ) o  
0 2  F I L L E R  P I C  X ( 0 9 ) o  
0 2  R E X P o  

33 R P R 3 V I E D  P I C  9 ( 0 7 ) -  
33 R U S E D  P I C  9 ( 0 7 ) 0  

0 2  F I L L E R  P I C  X ( 1 0 5 ) o  
01 U 3 R 4 R E C - 0 5  3 E D E F  I YES H O R K R E Z - 3 4 -  

0 2  F I L L E R  P I C  X ( O 8 ) -  
0 2  B U D S - Y R 1  P I C  XXm 
0 2  E X P - 1  P I C  X ( 0 7 ) o  
0 2  E X P E D l l  R E D E F I N E S  E X P - 1  P I C  9 ( 0 7 ) m  
0 2  B J D L - Y R Z  P I C  X X o  
0 2  E X P - 2  P I C  X ( 0 7 ) o  
0 7  F X P F n 2 2  R F n F F I N F t  F Y P - 7  P l '  01n71, 



0 2  F I L L E a  P I C  X ( l l b 1 o  
L I N E 1 0  
0 2  F I L L E R  P I C  X 1 0 3 1 0  
0 2  L1-CODE P I C  X (031 .  
0 2  F I L L E 3  P I C  X ( 0 2 ) .  
0 2  L1-MAYE PI: X ( 3 0 1 0  
0 2  F I L L E 3  P I C  X ( 0 7 1 0  
0 2  L1-ZOYE P I C  X. 
0 2  F I L L E R  P I C  X ( 0 7 1 0  
0 2  L1-RO P I C  2229, 
0 2  F I L L E R  P I C  X ( 0 7 1 0  
0 2  L l - T E L H  P I L  2 2 2 9 0  
0 2  F I L L E 3  P I C  X ( 0 7 1 0  
0 2  L1 -30 -RT  P I E  229, 
02 FILLER PIC ~ ( 0 2 1 .  
0 2  L1-COLOY P I C  X. 
0 2  F I L L E 3  P I E  X(D21. 
0 2  L1-TEC-RT P I C  ZZ9o 
0 2  F I L L E 3  P I C  X 1 0 5 1 0  
0 2  L l - E M 3 L  PI!: Z ( 0 7 1 9 .  
0 2  F I L L E R  3EOEFINES L1-EMOL. 

0 3  F I L L E R  P I C  X ( 0 5 1 o  
0 3  L1-EqOL-X P I C  X ( 0 3 1 o  

0 2  F I L L E R  P I C  X ( 0 5 1 0  
0 2  L l - L O S T  P I C  2 1 0 7 1 9 0  
0 2  F I L L E 3  3EOEFIYES L1-C3ST. 

0 3  F I L L E R  P I C  X ( 0 5 1 o  
0 3  L1-C3ST-X P I C  X ( 0 3 1 0  

0 2  F I L L E 3  P I L  X ( 0 7 1 0  
0 2  L1-PEFUYD P I C  Z ( 0 7 1 9 o  
0 2  F I L L E 3  3EDEFIYES L1-PEFUNDo 

0 3  F I L L E R  PI: X ( 0 5 ) .  
0 3  L l -PEF9ND-X  21: X ( 0 3 ) .  

0 2  F I L L E 3  P I C  X ( 3 6 1 .  

I iEA31.  
0 2  F I L L - € 3  P I C  X ( 0 3 1  VALJE SPACES. 
0 2  H l D A T E  P I C  X ( 0 B ) o  
0 2  F I L L E 3  P I C  X ( 1 4 )  VALJE SPACES. 
0 2  F I L L E 3  P I C  X ( 5 5 )  VALJE 

' N A T I O N A L  C O U N C I L  F O R  S C I E N C E ' .  
0 2  F I L L E R  P I C  X ( 3 3 1  VALUE 

' 4 Y l  T E L d N D L 3 ; V ' o  
0 2  F I L L E R  P I C  X ( 1 1 1  VALJE SPACES. 
0 2  F I L L E R  P I C  X ( 0 5 1  VALJE 'PAGE: ' 0  

0 2  H lPAGE P I C  ZZ9. 
0 2  F I L L E 3  P I C  X ( O 4 1  VALJE SPACES. 

HEA32o 
0 2  F I L L E i  P I C  X ( 4 5 )  VALUE SPACES. 
0 2  F I L L E i  P I C  X ( 4 5 )  VALUE 

'RES3URCE 4 L L O C A T I 3 N  I N  4GRICULTJRAL RESEARCd'o 
0 2  F I L L E 3  P I C  X ( 4 3 )  VALUE SPACES. 

HEAD30 
0 2  F I L L E 2  P I C  X ( 0 3 1  VALUE SPACES. 
0 2  F I L L E R  P I C  X ( 0 9 )  VALJE 'TABLE 03'. 
0 2  F I L L E R  P I C  X I 2 3 1  VALJE SPACES. 
0 2  F I L L E 3  P I C  X ( 5 3 1  VALJE 

' D I S T R I B J T I O Y  3 F  RESOURCES I Y  RESEARCH I N S T I T U T I 3 N S ' o  
0 2  F I L L E i  P I C  X ( O 7 )  VALYE ' AS AT ' 0  

0 2  H3D4TE P I C  X ( 1 5 J o  
0 2  F I L L E 3  P I C  X ( 2 b l  VALUE SPALES. 



0 2  F I L L E 3  
0 2  F I L L E R  * 

01 HEAD5- 
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E 3  
0 2  F I L L E T  
0 2  F I L L E R  
0 2  F I L L E 3  
0 2  F I L L E X  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  

0 

0 1  HEADb- 
0 2  F I L L E R  
0 2  F I L L E l  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E l  
0 2  F I L L E l  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  

t 
0 1  HEA37- 

0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  

0 

0 1  HEAD7A- 
0 2  F I L L E l  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E X  
0 2  F I L L E R  
0 2  F I L L E X  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  

01 HEADB- 
f l 7  F T I I  FQ 

P I C  X I 7 2  1 VALUE ALL '-'- 
P I C  X I 2 6 1  VALUE SPALES- 

P I C  X I 0 3 1  
P I C  X I 2 3 1  
P I C  X I 3 5 1  
P I C  X I 0 9 1  
P I C  X I 0 8 1  
P I C  X I 0 5 1  
P I C  X I 0 7 1  
P I C  X I O B )  
P I C  X I 0 4 1  
P I C  X I 1 1  1  
P I C  X 1 0 3 )  
P I C  X I 1 1 1  
P I C  X 1 0 5 )  

P I C  X I 0 3 1  
P I C  X ( 2 3 )  
P I C  X ( l b 1  
P I C  X I 0 8 1  
P I C  X  
P I C  X I 0 8 1  
P I C  X I 0 5 1  
P I C  X I 0 5 1  
P I C  X I 0 6 1  
P I C  X I 1 2 1  
P I C  X (O41  
P I C  X I 1 0 1  
P I C  X ( 0 5 1  
P I C  X (O51  
P I C  X 1 0 7 1  
P I C  X ( 1 0 1  
P I C  X I 0 5 )  

VAL UE 
VAL UE 
VAL JE 
VALUE 
VALUE 
VAL UE 
VAL UE 
VALUE 
VAL JE 
VAL UE 
VALLJE 
VAL UE 
VAL UE 

VALUE 
VAL UE 
VAL JE 
VALUE 
VALUE 
VAL UE 
VALUE 
VAL JE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VAL UE 
VAL UE 
VALUE 
VALUE 

SPALES- 
' I Y S T I T U T I D N  C3DE 4 YAqE'm 
SPACES- 
'TECdN1CAL'- 

SPACES- 
'RATIO' -  

SPACES- 
'PERSONAL' r 

SPALES- 
'OPERATI3NAL'-  

SPACES- 
'TDTAL PE,DC0r 

SPACES- 

SPACES- 
SPACES- 

SPACES- 
'ECO-ZONE'- 
SPACES- 
'ND- R -  3- ' - 

SPACES- 
'STAFF'-  

SPALES- 
' R - 0 -  : TECH-'- 

SPALES- 
'EMOLUMENTS'm 

SPACES- 
'C3STS'm 
SPACES- 
SPACES- 

SPACES- 

P I C  X ( 9 1 )  VALJE SPACES- 
P I C  X ( 1 0 )  VALUE '(*POUNDS '- 
P I C  X 1 0 2 )  VALUE SPACES- 
P I C  X ( 1 0 1  VALUE 'KmPOUNDS '- 
P I C  X(O41  VALJE SPACES- 
P I C  X 1 1 0 )  VALUE 'KePOUN3S ' *  
P I C  X ( O 6 )  VALJE SPACES- 

P I C  X I 0 3 1  
P I C  X ( 2 3 1  
P I C  X ( 1 6 1  
P I C  X ( O 8 )  
P I C  X  
P I C  X (O81  
P I C  X ( 0 5 1  
P I C  X I 0 5 1  
P I C  X 1 0 6 1  
P I C  X t l 2 )  
P I C  x t o * ,  
PIC x c l o r  
P I C  X 1 0 2 1  
P I C  X11D) 
P I C  X(O41 
P I C  X I l D I  
P I C  X ( 0 6 1  

VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 

SPACES- 
ALL '-'- 
S PALE S- 

ALL ' - 'r  

SPACES* 
ALL '-'a 

SPACES- 
ALL  '-'- 
SPACES- 
ALL '-'- 
SPACES* 
ALL  ' - ' r  

SPACES- 
ALL '-'- 
SPACES- 
A L L  '-'- 
SPAZES* 



0 2  F I L L E R  P I C  X ( O 5 1  VALUE @ Y O T E t a m  
0 2  F I L L E R  P I C  X t 0 4 1  VALUE SPACES-  
0 2  F I L L E R  P I C  X ( 3 1  ) VALUE 

a - - -  = I N F O R M A T I O N  YO1 A V A I A L B L E a -  

0 2  F I L L E R  P I C  X ( 6 8 1  VALUE SPACES-  
t 

PROCEDURE D I V I S I O N -  
P - S T A  RT- 

OPEN I N P U T  D A T A F I L E  
I N S T - F I L E  

OUTPUT P R I N T - F L -  
M3VE SPACES 1 3  L I N E 1  I N S T - T A B L E -  
HO'VE CURRENT-DATE 1 3  H l D A T E -  
M3VE 1 TO C T R 1 -  
AZCEPT PARA-CARD FR3M CREADER- 
HOVE P-DATE TO H 3 D A T E -  

P -READ-1 -  
READ I N S T - F I L E  AT EYD GO 1 3  P - L L 3 S E - 1 -  
I F  C T R 1  > 1 5 0  GO T O  P-TABLE-FULL-  
M J V E  I Y S T - L O D E  TO T I N S T - C J D E  ( C T R 1 1 -  
M 3 V E  I Y S T - Y A Y E  TO T I N S T - N q  ( L T R 1 )  
HOVE C T R l  T O  TH3DE ( I NST-CODE 1 
A 3 D  1 1 3  Z T R 1 -  
G 3  TO P-READ-1-  

* t 

P - T A B L E - F 3 L L m  
D I S P L A Y  @ I N S T I T U T E  T A B L E  F U L L m -  
D I S P L A Y  'RUY ABANDOYEDm-  
STOP RUN- 

3 

P - C L O S E - 1 -  
C L O S E  I Y S T - = I L E I  
H 3 V E  ZEROS TO TOTALS-A-  

P-READ-2-  
READ D A T A F I L E  I N T O  HORKREC AT E Y D  GO TO P - C L O S E - 2 -  
I F  dREC-TYPE YOT YUMERIC GO T O  P-READ-2-  
I F  REC-TYPE = 01 GO T O  P-R2-  
I F  %EL-TYPE = 0 2  GO T O  P-R2-  
I F  REC-TYPE = 0 4  G 3  TO P-R2-  
I F  REC-TYPE = 0 5  G 3  TO P-R2-  
G 3  TO P-READ-21 

.. t 
P - R Z -  

I F  SW1 = 1 GO T O  P-COMPARE- 
H 3 V E  1 T O  S d l m  

P-STORE-  
H 3 V E  WIYST-LODE 1 3  ID -CODE-S-  

t 

P-COMPARE- 
I F  J I N S T - L O D E  NOT = ID -CODE-S  GO TO P-C t iAYGE- ID-  
I F  3EC-TYPE = 01 YEKT SENTEYCE 

E L S E  G 3  TO P-REC3RD-021 
P -REC3RD-01 -  

M J V E  . E L O L O Y E l  1 3  WZONE- 
G 3  TO P-READ-21 

P-REC 3RD-02 -  
I F  REC-TYPE = 02 YEKT SENTEYCE 

E L S E  GO TO P-RECORD-04- 
E K A r  I N E  UPHI -NO R E P L A C I N G  A L L  SPACES 9Y ZEROS- 
E K A Y I N E  WqSZ-YO R E P L A C I Y G  A L L  SPACES BY ZEROS- 
E X A q I N E  WBSC-YO R E P L A C I N G  A L L  S P A L E S  BY ZEROS- 
E K A M I N E  Y T E Z H - S T A F F  R E P L A C I Y G  A L L  SPACES BY Z E R 3 S -  
E X A Y I N E  WSUPP3RT R E P L A C I N G  * A L L  SPACES B Y  ZEROS- 
ADD PHD-N3  T O  1 3 1 - R O S *  
ADD MSC-N3 TO 1 3 1 - R O S r  
A 3 0  RSC.-N3 TO T I T - R f l S -  



ADD WSEV-TECHVO 1 3  T O T - T E 2 -  
A 3 D  WTELHVO 1 3  T O T - T E 2 -  
A 3 D  W T E C H V I  T 3  T O T - T E C -  
G 3  TO P - R E A D - 2 -  

a. .- 
P-REC 3 R D - 3 4 -  

I F  ZEC-TYPE = 0 5  G D  TO P - R E C 3 R 3 - 3 5 -  
E X A Y I N E  XEXP R E P L A C I V G  A L L  S P A C E S  BY Z E R J S -  
I F  R ITE '4 -CODE = ' 0 0 D '  

ADD X U S E 3  1 3  T O T - P E  GO 1 3  P - R E A D - 2 -  
I F  R I T E M - C 3 D E  = ' 0 5 0 '  

ADD X U S E 3  1 3  T O T - P E  2 0  T 3  P - R E A D - 2 -  
A 3 D  R U S E 3  T O  TOT-OPER-  
G 3  TO P - R E A D - 2 -  

P - R E C 3 R D - 3 5 -  
E X A Y I N E  E X P - 1  R E P L A C I N G  A L L  S P i C E S  BY ZEROS-  
E X A r I N E  E X P - 2  R E P L A C I N G  A L L  S P A C E S  BY Z E R O S -  
ADD E X P E 3 1 1  T 3  T 3 T - P E -  
A 3 0  E X P E D Z Z  T 3  T D T - O P E R -  
G 3  TO P -READ-2 -  

P - C i A V G E - I D -  
P E R F O R H  P - H E A D  THRU P - H E A D - E X I T .  
PERFORM P - P X I V T  T d R J  P - P R I N T - E X I T .  
H 3 V E  S P A C E S  T 3  WZOYE- 
G 3  TO P - S T O 3 E -  

* -.- 
P - H E A 3 -  

I F  L C T  > 3 2 0  T 3  P - i E A D - E X I T -  
ADD 1 T 3  P A S E C T -  
H 3 V E  P A S E C T  TO H l P A G E o  
W R I T E  LP-RE, FROM d E A D 1  A F T E R  V E H P i G E -  
W X I T E  L P - X E C  FROM t i E A D 2  A F T E R  1- 
W X I T E  L P - X E 2  FROY i E A D 3  A F T E X  2 -  
W X I T E  LP-RE: FROM H E A D 4  A F T E R  1- 
W X I T E  LP -XEC FROM i E A D S  A F T E Z  2 -  
W a I T E  L P - X E 2  F R O q  i E A D 6  A F T E R  1- 
W R I T E  L P - R E 2  FROM H E A D 7  A F T E R  1- 
W R I T E  LP -REC FROM i E A D 7 A  A F T E R  1- 
M 3 V E  5 3  T 3  L C T -  

P - H E A D - E X I T -  
E X I T -  

& c. 

P - P 3 I Y T m  
I F  T M 0 3 E  ( I D - N O - S )  = S P A C E S  

M 3 V E  11 -CODE-S  T O  L 1 - C D D E  
HOVE S P A C E S  TO L L - N A M E  
G 3  TO P - N E X T - F I E L D S -  

H 3 V E  T H 3 D E  ( I I - N O - S  1 T 3  Z T R 2 -  
H 3 V E  T I Y S T - Y M  ( t T R 2 )  T O  L 1 - N A M E -  
M 3 V E  I D - C 3 D E - S  T!3 L L - C 3 D E -  

P - N E X T - F  I ELDSm 
H 3 V E  WZOYE TO L L - Z D N E -  
H 3 V E  T I T - R 3 S  T 3  L L - R 3 -  
M 3 V E  T I T - T E C  T O  L L - T E C d -  
P E R F O R H  P - 3 A T 1 3  T 4 R J  P - R A T I 3 - E X I T -  
I F  TC)T-PE = 0 

H 3 V E  A L L  '-' TO L L - E Y O L - X  
E L S E  

M 3 V E  T 3 T - P E  T 3  L 1 - E q O L m  
I F  TOT-OPER = 0 

MOVE A L L  ' T 3  L 1 - 2 O S T - X  
E L S E  

M 3 V E  T I T - O p E R  1 3  L L - C 3 S T m  
ADD T O T - P E  TOT-OPER G I V I N G  T O T A L - 1 -  
I F  T 3 T A L - 1  = 0 

M-IVC A I  I * - *  rn I I - D C F  IN--r 



E L S E  
M3VE T 3 T A L - 1  TO L L - P E F U N D -  
W 3 I T E  LP-REC F 2 O H  L I V E 1  AFTEX 2. 
M 3 V E  SPACES TO L I N E 1 0  
M3VE ZEROS 1 3  TOTALS-A. 
S J S T R A C T  2 F R 3 H  LCT. 
I F  L C T  = 0 d R I T E  LP-REC FROY d E 4 D B  AFTER 3. 

P - P 4 I Y T - E X I T .  
E X I T .  

P - R A T I O .  
H 3 V E  ': ' TO L  1-COLOVo 
I F  TOT-QOS = 0 OX 

TOT-TEL = 0 G 3  TO P - R A T 2 0  
I F  T O T - 3 0 s  < TOT-TEC 60 TO P-RATLe 
D I V I D E  TOT-TEC I N T O  1 3 1 - R D S  G I V I N G  L L - R 3 - R T  R3UVDED. 
M 3 V E  1 1 3  ~ 1 - T E C - R T e  
G 3  TO P - R A T I O - E X I T .  

P - R A T L O  
D I V I D E  TOT-3OS I N T O  T 3 T - T E C  G I V I N G  L L - T E C - R T  4 O J N D E 3 -  
M3VE 1 1 3  LL-FtO-AT. 
G 3  TO P - R 4 T I O - E X I T *  

P - R 4 T Z o  
M3VE T O T - 3 0 s  TO L L - 4 0 - R T .  
M 3 V E  TOT-TE: TO L L - T E L - R T o  

C. .- 
P - R A T I O - E X I T .  

E X I T .  
P -CLOSE-2 .  

PERFORM P - P 3 1  NT T H R J  P - P R I N T - E X I T *  
I F  L C 1  > 3 A R I T E  L P - R E C  FROY l E 4 D 8  4 F T E R  30 
C L O S E  D A T 4 F I L E  

P 4 I Y T - F L .  
STOP RUY. 

/ +  
/ /  L 3 L T Y P  TAPE 
/ /  EXEC L N ( E 3 T  
/ b  
3 ES E 3 J  



(V 1 PROGRAM RAARP04A 

(a> Program Descr ip t ion  

3.52 This  program reads  two inpu t  f i l e s  v iz : -  The main d a t a  f i l e  s o r t e d  by 

s u b j e c t  a r ea  - RAARDATA-ST08 and t h e  sub jec t  d i c t i o n a r y  f i l e  RAARSUBJ. 

It then e x t r a c t s  record types  09 and 10 which con ta in  p r o j e c t  personnel  

d a t a  and produces and output  t a b u l a t i o n  showing t h e  manpower support  f o r  

each sub jec t  a r e a .  

3.53 Input  (1) Main d a t a  f i l e  so r t ed  by sub jec t  a r e a  on magnetic t ape  

l a b e l l e d  RAARDATA-ST@8 (see  2.21 through 2.34) 

(2 )  Subject  d i c t i o n a r y  f i l e  on d i s k e t t e  which i s  read a s  a  card  

f i l e  l a b e l l e d  RAARSUBJ (see  2.37) 

(3) Parameter card  - L a t e s t  year  of survey 

Output - Pr in tou t : -  TABLE 04A e n t i t l e d  'Current  Research Support f o r  

v a r i o u s  s u b j e c t  Areas - 1979180 (Manpower)' 

( s ee  Appendices 11, 111) 

Records Se lec ted  - 09 and 1.0 

(b) Program Procedure 

3.54 The program f i r s t  reads  t h e  s u b j e c t  d i c t i o n a r y  f i l e  into a  t a b l e  i n  

working s to rage  a r ea .  The s u b j e c t  code and s u b j e c t  name a r e  s to red  

a s  wel l  a s  t h e  modi f ie r  t h e  l a t t e r  of which i s  subsequent ly  used f o r  

r e t r i e v i n g  t h e  s u b j e c t  name from t h e  working s to rage  a r e a .  There- 

a f m  the  program proceeds t o  read t h e  main d a t a  f i l e  RAARDATA-ST08 

which has  been s o r t e d  i n  sub jec t  code o r d e r ,  and e x t r a c t s  record types  

09 and 10. A l l  o t h e r  r eco rds  a r e  skipped.  The program adds up t h e  

t o t a l  number of r e sea rch  o f f i c e r s  and t e c h n i c a l  s t a f f  i n  each sub jec t  

a r e a .  When the  s u b j e c t  a r e a  code changes t h e  program p r i n t s  t h e  

accumulated t o t a l s  along wi th  t h e  sub jec t  code and name. 

For d e t a i l e d  program f lowchar t  and l i s t i n g  s e e  t h e  fo l lowing  pages. 

17 9  



( c >  PROGRAM FLOWCHART - RAARPfi4A 

START 'T' 
OPEN FILES 0 
PARAMETER 

DISPLAY 
YES ERROR STOP 

MESSAGE 

YES CLOSE 
> FILES 

STOP 



YES 0 

COMPUTE 

TOTALS 



NO 

V 

PERFORM 
PRINT 
TOTALS 

L/ 

LCT=LCT-2 

- 

u 

YES WRITE 
HEADINGS 

v 

L C T = ~ ~  

< 



( d )  PROGRAM LISTING - RAAFP04A 

Li J 3 B  J V M = R A A Z P 3 4 A ,  L L A S S = A q  J S E R = O P S 3 4 3 0 3  
/ /  J 3 B  R A A 3 P 3 4 A  
/ /  L I B 3 E F  C L , T 3 = U S R C L 2  
/ /  O P T I O V  L A T A L  

P i A S E  R A A 3 P 3 4 4 1 e  
/ /  E X E C  F C 3 B J L q S I Z E = 6 4 <  

C 9 L  N ~ S E O I C L I S T I S X R E F ~ F L O ~ = ~ O I S T A T E  
1 3 E V T I F I C A T I O V  D I V I S I 3 N m  
PX0;RhM- I  Dm R  b A X P 0 4 A m  
A J T i O X m  CK',, AWKI AYKI NKMm 
E V V I R 3 N Y E N T  D I V I S I O N m  
C 3 N F I S U R A T I 3 N  S E C T I 3 N m  
S 3 U X C E - L O M P J T E R m  I B M - 3 7 0 -  
0 3 J E C T - C O M P J T E R .  I E M - 3  7 0  l 
S P E C I A L - N A M E S m  L O 1  I S  NEWPAGE S Y S I P T  I S  L R E A D E R m  
I V P J T - O J T P U T  S E L T I O N m  
F I L E - C O V T R O L a  

S E L E C T  3 A T A F I L E  A S S I G Y  T O  S Y S O O L - J T - 3 4 2 3 - S m  
S E L E C T  S U B J F  I L E  A S S I G Y  TO S Y S 0 2 5 - U R - 2 5 0 1 - S m  
S E L E C T  P R I N T - F L  A S S I G Y  TO S Y S 0 2 7 - J R - 1 4 0 3 - S m  

D A T A  3 I V I S I 3 N m  
F I L E  S E C T I O Y a  
F 3  S J B J F I L E  R E C O R D I V G  MODE I S  F  

L A B E L  R E C 3 R l S  ARE 3 M I T T E D  
D A T A  R E C 3 R 3  I S  S U B J R E C m  
V 9 L U E  OF I 0  I S  ' R A A g S d B J ' m  

01  S J B J R E C m  
0 2  S U B J - C 3 D E  P I C  9 ( 0 3 ) .  
0 2  F I L L E R  P I C  Xm 
0 2  S U B J - N A M E  PI ' ,  X ( 6 0 ) m  
0 2  F I L L E R  P I C  X ( 1 6 ) m  

C .- 
F 3  D A T A F I L E  R E C O R D I N G  MODE I S  F 

B L O C K  C 3 N r P I N S  7 0 0 0  C H A R A C T E R S  
L A B E L  R E C 3 R 3 S  A R E  S T A V D A R O  
D A T A  R E C O X D  I S  I N R E C m  

3 V A L J E  OF I D  I S  ' R A A R O A T A ' m  
01  I V R E C m  

0 2  F I L L E X  P I G  X ( 1 4 3 ) m  
3 

F 3  P X I V T - F L  R E C D R 3 I V G  MODE I S  F  
L A B E L  R E C 3 R ) S  ARE O ' 4 I T T E D  
D A T A  R E C 3 R 3  I S  L P - R E C m  

01  L P - 3 E C m  
0 2  F I L L E X  P I C  X ( L 3 3 ) m  

3 

W 3 R < I V G - S T O a A ; E  S E C T I D N m  
7 7  L L T  P I L  99 V A L U E  Om 
7 7  P A G E C T  P I :  999 V A L U E  Om 
7 7  S d l  P I ,  9 V A L U E  Om 
7 7  C T R - 1  P I L  999 V A L U E  Om 
7 7  C T R - 2  P I C  999 V A L U E  Om 
0 1  P A R A - C A q D m  

0 2  P - S Y E A R  P I C  X ( 0 7 1 m  
0 2  F I L L E 3  P I C  X ( 7 3 ) m  

01 F I L L E i I m  
0 2  W S U B J  P I C  X ( 3 3 ) m  
0 2  W S U 3 J - 1  R E D E F I N E S  U S J B J  P I C  9 9 9 m  

0 1  T 3 T A L S - A m  
0 2  1 3 1 - P I O - 1  P I C  9 ( 0 4 ) m  
0 2  T 3 T - P i O - 2  P I C  9 f O 4 I m  
0 2  T a T - M S C - 1  P I C  9 ( 0 4 ) m  
0 2  1 3 1 - M S C - 2  P I C  9 1 0 4 ) m  
0 2  1 3 1 - B S C - 1  P I C  9 ( O Q ) m  
0 2  T D T - B S C - 2  P I C  9 ( 0 4 ) m  



0 2  TOT-TECYO P I C  9(04Jo 
0 2  T O T - T E C Y I  P I C  9 (06Jo  
G R A Y D - T 3 T A L S o  
0 2  G l O l - P H 3 - 1  P I C  9 ( 0 4 J o  
0 2  G l O l - P H I - 2  P I C  9 ( 0 4 1 0  
0 2  GTOT-4s:-1 P I C  9 ( 0 4 1 0  
0 2  G101- ' 4SL-2  P I C  9 ( 0 4 J o  
0 2  G l O l - 3 S C - 1  P I C  9 ( 0 4 1 0  
0 2  G l O l - 3 S C - 2  P I C  9 (  0 4 1 0  
0 2  G T O T - T E L N J  P I E  9 ( 0 4 J o  
0 2  G l O l - T E Z N I  P I E  9 ( 0 4 J o  

W3RKRECo 
0 2  I N S T - C J D E  P I E  X ( 0 3 J o  
0 2  F I L L E R  P I C  X ( 0 3 1 o  
0 2  XEC-TYPE-1  P I C  x x o  
0 2  aEC-TYPE REOEF I N E S  REC-TYPE-1  P I C  , 9 9 0  
0 2  F I L L E R  PI :  X ( 1 B J o  
0 2  l U A L F  P I C  X (  1 0 1 0  
0 2  F I L L E R  R E D E F I N E S  Q J A L F o  

0 3  F  I L L E i  OCCURS S o  
04 QJAL-X  P I C  XXo 

06 3 U A L - 9  R E D E F I N E S  QJAL-X  P I C  9 9 0  
0 2  3ES-EXP P I C  XXo 
0 2  Y A l I 3 T I  P I C  XXo  

BB K-3K VALUE '01' THRU ' 3 2 ' 0  
0 2  .PERS-TY P I C  X ( 0 3 J o  
0 2  F I L L E R  P I C  X ( 5 7 J o  
0 2  F I L L E R  P I C  X ( O 4 I o  
0 2  SUBJ-X PI :  X ( 0 3 J o  
0 2  S U B J - 9  R E D E F I N E S  SUBJ-X  P I C  3 (  0 3 1 .  
0 2  F I L L E R  P I C  X ( 3 3 J e  

WJRCREC-13 i E D E F I Y E S  dORKRELo  
0 2  F I L L E R  P I C  X ( O 8 J o  
0 2  S T A F F I Y - X - 1  P I C  XXe 
0 2  STAF F I Y - 9  R E D E F I Y E S  S T A F F I N - X - 1  P I L  9 9 0  
0 2  F I L L E R  P I C  X ( 0 8 J o  
0 2  S T A F F I Y - X - 2  P I C  XXO 
0 2  S T A F  F-3-2  R E D E F I Y E S  S T A F F I H - X - 2  P I C  99- 
0 2  F I L L E R  P I C  X ( O B J o  
0 2  STAF F I Y - X - 3  P I C  XXe 
0 2  S T A F F - 9 - 3  R E D E F I Y E S  S T A F F I Y - X - 3  P I C  9 9 0  
0 2  F I L L E R  P I L  X ( O 8 J o  
0 2  STAFFIY-X- ( ,  P I C  XXo 
0 2  S T A F F - 3 - 6  R E D E F I Y E S  S T A F F I Y - X - 6  P I C  9 9 0  
0 2  F I L L E R  P I C  X ( 3 8 J o  
0 2  F I L L E R  P I C  X ( 9 2 J o  

S J B J - T A a L E m  
0 2  T S U B J - C 3 D E  P I C  X ( 0 3 J  3 C t U R S  150 .  
0 2  T S U B J - N I M E  P I C  X ( 6 O t  3CCURS 150 .  
0 2  T M 0 3 E  P I C  X ( 0 3 J  3CCUi lS  9 9 9 0  

F I L L E R -  
0 2  W3-1 P I C  9 3  V A L J E  Oo 
L I N E 1 0  
0 2  F  I L L E P  P I C  X ( 0 3 J e  
0 2  L l S 3 B - C 3 0 E  P I C  X ( 0 3 J o  
0 2  F I L L E ~  P I C  XXo 
0 2  L l S J B - N I M E  PI :  X ( 6 O J m  
0 2  F I L L € &  P I C  X ( 0 3 1 0  
0 2  L1 -PHD-1  P I E  Z z 9 0  
0 2  F I L L E ~  P I C  K O  
0 2  L 1 - P H 3 - 2  P I  c ZZ9. 
0 2  F I L L E i  P I C  X ( O 3 I o  



0 2  L l - Y S C - 1  P I C  2 2 9 -  
0 2  F I L L E X  P I C  X m  

0 2  L l - Y S C - 2  P I C  zz9 ,  
0 2  F I L L E X  P I C  X ( 0 3 1 -  
0 2  L L - a s c - 1  PIC z z 9 -  
0 2  F I L L E 3  P I C  X I  
0 2  LL-BSC-2 P I C  Z Z 9 -  
0 2  F I L L E 3  P I C  X ( 0 4 1 -  
0 2  L l -TEZHVO PI', Z Z Z 9 -  
0 2  F I L L E R  P I C  X ( 0 6 1 m  
0 2  L l - T E C H V I  P I C  Z Z Z 9 -  
0 2  F I L L E X  P I C  X ( 0 7 1 m  
0 2  LL-TOTAL P I C  Z ( 3 4 1 9 -  
0 2  F I L L E ?  P I C  X ( 0 4 1 -  

* 

01 HEADL-  
0 2  F I L L E R  P I C  K ( 0 3 1  VALUE SPACES- 
0 2  i 1 D A T E  P I C  K ( 3 8 1 -  
0 2  F I L L E R  P I C  X ( 1 4 1  VALUE SPACES- 
0 2  F I L L E R  P I C  X ( S S 1  VALJE 

' N A T I O N A L  C D U V C I L  F O R  5 C I E V Z E ' -  
0 2  F I L L E R  P I C  K ( 3 0 1  VALUE 

' A V 3  T E L L 4 N D L O L Y ' m  
0 2  F I L L E R  P I C  X l l l l  VALUE SPACES- 
0 2  F I L L E R  P I C  X ( 0 5 1  VALUE 'PAGE: ' -  
0 2  r i1PASE P I C  Z Z 9 -  
0 2  F I L L E R  P I C  K 1 3 4 1  VALUE SPACES- 

3 

01 H E A 3 2 -  
0 2  F I L L E X  P I C  X ( 4 5 1  VALJE SP&CES- 
0 2  F I L L E X  P I C  X ( 4 5 1  VALJE 

'RESOURCE ALLOCATIDN I N  AGRICULTdRAL RESEARCi  ' -  
0 2  F I L L E R  P I C  X ( 4 2 1  VALUE SPACES- 

3 

01 HEAD30 
0 2  F I L L E R  P I C  X ( 1 2 1  VALJE ' TABLE 0 4 A ' -  
0 2  F I L L E 2  P I C  X L 2 5 1  VhLUE SPACES- 
0 2  F I L L E R  P I C  X ( 5 3 )  VALUE 

'CJR2EVT RESEARCti SUPPORT FO? VA213US SUBJECT AREAS - ' 0  

0 2  H 3 P E R I D 3  P I C  X I 0 7 1  VALUE SPACES- 
0 2  F1LLE;I P I C  X I 1 1 )  VALUE ' (MANPOWER) ' -  
0 2  F I L L E 2  P I C  X 1 2 5 1  VALJE  SPACES- 

,. 
01 HEAD3A- 

0 2  F I L L E a  P I C  X ( 3 7 1  VALUE SPACES- 
0 2  F I L L E 2  P I C  X ( 7 1 1  VALUE A L L  ' - '- 
0 2  F I L L E 2  P I C  X ( 2 5 )  VALUE SPACES- 

* 5. 

01 HEA34 -  
0 2  F I L L E 2  P I C  X ( O 3 1  VALLIE SPACES- 
0 2  F I L L E 2  P I C  X ( 3 3 1  VALUE 

' S J B J E C T  A R  E  A'. 
0 2  F I L L E 3  P I C  X ( 3 5 1  VALUE SPACES- 
0 2  F I L L E R  P I C  X ( S S 1  VALJE  

@ * . . L ~ ~ . . , . ~ ~ . . . . + ~ . . ~ H  %*ss* .%** *s *~*  A N p  0 E  3 $ 1 3 $ $ 3 $ 3 E 1 $ 1 $ $ 3 3 @ m  

OZ F I L L E 2  P I C  X ( O 6 1  V9LdE ' $ 3  ' 
3 

01 HEADS- 
0 2  F I L L E 2  P I C  X ( O 3 1  VALJE SPACES- 
0 2  F I L L E ?  P I C  X ( 3 3 1  VALUE SPACES- 

* 

0 2  F I L L E i  P I C  X ( 3 6 )  VALUE SPACES- 
0 2  F I L L E X  P I C  X I S 2 1  VALJE 

' P-ID MSC BSC TO/TECVOL T9 /TECKIC  ' 
0 2  F I L L E X  P I C  X ( 0 7 )  VALJE ' T J T P L  ' . 



O l  HEA3b. 
0 2  F I L L E R  P I C  X'XX V A L J E  S P A C E S .  
0 2  F ~ L L E R  P I C  X ( 3 3 1  V A L J E  A L L  ' - ' .  
0 2  F I L L k R  P I C  X I 3 5 1  V A L J E  SPACES. 
0 2  F I L L E R  P I C  X ( 5 2 1  V A L J E  ' - - - - - - - ------- ------- --------- --------- ' 
0 2  F I L L E R  P I C  X ( O 9 1  VALUE e - - - - -  ' 

C- -.- 
01 HEAD70  

0 2  F I L L E 3  P I C  X ( 7 3 )  VALUE SPICES.  
0 2  F I L L E S  P I C  X  VALUE ' K ' o  
0 2  F I L L E 3  P I C  X ( O 3 1  VALUE SPACES-  
0 2  F I L L E Z  P I C  X  VALUE '0 '0  
0 2  F I L L E Z  P I C  X ( O 5 1  VALUE SPACES-  
0 2  F I L L E 3  P I C  X  VALUE ' K ' o  
0 2  F I L L E 3  P I C  X I 0 3 1  VALUE S P I C E S -  
0 2  F I L L E Z  P I C  X  VALUE '0'0 
0 2  F I L L E 3  P I C  X I 0 5 1  VALUE SPACES-  
0 2  F I L L E 3  P I C  X  VALUE ' K ' o  
0 2  F I L L E 2  P I C  X I 0 3 1  VALUE SPACES-  
0 2  F I L L E 3  P I C  X  VALUE '0'0 
0 2  F I L L E 3  P I C  X I 3 5 1  VALUE SPACES. 

A 

01 H E A D 8 0  
0 2  F I L L E 3  P I C  X I 7 3 1  VALUE SPACES. 
0 2  F I L L E R  P I C  X  V A L J E  '-'o 

0 2  F I L L E 3  P I C  XKX VALUE SPALES. 
0 2  F I L L E R  P I C  X  VALUE '-'o 

0 2  F I L L E X  P I C  X I 0 5 1  V A L J E  SPALES. 
0 2  F I L L E 3  P I C  X  V A L J E  ' - ' 0  

0 2  F I L L E ?  P I C  XKX VALUE SPALES. 
0 2  F I L L E R  P I C  X  VALUE ' - ' 0  

0 2  F I L L E 3  P I C  X ( 0 5 )  V A L J E  SPACES. 
0 2  F I L L E P  P I C  X  V A L J E  '-'o 

0 2  F I L L E R  P I C  XXX VALUE SPALES. 
0 2  F I L L E R  P I C  X  VALUE '-'a 

0 2  F I L L E 3  P I C  X ( 3 5 )  V A L d E  SPACES. 
C- .- 
01 H E A D 9 0  

0 2  F I L L E R  P I C  X ( 2 5 )  VALUE SPALES. 
0 2  F I L L E R  P I C  X ( 0 5 1  VALUE 'VOTE: ' -  
0 2  F I L L E R  P I C  X ( O 4 J  V A L J E  S P A L E S -  
0 2  F I L L E R  P I C  X l 3 b l  VALUE 

' <  = KENYAN r 0 = OTHER N 4 T I O Y A L I T I E S ' -  
0 2  F I L L E R  P I C  X ( 6 3 1  V A L J E  SPALES. 

3 

P3OCEDURE D I V I S I O Y -  
P - S T A 3 T -  

OPEY I N P U T  D A T A F I L E  
S U B J F I L E  

OUTPUT P R I Y T - F L -  
A Y 

H 3 V E  SPACES T O  L I V E 1  SUBJ-TABLE.  
H 3 V E  ZE3OS 1 3  TOTALS-A  GRAYD-TDTALSm 
M J V E  1 1 3  t T R - 1 -  
HOVE CURRENT-DATE TO H l D 4 T E .  
ACCEPT PA?A-CARD F R 3 H  CREADERo 
I F  P-SYEAX = SPACES 

D I S P L A Y  ' P I R A M E T E R  ERR3R '  P A R A - C I R D  
3 I S P L A Y  ' R J h  ABANDONED' S T 3 P  RLJNo 

M3VE P-SYEA3 TO H3PERIOD.  
* Y 

P-READ-1 -  
R E A D  S J B J F I L E  AT END GO TO P - C L O S E - 1 0  
I F  C T R - 1  > 150 GO TO P-TABLE-FLJLL -  
H 3 V E  SUBJ-LODE 1 3  TSUBJ-C3DE I C T R - 1 )  



M 3 V E  S J B J - \ A Y E  1 3  TSUBJ -NAME ( C T R - 1 ) -  
M 3 V E  C T R - 1  1 3  TMODE ( S U B J - C 3 D E ) -  
A I D  1 r0 C T S - 1 -  
G 3  TO P - 3 E A D - 1 -  

.- 

P - T A B L E - F  J L L -  
D I S P L A Y  ' S U J J E C T  T A 3 L E  F U L L  ' r  

D I S P L A Y  ' 3 U V  A B A Y D 3 N E D e -  
S T O P  R J N e  

t 

P - C L O S E - 1 -  
C L O S E  S U B J F I L E -  

L 

P - R E A 3 - 2 -  
R E A D  3 A T A F I L E  I V T O  W3RKREC AT  END G 3  r 3  P - C L O S E - 2 -  
I F  I E C - T Y P E - 1  N 3 T  N J M E R I C  G I  TO P - R E A I - 2 -  
I F  R E C - T Y P E  = 3 9  L O  TO P - 3 2 1  
I F  R E C - T Y P E  = 10 SO TO P - I 2 -  
G 3  TO P - R E A O - 2 -  . 

P - R Z -  
I F  S d 1  = 1 G 3  T 3  P-LOWPARE-  
M 3 V E  1 TO SW1- 

... -.- 
P - S T O 3 E - R 3 -  

M 3 V E  S J B J - X  1 3  l J S U B J -  
.- 

P - C 3 M P A R E -  
I F  S d B J - X  YOT = A S J B J  G 3  1 3  P - S J B J - C H A N i E -  
I F  R E C - T Y P E  = 09 Y E X T  S E V T E N L E  

E L S E  G J  13  P - R E C O R D - 1 0 -  
P - R E C 3 R D - 0 9 -  

E X A q I N E  3 U A L F  R E P L A C I N G  A L L  S P A C E S  B Y  Z E R O S -  
PERFORM P-SEARCH-S  THRU ? - S E A R C H - E X 1  1- 
I F  K - O <  N E X T  S E k T E N C E  E L S E  5 0  1 3  P -YOY-KEVYAN-  
I F  W3-1 = 0 9  A 3 D  1 T 3  1 3 1 - P i D - 1 -  
I F  W3-1 = 0 7  A D 3  1 TO T O T - ' 4 S C - l -  
I F  WO-1 = 0 1  ADD 1 TO TOT-BSC-1 -  
IF - 1  = 0 2  A D D  i T O  TOT-BSC-1. 
G I  1 3  P - R E A J - 2 -  

... 
P - N 3 N - K E N Y A \ -  

I= W3-1 = 0 9  ADD 1 TO TOT-PHD-2 -  
I F  W3-1 = 0 7  ADD 1 TO T O T - Y S C - 2 -  
I F  W3-1  = 0 1  A D 3  1 TO T O T - 8 S C - 2 -  
I F  WQ-1 = 0 2  A D 3  1 TO T U T - B S C - 2 -  
G I  10 P - R E A I - 2 -  

... . 

P - R E C 3 R 3 - 1 0 -  
E X A H I Y E  S T A F F I Y - X - 1  3 E P L A C I N S  4 L L  S P A C E S  B Y  Z E I O S -  
E X A N I N E  S T I F F I V - X - 2  X E P L A C I N C  A L L  S P A C E S  B Y  Z E I O S -  
E X A Y I N E  S T A F F I Y - K - 3  3 E P L A C I N G  4 L L  S P A C E S  B Y  Z E I O S -  
E X A Y I N E  S T A F F I Y - X - 4  & € P L A C I N G  4 L L  S P A C E S  B Y  Z E I O S -  

ADD S T A F F I V - 3  TO T 3 T - T E C Y O -  
A 3 D  S T A F F - 3 - 2  TO T 3 T - T E C Y O -  
A 3 D  S T A F F - 3 - 3  TO T O T - T E C Y  I 
G I  T 3  P - 2 E A D - 2 -  

w- 

P - S E A I C ~ - S -  
M3VE  1 T I  C T R - 1 -  
M 3 V E  3 T I  W J - 1 -  

P - S E A 2 C q - 1 -  
I F  C T R - 1  > 5 20 T I  P - S E A R C H - E X I T -  
I F  Q J A L - 3  ( C T 2 - 1 )  > H a - 1  

M 3 V E  Q J A L - 9  ( L T R - 1 )  T 3  d 0 - 1 -  



A I D  1 TLI C T & - l o  
G 3  T O  P - S E A R C H - l o  

P - S E A 3 C I - E X I T -  
E X I T .  

P - S  J B  J - L H A N L E -  
P E R F O R M  P - i E A D  T H Z U  P - H E A D - E X 1  To  
P E R F O R M  P - P R I N T  T i R J  P - P 3 I Y T - E X I T -  
G 3  T O  P - S T I R E - R 3 .  

P - H E A I o  
I F  L L T  > 0 5 0  TO P - 4 E 4 D - E X I T -  
A D D  1 TO P A G E C T o  
M J V E  P A G E C T  T 3  H l P A G E o  
W 3 I T E  L P - 3 E C  F Z O M  H E A D 1  9 F T E Z  Y E W P A L E -  
W 3 I T E  L P - R E 2  F R O M  h E A O 2  4 F T E 3  l o  

W 3 I T E  L P - 3 E C  F R O M  H E A D 3  A F T E R  L o  
W 3 I T E  L P - 3 E Z  F R O Y  H E A D 3 A  h F T E 3  l o  

W 3 I T E  L P - 3 E C  F R O Y  H E A D 4  A F T E R  Z o  
W 3 I T E  L P - 3 E :  FRO'! H E A D S  A F T E R  2 0  
W i I T E  L P - 3 E C  FZO'! H E A D 6  A F T E R  l o  

W 3 I T E  L P - 3 E C  FRO'! H E A D 7  A F T E R  1- 
W 3 I T E  L P - 3 E C  FaO'! H E A D 8  A F T E R  L o  
M J V E  40 TO L L T o  

P - H E A 3 - E X I T -  
E X I T .  

P - G T O T o  
A I D  T O T - P H 3 - L  TO ; T O T - P i D - 1 0  
A 3 D  T O T - P H J - 2  13 S T O T - P i D - 2 -  
A 3 D  TOT-qS,-1 T 3  L T 3 T - M S C - 1 -  
A D D  TOT-MSC-2 T O  ;TOT-MSC-20 
A D D  T O T - 3 S C - 1  T O  S T L I T - B S C - 1 .  
A ~ D  T O T - a s c - 2  T S T L I T - ~ s c - 2 .  
A 3 D  T O T - T E Z N O  13 S T O T - T E C Y O o  
ADD T O T - T E C N I  T J  5101 -TECY I- 

P - G T O T - E X I T -  
E X I T .  

..- 
P - P 3 I  Y T o  

I F  WSUBJ VOT N U M E R I C  OR 
d S U B J - 1  = 3 
'!OVE W S U 3 J  TO L l S U B - C O D E  
SO T 3  P-'!OVE-AMTSo 

M  3 V  E  d S J B J - 1  TO L l S J B - C 3 D E o  
M 3 V  E  T M 3 D E  ( d S J B J - 1 )  T 3  C T R - 2 -  
M 3 V E  T S a B J - N A M E  ( C T R - 2 )  T 3  L l S J B - N A M E -  

P - M 3 V E - A M T S o  
M 3 V E  T O T - P H D - 1  T 3  L 1 - P d D - 1 0  
M 3 V E  T O T - P H 3 - 2  T O  L 1 - P d D - 2 -  
M 3 V E  TOT-MSC-1  TO L 1 - M S C - 1 -  
M 3 V  E TOT- '!SC-2 TO L 1 - M S C - 2 .  
M 3 V E  TOT-BSC-1 T O  L 1 - B S C - 1 0  
M 3 V E  T O T - B S C - 2  T 3  L 1 - B S C - 2 1  
M 3 V E  T O T - T E C N D  TLl  L 1 - T E C i N 3 -  
M 3 V E  T O T -  TECNI T O  L l - T E C 4 N I -  
A  J D  T O T - P H D - 1  

T O T - P H D - 2  
TOT- ' !St -1 
T O T - V S L - 2  
T O T - B S C - 1  
TOT-BSC-2  
T O T - T E C N 3  
T O T - T E L N I  

L I  V I  \G L 1 - T S T h L -  
W i I T E  L P - R E C F R O M  L I N E 1  h F T E 3  2 -  
S J B T R A C T  2  F S O Y  L L T e  
I F  L C T  = 3 d R I T E  L P - R E C  FRO'! H E A 3 9  A F T E R  3 0  



MJVE SPALES 9  L I N E 1 0  
P - P P T .  

PERFORM P-CTOT THRU P - G T 3 T - E X I T -  
MJVE ZER3S  1 3  TOTALS-A-  

P - P R I V T - E X I T .  
E X I T -  

* 

P-CL0S.E-20  
PERFORM P - P R I N T  T 4 R U  P - P 2 I Y T - € X I T -  
I F  L C 1  > 3  RITE LP-REC FROY t iE4D9  AFTER 30 

h .- M3VE GRAND-TOTALS TO TOTALS,-A., , . 
h .. M3VE ';RAN3 T O T A L '  TO L ~ s u I ) - ~ ( A " ~ E -  ' 

L .- PERFORM P-M3VE-AMTS- 
CLOSE I A T A F I L E  

P R I N T - F L -  
STOP R J N -  

/ z: 
/ /  L B L T Y P  TAPE 
// EXEC LYKEDT 
/a 
:: S S  E 3 J  



( v i )  PROGRAM RAARP 04 B 

( a )  Program Descriut-ion 

3.55 This  program i s  s i m i l a r  t o  program RAARP04A descr ibed  i n  3.52 

above. The d i f f e r e n c e  l i e s  i n  t h e  records  s e l ec t ed .  This  program 

uses record types  11 and 12 conta in ing  t h e  r ecu r ren t  and c a p i t a l  c o s t s  

f o r  each sub jec t  a rea .  

3.56 Input (1) Main d a t a  f i l e  s o r t e d  by sub jec t  a r ea  on magnetic tape  

Label led RAARDATA-S~09 (see  2.21 through 2.34) 

(2) Subject  d i c t i o n a r y  f i l e  on d i s k e t t e  which i s  loaded i n t o  the  

program a s  a Card f i l e  - Label led RAARSUBJ ( see  2.37) 

(3) Parameter card - l a t e s t  year  of survey 

Output - P r i n t o u t  - TABLE 04B e n t i t l e d  'Current Research support f o r  

va r ious  s u b j e c t  a r e a s  - 1979180 ( ~ u n d i n ~ ) '  ( s ee  Appendices 

11, 111) 

Records se l ec t ed  - 11 & 12 

(b) Program Procedure 

3.57 The program reads  t h e  sub jec t  d i c t i o n a r y  f i l e  and s t o r e s  t h e  sub jec t  

code and name i n t o  t h e  working s torage .  

Then t h e  program proceeds t o  read t h e  so r t ed  main d a t a  f i l e  and e x t r a c t s  

record  types 11 and 12. Recurrent and c a p i t a l  c o s t s  a r e  accumulated 

f o r  each sub jec t  a r e a  and p r i n t e d  along with t h e  sub jec t  code and name 

when the  sub jec t  code changes. For program f lowchart  and l i s t i n g  see  

t h e  proceeding pages. 



PROGRAM FLOWCHART - RAARPfl4B 

START =? 
OPEN FILES 0 

PARAMETER 

READ 
SUBJECT 
AREA FILE 

YES 
) 

LOAD 
SUBJECT AREA 
TABLE 

DISPLAY 

ERROR STOP 
MESSAGE 

- 



YES 

NO 
'J 

COMPUTE 
TOTAL 
COSTS 



YES HEADINGS 

MOVE 50 
TO LCT 

PERFORM 
PRINT 



cd 1 PROGRAM LTSTING - RAARPQ~B 

f j o d q A d , # & R # ~ R P 3 4 B t  CLASS'AV J S E R = O P S 3 4 0 0 3  

/ /  L I B D E F  t L , T 3 = U S R C L 2  
// O P T I O N  CATAL  

PHASE R A A R P O ~ B I *  
/ /  EXEC F C 3 B 3 L v S I Z E = b 4 <  

C 3 L  N ~ S E Q , C L I S T ~ S X R E F ~ F L O W = ~ O ~ ~ T A T E  
I 2 E V T I F I C A T I O N  D I V I S I O N o  
PROSRAM-ID. RAAaP04B.  
AJT-403. CKL, ~ W K T  AMKI NKM. 
ENVIRONYENT D I V I S I O N I  
C O N F I G U R A T I O N  SECTION.  
S3URCE-COMPUT ERo I B M - 3 7 0  
OBJECT-COMPUTER. I B M - 3 7 0 0  
SPECIAL-NAMES.  L O 1  I S  NENPAGE S Y S I P T  I S  CAEADEK. 
IYPLJT-OUTPUT S E Z T I O N -  
F  ILE-CONTROL. 

S E L E C T  D A T A F I L E  A S S I G N  TO S Y S O O l - U T - 3 4 2 3 - S o  
S E L E C T  S U B J F I L E  A S S I G N  TO S Y S O 2 5 - U R - 2 5 0 1 - S o  
S E L E C T  P R I N T - F L  A S S I G N  TO SYSO27-UR-1403-SO 

DATA O I V I S I O N I  
F I L E  SECTIOYm 
F D  S U B J F I L E  RECORDING MODE I S  F  

L A B E L  RECDRJS ARE O M I T T E D  
DATA RECJRD I S  SUBJREC. 

5: V A L J E  OF I D  I S  ' R 4 A R S U B J m e  
01 SdBJREC.  

0 2  SUBJ-C3DE P I C  9 ( 0 3 J .  
0 2  F I L L E R  P I C  X. 
0 2  SUBJ-NAME P I C  X ( b O J .  
0 2  F I L L E R  P I C  X ( 1 6 J o  

3 

F D  D A T A F I L E  RECORDING MODE I S  F  
BLOCK C O N T A I N S  7 0 0 0  CHARACTERS 
L A B E L  RECDRJS ARE STAVDARD 
D A T A  RECORD I S  INREC. 

3 VALUE OF I D  I S  'RAARDATA'.  
01 IYREC.  

0 2  F k L L E R  P I C  X ( 1 4 0 J .  
* .- 

F O  P 3 I Y T - F L  RECORDING NODE I S  F 
L A B E L  RECORaS ARE O M I T T E D  
D A T A  RECJRD I S  LP-REC. 

01  LP-RECm 
0 2  F I L L E R  P I C  X f 1 3 3 ) o  

QI 

WJRKI YG-STORAGE S E C T I 3 N .  
7 7  L C T  P I C  99 VALUE 00 
7 7  PAGECT P I C  999 VALUE Om 
7 7  5111 PI:  9 VALUE 01 
7 7  C T R - 1  PI: 999 VALUE 0. 
7 7  C T R - 2  P I C  999 VALUE 0. 
01 PARA-CARD. 

0 2  P-SYEAR P I C  X ( O 7 J .  
0 2  F I L L E a  P I C  X ( 7 3 1 0  

01 F I L L E R .  
0 2  WSUBJ P I C  X ( O 3 J a  
0 2  WSUBJ-1  R E D E F I N E S  H S U B J  P I C  999. 

01 TJTALS-A .  
0 2  TOT-PERS P I C  9(09J. 
0 2  TOT-OPER P I C  9 ( 0 9 J m  
0 2  T O T - P i l  P I C  9 ( 0 9 ) o  
0 2  TOT-CAP P I C  9 ( 0 9 ) o  
0 2  T O T A L - 1  P I C  9 ( 0 9 ) a  

01  GaAYD-T3TALS.  
0 2  GTOT-PERS P I C  9(09Jo 



0 2  G T O T - 3 P E R  P I C  9 ( 0 9 J -  
0 2  GTOT-PO P I C  9 ( 0 9 J m  
0 2  GTOT-CAP P I C  9 ( 0 9 J m  
0 2  GTOT-T P I C  9 1 0 9 ) -  

W3RKREC-  
0 2  I N S T - C 3 D E  P I C  X 1 0 3 J m  
0 2  F I L L E R  P I C  X ( 0 3 J m  
0 2  Z E C - T Y P E - 1  P I C  X X -  
0 2  ZEC-TYPE R E D E F I N E S  R E C - T Y P E - 1  P I C  9 9 -  
0 2  RECURRENT-C-  

0 3  PERS-COST-L  P I C  9 ( 0 7 ) -  
0 3  PERS-COST-A P I C  9 ( 0 7 1 -  
0 3  O P E R - L O S T - L  P I C  9 ( 0 7 1 -  
0 3  OPER-COST-A P I C  9 ( 0 7 ) -  

0 2  F I L L E R  P I C  X ( 6 4 J -  
0 2  F I L L E R  P I C  X ( 0 4 J -  
0 2  S U B J - X  P I C  X ( 0 3 J -  
0 2  S U B J - 9  R E D E F I N E S  S U B J - X  P I C  9 ( 0 3 J -  
0 2  F I L L E R  P I C  X ( 3 3 J -  

W 3 R K R E C - 1 2  R E D E F I N E S  dORKREC-  
0 2  F I L L E R  P I C  X ( 1 9 ) -  
0 2  C A P I T A L - C O S T -  

0 3  C A P I T A L - 1  P I C  9 ( 0 6 J o  
0 3  F I L L E R  P I C  X ( 1 1 J m  
0 3  C A P I T A L - Z  P I C  9 ( 0 6 ) m  
0 3  F I L L E R  P I C  X ( 1 1 ) -  
3 3  C A P I T A L - 3  P I C  9 ( 0 5 ) m  
0 3  F I L L € %  P I C  X ( 1 1 ) e  
0 3  C A P I T A L - 4  P I C  9 ( 0 6 ) -  
3 3  F I L L E S  P I C  X ( 1 1 ) -  
0 3  C A P I T A L - 5  P I C  9 ( 0 b ) -  

0 2  F I L L E R  P I C  X ( 4 7 ) -  

S J B J - T A B L E -  
0 2  T S U B J - C J D E  P I C  X ( O 3 J  J C C U R S  150- 
0 2  T S U B J - N A M E  P I C  X ( 6 0 J  OCCURS 1 5 0 -  
0 2  THODE P I C  X ( O 3 J  J C C U R S  999- 

L I N E l -  
0 2  F I L L E Z  P I C  X ( 0 3 J m  
0 2  L l S U B - C a D E  P I C  X ( D 3 J m  
0 2  F I L L E R  P I C  X X o  
0 2  L L S J B - N A M E  P I C  X ( 6 O J -  
0 2  F I L L E R  P I C  X ( 0 3 J -  
0 2  L 1 - P E R S  P I C  Z ( 0 8 ) 9 -  
0 2  L l A M T - 1  R E D E F I N E S  L 1 - P E R S -  

0 3  F I L L E R  P I C  X ( 0 6 J -  
0 3  L l P E R S  P I C  X ( 0 3 ) -  

0 2  F I L L E R  P I C  X ( 0 Z ) -  
0 2  L 1 - 3 P E R  P I C  Z ( 0 8 1 9 -  
0 2  L l A H T - Z  R E D E F I N E S  L l - O P E R -  

0 3  F I L L E R  P I C  X ( O 6 ) -  
03 L 1 3 P E R  P I C  X ( 0 3 . 1 -  

0 2  F I L L E Z  P I C  X -  
0 2  L1 -TOT-PO P I C  Z ( 0 8 ) 9 -  
0 2  C l A W T - 3  R E D E F I N E S  L l - T O T - P O -  

0 3  F I L L E R  P I C  X ( 0 6 J -  
0 3  L l T O T P O  P I C  X ( 0 3 ) e  

0 2  F I L L E R  P I C  X ( 0 Z ) m  
0 2  L l - C A P  P I C  Z ( 0 8 ) 9 m  
0 2  C l A M T - 4  R E D E F I N E S  L 1 - C A P -  

03 F I L L E R  P I C  X ( 0 6 ) -  
0 3  L l C A P  P I C  X ( 0 3 ) -  

0 2  F I L L E ?  P I C  X ( 0 4 ) -  



0 2  L l - T O T A L  P I C  Z ( 0 8 1 9 m  
0 2  L l T 3 T  REDEFINES L  1-TOTAL- 

0 3  F I L L E R  P I C  X(O61m 
0 3  LLTOTAL P I C  X ( 0 3 1 m  

0 2  F I L L E 4  P I C  X (081m 
* +- 

01 HEADL* 
0 2  F I L L E R  P I C  X ( 0 3 1  VALUE SPACES* 
0 2  HLDATE P I C  X ( 0 8 1 m  
0 2  F I L L E R  P I C  X (  1 4 1  VALUE SPACES* 
0 2  F I L L E R  P I C  X ( 5 5 1  VALJE 

' N A T I O N A L  C D U Y C I L  F O R  5 C I E V : E ' r  
0 2  F I L L E R  P I C  X ( 3 0 1  VALUE 

' A V D  T E C H N 0 L a ; Y ' m  
0 2  F I L L E R  P I C  X ( 1 1 1  VALUE SPACES* 
0 2  F I L L E R  P I C  X ( 0 5 1  VALUE 'PAGE:'* 
0 2  H lPASE P I C  ZZ9m 
0 2  F I L L E R  P I C  X ( 0 4 1  VALUE SPACES* 

* 
0 1  HEAD20 

0 2  F I L L E R  P I C  X i 4 6 1  VALJE SPACES* 
0 2  F I L L E R  P I C  X ( 4 5 1  VALUE 

'RESOURCE ALLOCATION I N  AGRICULTJRAL RESEARCH ' m  

0 2  F I L L E R  P I C  X i 4 2 1  VALUE SPACES* 
... .- 
01 HEAD30 

0 2  F I L L E R  P I C  X ( 1 Z l  VALUE ' TABLE 0413'. 
0 2  F I L L E R  P I C  X ( 2 5 1  VALUE SPACES* 
0 2  F I L L E R  P I C  X ( 5 3 1  VALUE 

'CJRAEYT RESEARCH SUPP3RT FOR VARI3US SUBJECT AREAS - ' m  

0 2  H 3 P E R I 0 3  P I C  X i 0 7 1  VALUE SPACES* 
0 2  F I L L E R  P I C  X ( 1 0 1  VALUE ' I F d N 3 I N G l ' m  
0 2  F I L L E R  P I C  X ( 2 6 1  VALUE SPACES* 

5 

01 HEAD3Am 
0 2  F I L L E 3  P I C  X ( 3 7 1  VALUE SPACES* 
0 2  F I L L E P  P I C  X ( 7 0 1  VALUE ALL ' - O m  

0 2  F I L L E R  P I C  X ( 2 6 1  VALUE SPACES* 
4. P 

01 HEAD4m 
0 2  F I L L E R  P I C  X i 0 3 1  VALJE SPACES- 
0 2  F I L L E R  P I C  X I 3 3 1  VALUE 

' S J B J E C T  A R  E  A ' *  
0 2  F I L L E R  P I C  X ( 3 5 1  VALUE SPACES- 
0 2  F I L L E R  P I C  X ( 4 0 1  VALUE 

e cs... o + - - + - - F  .%A J N  D  1 G  - (ENYA PUdNDS+$$++'*  

0 2  F I L L E A  P I C  X ( 2 2 1  VALUE SPACES- 
3 

01 HEADS- 
0 2  F I L L E R  P I C  X i 7 1 1  VALUE SPACES- 
0 2  F I L L E R  P I C  X i 4 2 1  VALUE 

< E  C  U  3 R  E  N T $ $  CAPITAL ' .  
0 2  F I L L E K  P I C  X ( 2 O l  VALUE SPACES* 

.I- 

01 HEAD6m 
0 2  F I L L E R  P I C  X ( O 3 1  VALUE SPACES- 
0 2  F I L L E R  P I C  X ( 3 3 1  VALUE SPACES* 
0 2  F I L L E R  P I C  X ( 3 5 1  VALUE SPACES* 
0 2  F I L L E i  P I C  X ( 3 2 1  VALUE 

'PERSONNEL OPERATING TOTAL P / 3 '  
0 2  F I L L E R  P I C  X ( 1 3 1  VALUE SPACES* 
0 2  F I L L E R  P I C  X i 0 9 1  VALUE 'T  0 T  A  L'm 
0 2  F I L L E a  P I C  X ( O 8 1  VALUE SPACES- 

* ... 
01 HEA07m 

0 2  F l l  LFR P I C  X ( O 3 I  VALUE SPACES- 



0 2  F I L L k R  P I C  X ( 3 3 1  V A L d E  A L L  ' - * -  
0 2  F I L L E R  P I C  X ( 3 5 1  V A L U E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 0 9 1  V A L U E  A L L  ' - * -  
0 2  F I L L E R  P I C  X X  V A L U E  S P A C E S -  
0 2  F I L L E R  P I C  X I 0 9 1  V A L 3 E  ALL '-'- 
0 2  F I L L E R  P I C  X  V A L J E  S P A C E S -  
0 2  F I L L E R  P I C  X I 0 9 1  V A L d E  A L L  * - ' -  
0 2  F I L L E R  P I C  X ( O 4 1  V A L J E  SPACES. 
0 2  F I L L E R  P I C  X ( 0 7 1  V A L J E  A L L  ' - ' 0  

0 2  F I L L E R  P I C  X i 0 4 1  V A L U E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 0 9 )  V A L U E  A L L  ' - * -  
0 2  F I L L E R  P I C  X ( 0 8 1  V A L J E  S P A C E S -  

>, 

01  H E A D B -  
0 2  F I L L E R  P I C  X ( Z 5 1  V A L U E  SPACES. 
0 2  F I L L E R  P I C  X ( 0 5 1  V A L d E  ' V O T E : ' .  
0 2  F I L L E R  P I C  X ( 0 4 1  V A L J E  S P A C E S -  
0 2  F I L L E R  P I C  X I 3 1 1  V A L J E  

'--- = I N F O 2 W A T I O N  YOT A V A I L A 3 L E 0 -  
0 2  F I L L E R  P I C  X I 6 8 1  V A L U E  SPACES.  

h *. 

P X O C E D U R E  D I V I S I O Y -  
P-STAiXTm 

O P E Y  I N P U T  D A T A F  I L E  
S d B J F I L E  

C U T P U T  P R I N T - F L -  
... 

H 3 V E  S P A C E S  T D  L I V E 1  S U B J - T A B L E .  
H 3 V E  L E R O S  T O '  T O T A L S - A  i R A N i > - T O T A L S -  
M 3 V E  1 T O  C T R - 1 -  
M 3 V E  C U R R E N T - D A T E  TO H l D A T E  
A C C E P T  P A R A - C A R D  FROM C K E A D E R O  
I F  P - S Y E A R  = S P A C E S  

D I S P L A Y  ' P A R A M E T E R  E R R 3 R e  P A R A - C A R D  
D I S P L A Y  ' R U k  A B A N D O N E D '  S T O P  R U N -  

M 3 V E  ? - S Y E A R  TO H 3 P E R I O D .  
... 

P - R E A D - 1 -  
R E A D  S J B J F I L E  A T  E N D  GO TO P - C L O S E - 1 .  
I F  C T R - 1  > 1 5 0  50 T O  P - T A B L E - F d L L -  
M 3 V E  S J B J - C O D E  T O  T S U B J - C O D E  I C T R - 1 1 .  
M 3 V E  S U B J - V A N E  1 3  T S U B J - N A M E  ( C T R - 1 ) -  
M 3 V E  C T R - 1  1 3  TMODE ( S U d J - C 3 D E l -  
ADD 1 TO CTR-1.  
G3 TO P - R E A D - 1 -  

* %. 

P - T A B L E - F U L L -  
D I S P L A Y  ' S U B J E C T  T A B L E  F U L L  ' -  
D I S P L A Y  ' 3 U V  A & A \ D O N E D e  r 
S T O P  RUN. 

* 

P - C L O S E - 1 .  
C L O S E  S U d J F I  L E O  

* 

P - R E A D - 2 -  
R E A D  D A T A F I L E  I N T O  W O R K R E C  A T  E N D  GO 1 9  P - C L U S E - 2 -  
I F  R E C - T Y P E - 1  N O T  N J M E R I C  G D  f O  P - R E A D - 2 -  
I F  R E C - T Y P E  = 11 GO T O  P - 3 2 -  
I F  R E C - T Y P E  = 1 2  GO TO P - 2 2 -  
G 3  T O  P - X E A D - 2 -  

* .- 
P - R Z -  

I F  S d l  = 1 GO 13 P - C O M P A R E -  
M 3 V E  1 TO SW1. 

.% 

P - S T O R E - R 3 -  



M3VE SUBJ-K TD d S U B J e  
r. -.- 

P-CDMPARE- 
I F  SUBJ-K YOT = dSUBJ  G 3  T 3  P -SJBJ -CHANGE-  
I F  REC-TYPE = 11 NEXT SENTENCE 

E L S E  G 3  TO P-RECORD-12-  
P -REC3RD-11 -  

E X A M I N E  RELURRENT-C R E P L A C I N G  A L L  SPACES B Y  ZEaOS-  
ADD PERS-COST-L TC TOT-PERS-  
ADD PERS-COST-A TO T a T - P E R S -  
ADD OPER-LOST-L TO TOT-OPER- 
ADD OPER-COST-A TO TOT-OPER- 
G 3  TO P-READ-2 -  

P - R E C 3 R 3 - 1 2 -  
E X A M I N E  C A P I T A L - C O S T  R E P L A C I N G  A L L  SPACES BY ZEROS- 
ADD C A P I T I L - 1  

C A P I T A L - 2  
C A P I T A L - 3  
C A P I T A L - 4  
CAP I T A L - 5  

G I V I N G  TOTAL-11  
ADD T O T A L - 1  T 0  TOT-CAP. 
G 3  TO P-READ-2-  

A v 

P-SJBJ-CHANGE-  
PERFORM P - i E A D  THRU P-HEAD-EX1 T -  
PERFORM P-PR I N T  T H R J  9 - P R I Y T - E K I  T -  
G 3  TO P-ST3HE-R3-  

h v 

P - H k A I r  
I t  L L T  > aC TU P - . t E . + C - E A I l .  
D A TO PSGECT-  
M J V E  P A G E C T  T O  H L P A G E -  
W 3 I T E  L P - 3 E C  FROM H E A D 1  AFTER NEWPAGE- 
W 3 I T E  L P - R E L  FROM H E A D 2  A F T E Z  1- 
W 4 I T E  LP-REC FROM H E A D 3  AFTER 1- 
W 4 I T E  LP-REC FROM HEAD3A AFTER 1. 
W A I T €  LP-RE: FROM H E A D 4  AFTER 2-  
W X I T E  LP-RE: FROM HEADS AFTER 1- 
W T I T E  LP-RE: FROM h E A D 6  AFTER 1- 
W 2 I T E  LP-REC FROM H E A D 7  AFTER 1- 
M3VE 40 T O  L C T e  

P-HEA3-EX I T -  
E X 1  T- 

e 
P - P S I V T ,  

I F  WSUBJ NOT NUMERIC OR 
d S U B J - 1  = 0 
HOVE WSUaJ TO L l S U B - C O D E  
GO TO P-MOVE-AMTS- 

M J V  E d S J B J - 1  TO L L S J B - C 3 D E -  
M3VE TM3DE t U S J B J - 1 1  T D  C T R - 2 -  
MOVE TSUB J-NAME ( C T R - 2  1  T  L  LSUB-NAME- 

P-M3VE-AMTS- 
I F  TOT-PERS = 0 HOVE '---' TO L L P E R S  E L S E  
M 3V E TOT- PERS TO L l - P E R S -  
I F  TOT-3PER = 0 M3VE '---' TO L L O P E R  E L S E  
M 3 V E  TOT-3PER TO 1 1 - O P E R e  
A DO TOT-PERS TOT-OPER G I V I N G  TDT-PO- 
I F  TOT-PO = 0 HOVE '---' TO L l T 3 T P O  E L S E  
MaVE TOT-PO T 3  L 1- TOT-PO- 
I F  TOT-CAP = 0 MOVE '---' TO L l C A P  E L S E  
M3VE TOT-CAP T 3  L 1 - C A P -  
A 30  TOT-PO TOT-CAP G I V I N G  T D T A L - 1 -  
I F  T O T A L - 1  = 0 MOVE '---' 13 L l T O T A L  E L S E  
M3VE T O T A L - 1  TO L 1 - T O T A L -  



W R I T E  L P - R E C  F R O Y  L I N E 1  A F T E 3  2m 
S U B T R A C T  2 F R O M  L C T -  
I F  L C 1  = 3 d R I T E  L P - R E C  F R O M  H E A D 8  A F T E R  3. 
M 3 V E  S P A L E S  T O  L I N E 1 0  

P - P R T -  
PERFORM P - G T O T  T H R U  P - G T O T - E X I T .  
MOVE Z E R 3 S  T O  T O T A L S - A m  

P - P R 1 h . T - E X I T -  
E X I T -  

P -GTOTm 
ADD T O T - P E ~ S  T O  GTDT-PERS.  
ADD TOT-3PER TO C T D T - O P E R -  
A D D  TOT-PO TO S T O T - P 3 -  
A D D  TOT-CAP TO G T i l T - C A P -  
ADD T O T A L - 1  TO GTOT-1.  

P - G T O T - E X I T -  
E X I T *  

... .- 
P - C L O S E - 2 .  

P E R F O R M  P - P R I N T  T d R U  P - P R I N T - E X I T -  
I F  L C 1  > O A R I T E  L P - R E C  F R O Y  H E A D 8  A F T E R  3 m  ... -.- M 3 V E  G T O T - P E R S  T O  T O T - P E R S -  

* 
v MOVE G T O T - J P E R  TO TOT-OPERm 
* 
.a- M 3 V E  G T O T - L A P  TO T O T - C A P -  
<I M 3 V E  ' G R A N J  T O T A L '  TO L l S U B - N A Y € -  ... +- P E R F O R M  P-YOVE-AYTSm 

C L O S E  D A T A F I L E  
P R I N T - F L m  

S T O P  R U N *  
1% 
/ /  L B L T Y P  T A P E  
/ /  E X E C  L N K E D T  
/ a  
z: fS E J J  



PROGRAM RAARPO5 - 

(a) Program Description 

3.58 This program produces two tables - TABLE 05A and TABLE 05B. 
Table 05A is produced for Government Institutions and 05B for non- 

Government Institutions. Both the tables derive their information 

from Record type 04 - institutional expenditure item by item. The 

program reads a parameter card which gives the table number and the 

sub-heading for the table being produced. 

3.59 Input: (1) Sorted main data file on magnetic tape labelled RAARDATA- 

ST10 (See 2.21 through 2.34) 

(2) Institution dictionary file on diskette, which is loaded 

as a card file labelled RAARINST (see 2.36) 

(3) Parameter Card - table number 5A or 5B, table sub-heading 
and latest year of survey 

Records selected - 04 from RAARDATA-ST10 

OUTPUT: (1) Printout:- TABLE 05A entitled 

'Utilization of Funds by Research Institutions 

- GOVERNMENT INSTITUTIONS POOLED1 

(2) Printout:- TABLE 05B entitled 

1 

Utilization of Funds by Research Institutions 

-Other institutions pooled'. (see Appendices 11, 111) 

(b) Program Procedure 

3.60 The program first accepts the parameter containing the table number and 

the subtitle of the table. The subtitle is moved to the relevant 

heading. 



Then the program loads the institution table into working &rage area 

using information read from institution dictionary file - RAARINST. 
Then the program proceeds to read the main data file - RAARDATA-ST10 
from a magnetic tape, and selects record type 04 only. All other 

records are skipped. The program then accumulates items '000' and 

'050' as personal emoluments, and all other items as operational 

costs. If the parameter table number=l Government institutions are 

selected, otherwise non- Government Institutions are selected. 

Expenditure totals by item are printed when the institution code changes 

The program uses an item table of expenditure in working storage for 

printing the item code and item description. 

@or program flowchart and listing refer to the following pages) 



( c )  PROGRAM FLOWCHART - RAARPg5 

START =? 

ACCEPT 
PARAMETER 
CARD - 

r 

CLOSE 
F I L E S  STOP 

READ 
INSTITUTION 

F I L E  
LOAD 
INST ITUT ION 
TABLE 

A 

NO 

) YES 
L 

READ 
DATA 
F I L E  - 



I COMPUTE 

TOTALS 

RECORD TYPES 
NO 

04 

YES 

YES 

NO 
Q 

SET 
SWITCH 

r 

C 

V 

STORE 
INSTITUTION 
CODE 

< 
V 

PRINT 
TOTALS 
LINE 

STORE 
ITEM 
CODE 

4 

YES 



U 

PRINT ITEM 
TOTALS - 

+ 
SUBTRACT 
2 FROM 
LCT 



(d )  PROGRAM LISTING - UARP05 

c: I f  J O B  J N M = R A A R P O 5 ~ C L A S S = A ~ U S E R = O P S 0 4 0 0 0  
// J 3 B  R A A 2 P O 5  
/ /  L I B D E F  C L t T L I = d S R C L Z  
// O P T I O N  C A T A L  

P 4 A S E  R A A R P O S t  = 
/ /  EXEC F C 3 8 3 L  t S I Z E = 6 4 <  

C a L  N 3 S E O t C L I ~ S T t S X R E F t F L O ~ = 3 0 t S T A T E  
I J E V T I F I C A T I O ~ N  D I V I F I 3 N .  
PROSRAM- ID .  P A a R P 0 5 .  
AUTHOR. C K C t  AWKt  A M K t  NKY. 
E U V I R 3 N Y E N T  D I V I S I O " .  
C O N F I G U R A T I 3 N  S E C T I : J N o  
SOURCE-COMPUTERo I B H - 3 7 0 .  
OBJECT-COMPUTER.  I B M - 3 7 0 0  
S P E L I A L - N A M E S .  C O L  I S  V E d P A G E  

S Y S I P T  I S  CREADER. 
I N P J T - O U T P U T  S E C T I O N .  
F I L E - L O N T R O L .  

S E L E C T  D A T A F I L E  A S S I G N  TO S Y S 0 0 1 - J T - 3 4 2 0 - S O  
S E L E C T  I N S T - F  I L E  A S S I G N  TO S Y S 0 2 5 - U R - 2 5 0 1 - S O  
S E L E C T  P R I N T - F L  A S S I G N  T O  S Y S O 2 7 - J R - 1 4 0 3 - S o  

D A T A  3 I V I S I 3 N .  
F I L E  S E C T I O Y .  
F U  D A T A F I L E  R E C O R D I Y G  MODE I S  F 

B L O C K  L O Y T A I Y S  7 0 0 0  CHARACTERS 
L A B E L  RECORDS ARE S T A N D A R D  
D A T A  RECORD I S  I N 2 E C .  

* V A L J E  3 F  I 3  I S  'RAARDATA' .  
0 1  I V R E C .  

0 2  F I L L E R  P I C  X l l 4 0 ) o  
FD I A S T - F I L E  R E C O R D I N G  MODE I S  F  

L A b E L  RECORDS ARE O M I T T E D  
D A T A  R E C O 2 D S  I S  I V S T - R E C o  

* .- V A L U E  LIF I D  I S ' R A A R I N S T ' r  
01  I N S T - R E L O  

0 2  I N S T - C 3 D E  P I C  9 ( 0 3 1 0  
0 2  F I L L E R  P I C  X. 
02 I N S T - N A M E  P I C  X ( 6 3 ) .  
0 2  F I L L E R  P I C  X ( 1 3 ) .  

C: 

F D  P R I N T - F L  R E C O R D I N G  MODE I S  F  
L A B E L  RECO3OS ARE 3 M I T T E D  
D A T A  RECO3OS I S  L P - R E C o  

01 L P - R E C o  
0 2  F I L L E R  P I C  X (  1 3 3 ) .  

W J R ( I U G - S T O R A S E  S E C T I O N .  
7 7  S d 1  P I C  9 V A L U E  01 
7 7  L C T  P I C  9 9 9  V A L U E  0. 
7 7  P a G E C T  P I :  999 V A L U E  01 
7 7  C T R l  P I :  999 V A L U E  01 
7 7  C T R Z  PIC 9 9 9  VALUE 0. 

.A 5. 

01 I N S T - C O D E - S o  
0 2  ID -CODE-S  P I C  X ( 0 3 ) .  
0 2  I D - N D - S  3 E D E F I N E S  ID -CODE-S  P I C  999. 

0 1  I Y S T - T A B L E .  
0 2  T I N S T - C O D E  P I C  X ( 0 3 )  3 C C U R S  150, 
0 2  T I N S T - Y M  P I C  X ( 6 3 )  OCCURS 150. 
0 2  TMODE P I C  X ( 0 3 J  OCCURS 9990 

01 F I L L E R .  
0 2  U I T E M  P I C  X ( 0 3 ) .  
0 2  U I T E M l  3 E D E F I N E S  M I T E M  P I C . 9 9 9 .  

01  I T E M - T O T A L S .  
0 2  P R O V - T O T A L  P I C  9 ( 1 0 ) 0  
0 2  U S E D - T O T A L  P I C  9 ( 1 0 1 o  



S J M M - T O T A L S -  
0 2  F I L L E 3  J C C U R S  240  

0 3  S P g O V - T O T  P I C  9 (  1 0 1 .  
03 S U S E D - T O T  P I C  9 ( 1 0 ) -  

I V S T - T O T A L S .  
0 2  I P k 3 V - T I T  P I C  9 ( 1 0 ) -  
02  I g S E D - T 3 1  P I C  Y ( 1 0 ) -  

G 2 A ; l D - T J T A L S .  
0 2  G P P O V - 1 3 1  P I C  
0 2  G U S E D - 1 3 1  P I C  
W3RAREC. 
0 2  R I N S T - C 3 O E  

88  R O T h E R - O K  V A L J E  

0 2  F I L L E K  
0 2  R R E L - T Y P E  
0 2  R R E L - T P  R E D E F I N E S  
0 2  R I T E M - C 3 D E  
0 2  F I L L E R  
0 2  R E X P o  

0 3  R P R I V I O E D  
0 3  R J S E D  

0 2  F I L L E ?  

P I C  X ( 0 3 1 -  
'042 '  T H R U  '046' 
' 052 '  T i R d  ' 060 '  
'099' 

P I C  X ( 0 3 ) o  
P I C  XX. 

R R E C - T Y P E  P I C  990 
P I C  X ( 0 3 1 -  
P I C  X ( O 9 ) o  

P I C  9 ( 0 7 1 0  
P I C  9 ( 0 7 1 0  
P I C  X ( 1 3 6 ) o  

P A R A - C A R D -  
0 2  P - N 3  P I C  X o  
0 2  P - S Y E A R  P I C  X ( O 7 1 .  
0 2  P - H E A 3 - V M  P I C  X ( 4 0 ) -  
0 2  F I L L E 3  P I C  X 1 3 2 ) .  

H E A D 1 0  
0 2  F I L L E R  P I C  X ( 0 3 1  V A L J E  S P A C E S .  
02 H l D A T E  P I C  X ( 0 8 J o  
0 2  F I L L E R  P I C  X ( 1 4 )  V A L U E  S P A C E S -  
0 2  F I L L E R  P I C  X ( S S 1  V A L U E  

' N A T I O N A L  C D U V C I L  F O R  S C 1 E V C E ' -  
0 2  F I L L E R  P I C  X ( 3 0 1  V A L U E  

' A Y 3  T E C H N O L O G Y ' *  
0 2  F I L L E ?  P I C  X ( 1 1 )  V A L U E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 0 5 1  V A L U E  ' P A G E :  '. 
0 2  H l P A G E  P I C  2 2 9 -  
0 2  F I L L E R  P I C  X I 0 4 1  V A L U E  S P A C E S .  

H E A D 2 0  
0 2  F I L L E q  P I C  X I 4 5 1  V A L U E  SPACES.  
0 2  F I L L E 3  P I C  X ( 4 5 1  V A L U E  

' R E S 3 U R C E  A L L O C A T I O N  I N  AGRIIULTURAL R E S E A C H  'a 

0 2  F I L L E ?  P I C  X ( 4 3 )  V A L U E  S P A C E S *  

H E A D 3 0  
0 2  F I L L E 3  P I C  X t 0 3 )  V A L U E  S P A C E S .  
0 2  F I L L E 3  P I C  X I 0 7 1  V A L U E  ' T A B L E  ' 0  

0 2  H 3 R E P 3 R T  P I C  X X X o  
0 2  F I L L E S  P I C  X ( 3 2 1  V A L U E  S P A C E S .  
0 2  F I L L E 3  P I C  X ( 5 2 1  V A L U t  

' U T I L I Z A T I 3 N  O F  F U Y D S  BY R t S E A R C H  I N S T I T U T I O V S  A S  A T  '- 
0 2  H 3 Y E A 3  P I C  X ( O 7 1  V A L U E  S P A C E S -  
0 2  F I L L E 3  P I C  X ( Z 9 1  V A L U E  SPACES.  

H E A D 4 -  
0 2  F I L L E 4  P I C  X ( 4 5 )  V A L U E  S P A C E S .  
0 2  F ~ L L E ~  P I C  X ( 6 0 1  V A L U E  A L L  ' - ' O  



0 2  F I L L E R  P I C  X ( 2 8 )  VALUE SPACES. 

HEAD50 
0 2  F I L L E R  P I C  X ( 4 5 I  VALUE SPACES. 
0 2  HSHEAD P I C  X ( 4 0 1 0  
0 2  F I L L E R  P I C  X ( 0 5 )  VALUE SPACES- 
0 2  F I L L E R  P I C  X ( 3 f l )  VALUE 

' Y O T E :  --- = INFORqATI3N N3T AVAILABLE' .  
0 2  F ILLER '  P I C  X ( O 5 I  VALUE SPACES- 

HEADSAo 
0 2  F I L L E R  P I C  X ( 4 5 )  VALUE SPACES. 
0 2  F I L L E R  P I C  X ( 4 0 )  VALUE ALL ' - ' r  

0 2  F I L L E R  P I C  X ( 4 8 I  VALUE SPACES. 

HEAD6- 
0 2  F I L L E X  P I C  X ( 2 5 )  VALUE SPACES.  
0 2  F I L L E R  P I C  X ( 2 5 )  VALUE 

' I N S T I T U T I O N  CODE & NAME :-'o 

0 2  F I L L E R  P I C  X ( O 2 )  VALUE SPACES. 
0 2  HbIYST-CODE P I C  X X X .  
0 2  F I L L E S  P I C  XX VALUE SPACES- 
0 2  H6INST-YM P I C  X ( 6 3 I m  
0 2  F I L L E R  P I C  X(  1 2 )  VALUE SPACES. 

HEAD70 
0 2  F I L L E 2  P I C  X ( 2 S )  VALUE SPACES- 
0 2  F I L L E R  P I C  X ( 2 7 I  VALUE 

'CODE I T E M  OF EXPENDITURE'- 
0 2  F I L L E R  P I C  X ( 2 4 )  VALUE SPACES- 
0 2  F I L L E S  P I C  X ( 0 8 )  VALUE 'PROVIDED'. 
0 2  F I L L E R  P I C  X ( O 7 )  VALUE SPACES. 
0 2  F I L L E 3  P I C  X( 1 5  I VALUE 'USED %USED/PRDV'- 
0 2  F I L L E R  P I C  X ( 2 6 )  VALUE SPACES- 

HEAD8m 
0 2  F I L L E R  P I C  X ( 2 5 I  VALUE SPACES. 
0 2  F I L L E R  P I C  X ( O 4 )  VALUE ALL '-'a 

0 2  F I L L E R  P I C  X ( 0 4 )  VALUE SPACES- 
0 2  F I L L E R  P I C  X ( 1 9 )  VALUE ALL '-'- 
0 2  F I L L E R  P I C  X ( 2 4 )  VALUE SPACES- 
0 2  F I L L E R  P I C  X ( 0 8 I  VALUE ALL '-'- 
0 2  F I L L E R  P I C  X ( O 7 I  VALUE SPACES. 
0 2  F I L L E R  P I C  X ( O 4 I  VALUE ALL '-'a 

0 2  F I L L E R  P I C  X ( O 2 I  VALUE SPACES. 
0 2  F I L L E R  P I C  X ( 1 O )  VALUE ALL '-'a 

0 2  F I L L E S  P I C  X ( 2 5 )  VALUE SPACES- 
L I N E 1 0  
0 2  F I L L E R  P I C  X ( 2 S ) a  
0 2  Ll-CODE P I C  X ( 0 3 I o  
0 2  F I L L E R  P I C  X ( 0 3 ) o  
0 2  L l I Y A M E  P I C  X ( 4 0 ) -  
0 2  F I L L E R  P I C  X ( 0 3 ) -  
0 2  L1-PR3VD P I C  Z ( 9 ) 9 -  
0 2  F I L L E R  %EDEFINES LL-PR3VD- 

0 3  F I L L E R  P I C  X ( 0 7 J -  
0 3  L1-PROVD-X P I C  X ( 0 3  J r  

0 2  F I L L E R  P I C  Xa 
0 2  L1-JSED P I C  Z ( 9 1 9 -  
0 2  F I L L E R  REDEFINES L l -USED-  

0 3  F I L L E R  P I C  X ( 0 7 I e  
0 3  L1-JSED-X P I C  X ( 3 3 ) -  

0 2  F I L L E R  P I C  X ( O 5 I o  
0 2  L l -PERCT P I C  229. 
0 2  L L - P E ~ C T - x  REDEFINES LI-PERCT PIC ~ ( 0 3 ) -  
0 2  F I L L E R  P I C  X ( 2 9 ) -  



01  I T E M - T A 3 L E -  
0 2  F I L L E R  P I C  X ( 4 3 1  VALUE 

'000 PERSOYAL EH3LLJMENTS a 

0 2  F I L L E R  P I C  X ( 4 3 )  V A L U ~  
' 0 5 C  H3USE ALLOWANCES a 

0 2  F I L L E a  P I C  X ( 4 3 )  VALUk  
' 1 0 0  TRAYSPORT O P E R A T I N G  EXPENSES ' - 

0 2  F I L L E R  P I C  X ( 4 3 )  V A L U t  
'110 T 2 A V E L L I N G  AN3 ACCO'4MDDATIOY EXPEYSES ' r  

OL F I L L E X  P I C  X ( 4 3 1  VALUE 
' 1 2 0  P d S T A L  AND TELECOY EXPEYSES a 

0 2  F I L L E R  P I C  X ( 4 3 1  VALUE 
' 1 4 0  E L E C T R I C I T Y  WATER AND C3NSERVANCY a 

0 2  F I L L E 2  P I C  X ( 4 3 )  VALUE 
' 1 5 0  DRUGS SERA V A C C I N E S  AND P E S T I L I D E S  a 

0 2  F I L L E P  P I C  X i 4 3 1  VALUE 
' 1 5 1  PURLHASE dF L I V E S T O L K  a 

0 2  F I L L E R  P I C  X 1 4 3 1  VALUE 
' 1 5 3  F A R q  I N P U T S  I 

0 2  F I L L E R  P I C  X ( 4 3 1  VALUE 
' 1 5 4  T R A I N I N G  AND SEMINARS a 

0 2  F I L L E R  P I C  X t 4 3 1  VALUE 
' 1 6 0  F 3 0 3  AND R A T I O N S  a 

0 2  F I L L E R  P I C  X ( 4 3 )  V A L U t  
* I 7 2  UNIFORMS AND C L O T t i I Y G  a 

0 2  F I L L E R  P I C  X ( 4 3 1  VALUE 
' 1 7 3  L I B Z A R Y  EXPENSES a 

0 2  F I L L E 2  P I C  X ( 4 3 1  VALUE 
' 1 7 4  S T A r I 3 N E R Y  AN9 P R I N T I N G  a 

0 2  F I L L E R  P I C  X ( 4 3 1  VALUE 
' 1 8 0  H I R I N G  RENTS AND RATES a 

0 2  F I L L E R  P I C  X ( 4 3 )  VALUE 
' 1 9 0  M I S L E L L A N E O J S  AND OTHER CHARGES a 

0 2  F I L L E 3  P I C  X ( 4 3 )  VALUE 
' 2 0 0  REPLACEMENT OF TRANSPORT a 

0 2  F I L L E R  P I C  X ( 4 3 )  VALUE 
' 2 1 0  A D D I T I O N A L  TRANSPORT a 

0 2  F I L L E Z  P I C  X ( 4 3 1  VALUE 
' 2 2 0  O F F I C E  EQUIPMENT 

0 2  F I L L E R  P I C  X ( 4 3 1  VALUE 
' 2 2 2  P L A Y T  AND E 3 U I P H E N T  a 

0 2  F I L L E R  P I C  X ( 4 3 1  V A L U t  
' 2 5 0  MAIYTENANCE OF S T A T I O % S  a 

0 2  F I L L E a  P I C  X i 4 3 1  VALUE 
' 3 0 2  N A T I O N A L  COOPERATIVE T R I A L S  ' o 

0 2  F I L L E R  P I C  X I 4 3 1  VALUE 
' 3 4 0  GRAYTS FOR LOMMODITY RESEARCH a 

01 F I L L E R  RELIEFINES I T E M - T A B L E *  
0 2  F I L L E 3  3CCURS 23. 

3 3 TITEM-CODE P I C  X ( 0 3 ) m  
0  3  F I L L E R  P I C  X. 
0 3  TITEM-NAME P I C  X(  3 9 1  

h .- 
01 PERCTLE-  

0 2  PERLTSE-X  P I C  XXA-  
0 2  P E R C T t E - 9  R E D E F I M E S  PERCTSE-X P I C  999- 

PROCEDURE D I V  I SIO,V- 
P-STAZTm 

OPEY I N P U T  D A T A F I L E  
I N S T - F I  L'E 

O U T P U ~  P R I N T - F L -  
MJVE Z E R 3 S  TO I T E M - T 3 T A L S  

SUHM-TOTALS 
I N S T - T O T A L S  
GRINS-TOTALS 



MJVE SPACES TO I N S T - T A B L E  
L I N E l e  

MDVE CUitRENT-DATE 1 3  H I D A T E -  
M3VE 1 TO C T R 2 e  

P-ACCEPT-PARA-CARD- 
ACCEPT PAaA-CARD FROM CZEADER-  
I F  P-NO < ' 1' OR 

P - N 3  * ' 5 '  0 R  
P-HEA3-YM = SPACES 
D I S P L A Y  'PARAMETER ERR1 
D I S P L A Y  PARA-CARD STOP RUN-  

MDVE P-HEAD-NM TO HSHEAD- 
MOVE P-SYEAR TO H 3 Y E A R e  
I F  P-ND = 1 M3VE ' 3 5 A '  TO 43REPORT-  
I F  P - N 3  = * 2 '  MDVE ' 3 5 8 '  TO d 3 R E P O R T -  
I F  P-ND = * 3 '  MOVE ' 0 5 C '  1 3  H 3 R E P O R T e  
I F  P-ND = 4  MOVE 'D5D '  13 H3REPORT-  
I F  P - h 3  = 5  M3VE ' 3 5 E '  TO r i 3REPORT-  

P - R E A 3 - 1 -  
READ I Y S T - F I L E  AT  END G 3  1 3  P - C L O S E - 1 -  
I F  CTRZ > 1 5 0  G 3  1 3  P - T A B L E - F U L L -  
MOVE I N S T - L O D E  TO T INST-CODE ( C T R 2 I  
M3VE I N S T - q A M E  1 3  T I N S T - N M  ( C T R 2  
MSVE C T R 2  13 TM3DE I I N S  T-CODE I 
ADD 1 TO C T R 2 -  
GO 13  P-READ-1 

* v 

P - T A B L E - F U L L -  
01 SPLAY ' I N S T I T U T I O N  T A B L E  F U L L ' .  
D I S P L A Y  'RUN ABANPONED'e 
STOP R J N -  

P - C L O S E - 1 -  
CLOSE I N S T - F  I L E -  
MOVE ' 9 9 9 '  TO T I N S T - C O D E  ( CTR2  )e 
M J V E  ' 5  J M  M A  R Y  T O T  A  L  5' TO T I N S T - N S  I C T R 2 ) -  
MDVE C T  P 2  1 3  TMODE ( 9 9 9 ) -  

3 

P-READ-21 
READ D A T A F I L E  I N T O  dORKREC AT E N D  GO TO P-CL3SE-21  
I F  RREC-TYPE NOT = '04' GO 1 3  P-READ-21 
I F  P-NO = ' 2 '  GO TO P-SELECT-3THER-  
I F  RDTdE i t -3K  GO TO P-READ-2-  

P - R 1 -  
I F  SW1 = 1 GO TO P-C3MPAREe 
MDVE 1 1 3  S W l e  

P -STORE-R3-  
H 3 V E  R I  YST-CODE TO I D - C  3DE-S- 

P-STORE-R4-  
MDV E  R I  TEM-CODE TO W I T E M -  

P-COMPARE- 
I F  R I N S T - C 3 D E  NJT = I D - C 3 D E - S  GO TO P - I N S T - C H G E e  
I F  R I T E M - C O D E  NOT = H I T E M  GO TO P - I T E M - L H G E -  
E X A Y I N E  PEXP R E P L A C I N G  A L L  SPACES BY ZEROS- 
A  3 0  R P 3 O V I D E D  TO PRDV-TOTAL-  
A  DO RUSE D  T O  U S E D - T O T A L -  
G 3  T O  P-READ-21 

P-SELECT-DTHER- 
I F  ROTHER-3K GO TO P - R l e  
G3 TO P-READ-21 

P - I T E  Y-CHGEe 
0 

PERFORM P - P R I N T  THRU P - P R I N T - E X I T -  
PERFORM P-SUMM THRU P-SUMM-EXIT -  
ADD PROV-TOTAL T O  I P R O V - T O T -  
A  DO USED-TOTAL TO I U S E D - T O T -  
M DVE Z E R 3 S  TO I T E M - T O T A L S -  



* -.- 
P - I T E M - 1 .  

G 3  TO P-STORE-R4. * 
P -  I V S T - C H t E o  

c. 

PERFORM P - I  TEM-CHGE- 
M J V E  ' T O T A L '  TO L L I Y A Y E .  
IF I P ~ O V - T O T  = o 

MOVE A L L  '-' TO LL -PROVD-X  
E L S E  

M J V E  I PROV-TOT TO L  1 - P R 3 V D o  
I F  I U S E D - T O T  = 0 

MOVE , A L L  # - '  TO L L - U S E D - X  
E L S E  

M J V E  I U S E D - T O T  TO L  1 - J S E D o  
I F  IPROV-TOT = 0 MOVE 0 TO P E R C T G E - 9  E L S E  
C3MPUTE P E 3 C T G E - 9  ROJNDED = 

( I  J S E D - T O T  + 1 0 0 1  / IPKOV-TOT.  
I F  P E R C T S E - 9  = 0 

MOVE A L L  # - '  TO L l - P E R C T - X  
E L S E  

M 3 V E  P E 3 C T G E - 9  TO L l - P E a C T o  
W R I T E  L P - R E C  F R J M  L I N E 1  A F T E 3  2 .  
MOVE 0 TO L C l .  
M J V E  SPACES T 3  L I N E 1 0  
M 3 V E  Z E R 3 S  TO I N S T - T O T A L S 0  

.a. .- 
P - I Y S T - l o  . 

G 3  1 3  P-STORE-R3. 
P - P R I Y T o  

PERFORM P- r iEAD T H a U  P - H E A D - E X I T -  
H I V E  (JI TEM TO L L - C O D E o  
PERFORM P - I T E M - D E S  THRU P - I T E A - E X I T .  
I F  PROV-TOTAL = 0 

MOVE A L L  '-' TO L l - P R O V D - X  
E L S E  

M 3 V E  P R 3 V - T O T A L  T O  L L - P R O V D o  
I F  USED-TOTAL  = 0 

MDVE A L L  '-' TO L l - U S E D - X  
E L S E  

M J V E  U S E D - T O T A L  TO L l - U S E D .  
I F  P R O V - T 3 T 4 L  = 0 

HOVE 0 TO PERCTGE-9  G J  1 3  P-CTGE 
E L S E  
COMPUTE P E R C T G E - 9  ROUNDED = 

( U S E D - T O T A L  1 0 3 )  / PROV-TOTAL. 
P-C TGE. 

I F  P E R C T G E - 9  = 0 
MOVE A L L  '-' TO L l - P E R C T - X  
E L S E  

M 3 V E  P E R C T J E - 9  TO L L - P E R C T o  
W R I T E  LP-REC FROM L I N E 1  A F T t R  20 
S J B T R A C T  2 FRDM L C T o  
MOVE S P A L E S  TO L I N E 1 0  

P - P R I V T - E X I T .  
E X 1  To 

P - I T E Y - 3 E S .  
M 3 V E  1 TO C T R l o  
M3VE SPACES TU L l I N A M E .  

P - I T E Y - S o  
I F  C T a 1  > 2 3  M3VE 0 TO CTRL  G J  TO P - I T t M - E X I T .  
I F  T I T E M - C 3 D E  ( C T R L I  = d I T E q  

MDVE T  I T E M - N A M E  ( C T d L l  T 3  L L I l Y A M E  
G3 TO P - I T E Y - E X I T .  

A 3 D  I TO C T R l .  



G J  13 P - I T E M - S -  
P - I T E Y - E X I T -  

E X I T *  
P - S  J i + ' A *  

1 ) -  ' J:;l = 
A .  D P \ O J - T O !  A L  TO S P H J V - T J T  ( 2 4 1  
ADD 3 S E J - T O T A L  TO S J S E D - T J T  ( 2 4 )  
G 3  TO P - S J M q - E X I T ,  

A I D  P K J b - T  J T A L  TO S P ~ O V - T O T  ( C T R ~ J -  
A  I D  J S E D - T O T A L  T 3  S U S E D - T O T  ( C T R 1  J 

P - S J M ' 4 - E X I T -  
E X I T -  

P - H E A 3 -  
I F  L C T  > 0 2 0  TO P - H E A D - E X I T -  
A 3 D  1 TO P A G E C T o  
M J V E  P A J E C T  T O  H l P A G E -  
k 3 I T E  L P - R E C  FROM H E A D 1  A F T E 4  h E k P A G E -  
W K I T E  L P - K E C  FROM H E A D 2  9 F T E R  1- 
W 3 I T E  L P - R E C  F & O M  H E A D 3  A F T E R  20 
W 3 I T E  L P - R E C  FROM H E A D 4  A F T E R  10 
W 3 I T E  L P - R E C  F R O Y  H E A D S  A F T E R  1- 
W R I T E  L P - R E C  F a O M  H E A U S A  A F T E X  1- 
M J V E  I D - ' 4 0 - S  TO d 6 I N S T - C d O E -  
I F  TMiJDE ( 1 3 - Y O - S J  = S P A C E S  
MOVE S P A C E S  1 3  H 6 I N S T - N M  GO T D  P-HD-  
M J V E  T Y O D E  ( I D - N O - S J  T O  C T R Z -  
M 3 V E  T I V S T - Y M  I L T R 2  J T O  H S I Y S T - Y M .  

P - H D -  
W R I T E  L P - R E L  FROM H E A D 6  A F T E R  2 -  
W R I T E  L P - R E C  FRDM H E A D 7  A F T E R  21 
W 3 I T E  L P - R E 2  FROM I E A D B  A F T E R  1- 
M 3 V E  5 4  T O  L C T o  

P - H E A D - E X I T -  
E X I T -  

4. 

P - C L O S E - 2 -  
P E R F O R M  P - I  N S T - C H G E -  
G I  1 9  P - E Y D -  ..- 

Y SUMWARY RO J T I N E  +<:*3$ 

M J V E  0 TO LCT,  
M 3 V E  999 1 3  I D - Y O - S o  
P E R F O R M  P - + € A D  T H R U  P - H E A D - E X  I T -  
MOVE 1 TO C T R l e  
M 3 V E  S P A L E S  1 3  L I N E l e  

P - C L - 1 -  
I F  C T R l  > 24 G O  T O  P - G R A N D - T l l T A L o  
H I V E  S P R J V - T O T  ( C T R l J  T O  P R 3 V - T J T A L -  
M I V E  S U S E D - T O T  ( C T R L  J TO U S E 3 - T O T A L .  
I F  I T E M - T O T A L S  = Z E R O S  50 T O  P-ADD-1. 
M 3 V E  T I T E M - C a D E  ( C T R l I  T O  L l - C O D E -  
M 3 V E  T I T E M - N A M E  ( C T R l J  TO L l I V A M E e  
M a V E  P d O V -  T O T A L  TO L 1 - P R O V 3 -  
M 3 V E  U S E ) - T O T A L  TO L 1 - J S E D .  
C J M P U T E  P E X C T G E - 9  R 3 U Y D E D  = 

( U S E D - T O T A L  * 1 0 0 )  / P R O V - T O T A L -  
M J V E  P E R L T S E - 9  TO L l - P E R C T ,  
W R I T E  L P - 3 E C  F R O Y  L I V E 1  A F T E R  2 -  
M 3 V E  S P A L E S  TO L I N E 1 -  
A D D  P R J V - T 3 T A L  T O  G P R 3 V - T a l e  
A D D  J S E D - T D T A L  T O  G U S E D - 1 3 1 ,  

P - A D D - 1 0  
ADD 1 T J  C T R L -  
G J  T O  P - L L - 1 ,  

P - G R A Y D - T O T A L .  
M J V E  ' G 3 A V D  T O T A L  ' TO L L I N A M E -  
M 3 V E  ;PXOV-TOT 1 3  L L - P K O V D -  



MOVE GUSED-TOT TO L1 -USED-  
COMPUTE PERCTGE-9 ROUNDED = 

(GJSED-TDT  * 100) / GPROV-TOT- 
MOVE PERCTGE-9 TO L1 -PERCT-  
W R I T E  LP-REC FR3M L I N E 1  AFTER 20 

P-EVD- 
CLOSE D A T A F I L E  

P R I Y T - F L -  
STOP RUN- 

/= 
/ /  L B L T Y P  TAPE 
// EXEC LYKEDT 
/ b  
+ f f  E 3 J  



( v i i i )  PROGRAM RAARP06 

( a )  Program Desc r ip t i on  

3.61 This  program produces  t a b l e  06 which shows t h e  c u r r e n t  l e v e l  of support  

t o  r e s e a r c h  p r o j e c t s  i n  each i n s t i t u t i o n .  The r eco rd  t ypes  s e l e c t e d  

from t h e  main d a t a  f i l e  - RAARDATA-ST11 a r e  09,  10 ,  11, and 12.  A l l  

o t h e r  r e c o r d s  a r e  skipped.  

3.62 Inpu t  : (1) Sor ted  main d a t a  f i l e  on magnet ic  t a p e  l a b e l l e d  

RAARDATA-ST11 ( s e e  2.21 through 2.34) 

(2) P r o j e c t  d i c t i o n a r y  f i l e  a l s o  on magnet ic  t a p e  and sor -  

t ed  by p r o j e c t  number l a b e l l e d  RAARPROJ-ST02 ( s e e  2.38) 

(3) I n s t i t u t i o n  d i c t i o n a r y  f i l e  on d i s k e t t e  and loaded 

i n t o  t h e  program a s  a  c a rd  f i l e  l a b e l l e d  RAARINST 

( s e e  2.39) 

(4) Parameter c a rd  - l a t e s t  yea r  of survey  

Record t ypes  s e l e c t e d :  09,  10 ,  11, & 12. 

Output:  P r i n tou t : -  TABLE 06 e n t i t l e d  'Cur ren t  l e v e l  of suppo r t  t o  

Research P r o j e c t s '  ( s e e  Appendices 11, 111) 

(b) Program Procedure  

3.63 The program f i r s t  r e a d s  RAARINST and l o a d s  t h e  i n s t i t u t i o n  t a b l e  i n  

working s t o r a g e  a r e a .  Then t h e  program proceeds  t o  r e ad  P r o j e c t  

d c t i o n a r y  f i l e  - RAARPROJ-ST@2 and t h e  main d a t a  f i l e  RAARDATA-ST11 

s o r t e d  by p r o j e c t  number. 

The r equ i r ed  r eco rd  t ypes  09,  10 ,  11, & 12 a r e  e x t r a c t e d  from RAARDATA- 

ST11. 



The program counts  t h e  number of r e sea rch  o f f i c e r s  from record type 09 

and i t  a l s o  p icks  information on t o t a l  percentage time. From record 

type 10,  t h e  program picks  t h e  number of t echn ica l  support s t a f f ;  

, ,  and the  annual r ecu r ren t  p r o j e c t  cos t  from Record type 11. Record 

type 12 supp l i e s  t h e  information i n  respec t  of t h e  year t he  p r o j e c t  

s t a r t e d  gnd t h e  year t he  p r o j e c t  was completed. I f  t h e  year  of comple- 

tion i s  shown a s  space o r  zero t h e  program assumes t h a t  t h e  p r o j e c t  i s  

'on-going'. 

To ta l s  a r e  accumulated f o r  each p r o j e c t  using two c o n t r o l s  - I n s t i t u t i o n  

code and p ro j ec t  number. 

When the  p r o j e c t  changes the  program p r i n t s  t o t a l s  f o r  t h a t  p r o j e c t .  

I n s t i t u h n  name and code a r e  p r in t ed  i n  t h e  heading using t h e  i n s t i t u t i o n  

t a b l e  c rea ted  a t  t he  beginning of t h e  program. The heading r o u t i n e  i s  

performed a t  t he  beginning of each page. The fol lowing pages g ive  

d e t a i l s  of program f lowchart  and l i s t i n g  f o r  t h i s  program. 



(c) PROGRAM FLOW CHART - R A A R P ~  6 

FILES G 
YES DISPLAY 

ERROR IJ STOP 

YES 

\1/ 

TABLE 

READ 
INSTITUTION 

FILE r 

LOAD 
INSTITUTION 
TABLE 

NO 



RECORD TYPES 
09,10,11,12 

STORE 
INSTITUTION 

PERFORM CODE 
PROJECT 

2 2 

I NUMBER 



COMPUTE 
PROJECT 

I TOTALS I 
WRITE 
HEAD ING S 

w 

MOVE 1 
MOVE 40 
TO LCT 

PRINT 
PROJECT 
TOTALS 

L/ 

SUBTRACT 
1 FROM 
LCT 

I 



(d PROGRAM LISTING - RAARPd6 

= f f  3 3 8  J Y M = R A A R P ~ ~ ~ c L A S S = A , U S E R = ~ J P S O ~ O O O  
// J O B  R A A R P 0 6  
/ /  L I B D E F  CL,TD=USRCLZ 
/ /  O P T I O Y  C A T A L  

Pt4LSE RAARP06 .a  
/ /  EXEC F C 3 B 3 L , S I Z E = 5 4 <  

C B L  N ~ S E Q I C L I S T ~ S X R E F T F L O ~ = ~ O ~ S T A ~ E  
I J E N T I F I C A T I O N  D I V I S I O N .  
P R O S R A M - I D -  RAARP06 .  
A d T 4 0 3 .  CKCI A d K r  AMK, NKM. 
E Y V I R O N M E N T  D I V I S I O N -  
C 3 N F I G U R A T I 3 N  S E C T I O N .  
S3USCE-COMPUTER-  I BM-370.  
OBJEC T-COMPLJTER- I E M - 3 7 0 -  
S P E C 1  AL-NAMES. C 0 1  I S  HEWPAGE 

S Y S I P T  I S  CREADER-  
I NPLJT-OUTPUT SECT I O N -  
F I LE-CONTROL-  

S E L E C T  D A T A F I L E  A S S I G N  TO S Y S 0 0 1 - d T - 3 4 2 0 - S -  
S E L E C T  P R i l J - F I L E  A S S I G N  TO S Y S 0 0 2 - U T - 3 4 2 0 - S o  
S E L E C T  I N S T - F I L E  A S S I G N  TO SYSOZS-UR-2501-S.  
S E L E C T  P R L N T - F L  A S S I b N  TO S Y S 0 2 7 - J R - 1 4 0 3 - S o  

D A T A  D I V I S I 3 N -  
F I L E  S E C T I O N -  
F D  D A T A F I L E  R E C O R D I N G  MODE I S  F 

B L O C K  G U N T A I Y S  7000 CHARACTERS 
L A B E L  RECORDS ARE STANDARD 
D A T A  RECO3D I S  INREC.  

* 
5. V A L U E  3F I 3  I S  'RAARDATA' .  
01  I N R E C -  

0 2  F I L L E R  P I C  X ( 1 4 0 ) -  
F D  I V S T - F I L E  R E C O R D I N G  MODE I S  F 

L A B E L  R E t O S D S  ARE O M I T T E D  
D A T A  RECOaDS I S  I N S T - R E C -  

3 V A L U E  iJF I D  I S  ' 3 A A R I N S T ' .  
01 I Y S T - R E C -  

0 2  I N S T - C D D E  P I C  9 1 0 3 ) .  
02  F I L L E R  P I C  XI 
0 2  I N S T - N A M E  P I C  X ( 6 3 ) -  
0 2  F I L L E R  P I C  X ( 1 3 ) -  

3 

F D  P a O J - F I L E  R E C O R D I N G  MODE I S  F 
B L O C K  C O N T A I N S  8 0 0 0  CHARACTERS 
L A B E L  R E C 3 R 3 S  ARE S T A Y D A R D  
D A T A  RECORD I S  P R O J - R E C -  

3 V A L U E  OF I D  I S  ' P R 3 J E C T - F I L E ' ,  
01 PROJ-REC-  

0 2  PROJ-CODE P I C  X ( 1 5 J -  
02  F I L L E R  P I C  XI 
0 2  PROJ-VAYE P I C  X ( 6 4 ) .  

... -a- 

F D  P 1 I V T - F L  R E C O R D I N G  MODE I S  F 
L A B E L  RECORDS ARE J M I T T E D  
D A T A  RECOaDS I S  LP -REC-  

01 LP-REC-  
0 2  F I L L E R  P I C  X 1 1 3 3 ) -  

WORK1 YG-STORAGE S E C T 1  ON- 
7 7  S r l l  P I C  9 VALUE 0 -  
7 7  L C T  P I :  999' V A L U E  0 -  
7 7  PAGECT P I C  999 V A L U E  0 -  
7 7  C T R l  P I C  999 V A L U E  0- 
77 C T R Z  P I C  999 V A L U E  0- 
01 PARA-CARD. 

0 2  P -SYEAR P I C  X ( 0 7 ) .  
0 2  F I L L E R  P I C  X ( 7 3 ) -  



0 1  I VST-CODE-Sa 
0 2  ID-CLIDE-S P I C  X ( 0 3 1 a  
0 2  ID -ND-S  2 E D E F I N E S  ID-CODE-S P I C  9 9 9 -  

01 I Y S T - T A B L E -  
0 2  TINST-CODE P I C  X ( 0 3 1  OCCURS 1 5 0 .  
0 2  TINST-NM P I C  X ( 6 3 1  OCCURS 1 5 0 .  
0 2  TMDDE P I C  X ( 0 3 1  OCCURS 9 3 9 -  

01 F I L L E R *  
0 2  WPR3J-N3 P I C  X ( 1 5 1 a  
0 2  WPRDJ-NAME P I C  X ( 6 0 1 .  
0 2  RPROJ-N3 P I C  X (  151. 

0 1  W3RKRECa 
0 2  WDRKREC-09- 

0 3  R I N S T - C O D E  P I C  X ( 0 3 1 a  
0 3  F I L L E R  P I C  X ( O 3 I a  
0 3  RKEC-TYPE P I C  X ( O Z 1 a  
0 3  F I L L E R  P I C  X ( 3 Z l a  
0 3  P E R C T - 1  P I C  X ( O 3 I a  
0 3  P E R C T - 1 2  R E D E F I N E S  PERCT-1  P I C  9 ( 0 3 1 a  
0 3  F I L L E R  P I C  X ( 5 7 ) a  
0 3  PRO;-NO P I C  X i 1 5 1 a  
0 3  PROJ-I40 P I C  X ( 1 5 1 a  
0 3  BATCH-NO P I C  X ( O 3 I a  
0 3  F I L L E R  P I C  X i O 7 l a  

s. 

0 2  WDRKREC-10 R E D E F I N E S  WORKREC-09- 
0 3  F I L L E A  P I C  X ( 0 8 1 a  
0 3  S T A F F - X - 1  P I C  XXa 
0 3  S T A F F - 9  R E D E F I N E S  S T A F F - X - 1  P I C  9 9 -  
0 3  F I L L E R  P I C  X ( O 8 I a  
0 3  S T A F F - X - 2  P I C  XXa 
0 3  S T A F F - 9 - 2  R E D E F I N E S  S T A F F - X - 2  P I C  9 9 -  
0 3  F I L L E R  P I C  X ( 0 8 1 a  
0 3  S T A F F - X - 3  P I C  XXa 
0 3  S T A F F - 9 - 3  R E D E F I N E S  S T A F F - X - 3  P I C  9 9 -  
0 3  F I L L E R  P I C  X i O B I a  
0 3  S T A F F - X - 4  P I C  XXa 
0 3  S T A F F - 9 - 4  R E D E F I N E S  S T A F F - X - 4  P I C  9 9 -  
0 3  F I L L E R  P I :  X ( 1 0 3 ) a  

3 

0 2  WORKREC-11 R E D E F I N E S  UORKREC-LO- 
0 3  F I L L E R  P I C  X ( 0 B I a  
0 3  R E C J R R E N T - l a  

0 4  PERS-1  P I C  9 ( 0 7 1 a  
0 4  PERS-2  P I C  9 ( 0 7 1 a  
0 4  OPER-1 P I C  9 ( 0 7 ) a  
0 4  OPER-2 P I C  9 ( 0 7 1 -  

0 3  F I L L E R  P I C  X ( 1 3 4 J a  
3 

0 2  WORKREC-12 R E D E F I N E S  WORKitEC-11- 
0 3  F I L L E R  P I C  X ( 1 9 1 a  
0 3  C A P I T A L - C O S T -  

0 4  C A P I T A L - 1  P I C  9 ( 0 5 1 a  
0 4  F I L L E R  P I C  X ( 1 1 l a  
0 4  C A P I T A L - 2  P I C  9 ( 0 6 1 -  
0 4  F I L L E R  P I C  X ( 1 1 1 -  
0% C A P I T A L - 3  P I C  9 ( 0 6 1 -  
0 4  F I L L E R  P I C  X ( 1 1 1 -  
0 4  C A P I T A L - 4  P I C  9 4 0 6 ) -  
0 4  F I L L E R  P I C  X ( 1 1 l a  
0 4  C A P I T A L - 5  P I C  9 ( 0 6 1 -  

0 3  F I L L E R  P I C  Xa 
0 3  R D A T E - 1  P I C  XXa 
0 3  R D A T E - 2  P I C  XXa 
0 3  F  IL.LER P I C  X ( 4 2 ) a  



T3TALS-Am 
0 2  RO-TOTAL P I C  9 ( 0 4 J m  
0 2  AV-TOTAL P I C  9 ( 0 4 J m  
0 2  TECH-TOTAL P I C  9 ( 0 4 ) -  
0 2  COST-TOTAL P I C  9 ( 1 0 ) -  

DATE-ST3REm 
0 2  START-DATE P I C  XX- 
0 2  END-DATE P I C  XX- 

HEAD1 
0 2  F I L L E R  P I C  X ( 0 3 )  VALUE SPACES- 
0 2  H lOATE P I C  X ( 0 0 1 -  
0 2  F I L L E R  P I C  X (  1 4 1  VALUE SPACES- 
0 2  F I L L E R  P I C  X ( 5 5 1  VALUE 

@ N A T I O N A L  C O U Y C I L  F C J R  S C I E Y C E @ .  
0 2  F I L L E R  P I C  X ( 3 0 1  VALUE 

@ A Y D  T E C H N O L O G Y @ .  
0 2  F I L L E R  P I C  X ( 1 1 )  VALJE SPACES- 
0 2  F I L L E R  P I C  X ( O 5 l  VALUE @PAG::@m 
0 2  H lPAGE P I C  2 2 9 -  
0 2  F I L L E R  P I C  X I 0 4 1  VALUE SPACES- 

HEADZ- 
0 2  F I L L E 3  P I C  X ( 4 5 )  VALUE SPACES- 
0 2  F I L L E 3  P I C  X ( 4 6 )  VALUE 

@RES3URCES ALLOCATION I N  AGRICULTURAL RESEARCHm- 
0 2  F I L L E X  P I C  X i 4 2 1  VALUE SPACES- 

HEAD3- 
0 2  F I L L E R  P I C  X ( 0 3 )  VALUE SPACES- 
0 2  F I L L E R  P I C  X ( 0 7 )  VALUE @TABLE @ -  

0 2  H3REPORT P I C  XX VALUE @ 0 6 @  
0 2  F I L L E R  P I C  X ( 3 3 )  VALUE SPACES- 
0 2  F I L L E R  P I C  X ( 5 2 )  VALUE 

@CURREVT LEVEL OF SUPPORT TO RESEAilCt i  PROJECTS 
0 2  H3YEAR P I C  X ( 0 7 )  VALUE SPACES- 
0 2  F I L L E P  P I C  X ( 2 9 )  VALUE SPACES- 

HEAD4- 
0 2  F I L L E 3  P I C  X ( 4 5 )  VALUE SPACES- 
0 2  F I L L E 3  P I C  X ( 4 5 )  VALUE ALL @ - @ -  

0 2  F I L L E R  P I C  X ( 4 3 )  VALUE SPACES- 

HEADb- 
0 2  F I L L E 3  P I C  X ( 2 5 l  VALUE SPACES- 
0 2  F I L L E R  P I C  X ( 2 6 l  VALUE 

@ I N S T I T U T I O N  CODE 6 NAME :-'- 
0 2  F I L L E R  P I C  X ( O 2 )  VALUE SPACES- 
0 2  H6IVST-LODE P I C  XXXm 
0 2  F I L L E R  P I C  XX VALUE SPACES- 
0 2  H ~ I Y S ~ - Y M  P I C  X ( 6 3 ) -  
0 2  F I L L E R  P I C  X ( 1 2 )  VALUE SPACES- 

HEAD6A- 
0 2  F I L L E R  P I C  X ( 8 3 J  
0 2  F I L L E R  P I C  X ( 0 4 )  
0 2  F I L L E 3  P I C  X ( 0 3 1  
0 2  F I L L E R  P I C  X(04.) 
0 2  F I L L E R  P I C  X ( 0 3 1  
0 2  F I L L E R  P I C  X ( 0 5 )  
0 2  F I L L E R  P I C  X ( 0 Z )  
0 2  F I L L E R  P I C  X ( 0 4 )  
0 2  F I L L E R  P I C  X ( 0 2 )  
0 2  F I L L E R  P I C  X ( 0 5 )  

VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 

SPACES- 
'DATE' - 
SPAtESm 
@DATE' -  
SPACES- 
@NO J F @ m  
SPACES- 
' AVEm' 
SPACES- 
@ N 3  3 F m -  



0 2  F I L L E R  P I C  X ( O 2 1  VALUE SPACES* 
0 2  F I L L E R  P I C  X (  1 2 1  VALUE 'PROJECT COST' *  
0 2  F I L L E ?  P I C  X I 0 4 1  VALUE SPACES* 

.- 

0 1  HEA37a 
0 2  F I L L E ?  P I C  X I 0 3 1  VALUE SPACES* 
0 2  F I L L E R  P I C  X ( l 4 1  VALUE 'PROJECT NUM3ER'a 
0 2  F I L L E S  P I C  X I 0 4 1  VALUE SPACES. 
0 2  F I L L E ?  P I C  X ( 3 5 1  VALUE 

' P R O J E C T  T  I T  L  E'm 
0 2  F I L L E R  P I C  X I 2 6 1  VALUE SPACES* 
0 2  F I L L E R  P I C  X ( 0 5 1  VALUE ' S T A ? T 9 a  
0 2  F I L L E R  P I C  X X  VALUE SPACES* 
0 2  F I L L E K  P I C  X ( 0 5 1  VALUE ' E V D t D ' a  
0 2  F I L L E R  P I C  XX VALUE SPACES* 
0 2  F I L L E 2  P I C  X I 0 4 1  VALUE ' R a O a ' m  
0 2  F I L L E R  P I C  X ( 0 3 1  VALUE SPACES. 
0 2  F I L L E ?  P I C  X I 0 5 1  VALUE '%T IME ' .  
0 2  F I L L E ?  P I C  X VALUE SPACES. 
0 2  F I L L E S  P I C  X I 0 4 1  VALUE 'TECd'm 
0 2  F I L L E R  P I C  X ( 0 3 1  VALUE SPACES* 
0 2  F I L L E R  P I C  X I 1 2 1  VALUE 'KENYA P3UVDS'a 
0 2  F I L L E R  P I C  X ( O 4 1  VALUE SPACES* 

0 1  HEADB* 
0 2  F I L L E ?  P I C  X ( 0 3 1  VALUE SPACES* 
0 2  FILLEP PIC ~ ( 1 % )  V A L U ~  ~ L L  '-'. 
0 2  F I L L E 3  P I C  X ( O 4 1  VALUE SPACES* 
0 2  F I L L E ?  P I C  X ( 3 6 1  VALUE ALL '-'a 

0 2  F I L L E S  P I C  X ( 2 6 )  V A L U t  SPACES* 
0 2  F I L L E R  P I C  X ( 0 5 )  VALUE ALL '-'a 

0 2  F I L L E S  P I C  XX VALUE SPACES. 
0 2  F I L L E *  P I C  X ( O 5 )  VALUE ALL ' - ' m  

0 2  F I L L E R  P I C  X X  VALUE SPACES* 
0 2  F I L L E 3  P I C  X ( O 4 )  VALUE ALL  '-@a 

0 2  F I L L E ?  P I C  X ( 0 3 )  VALUE SPACES* 
0 2  F I L L E R  P I C  X ( O 5 )  VALUE ALL  '-'a 

0 2  F I L L E R  P I C  X VALUE SPACES* 
0 2  F I L L E 2  P I C  X I 0 4 )  VALUE ALL '-'a 

0 2  F I L L E S  P I C  X ( 0 3 )  VALUE SPACES. 
0 2  F I L L E ?  P I C  X I 0 3 1  VALUE ALL '-'a 

0 2  F I L L E ?  P I C  X ( 0 7 )  VALUE SPACES* 
4, .- 

0 1  HEAD9m 
0 2  F I L L t R  P I C  X ( Z 5 J  VALJE SPACES* 
0 2  F I L L E R  P I C  X ( 0 5 )  VALUE 'VOTE: ' *  
0 2  F I L L E R  P I C  X I 0 4 1  VALJE SPALES* 
0 2  F I L L E R  P I C  X I  3 1  I VALLIE 

e - - -  = INFORMATION VOT A V A I L A a L E ' a  

0 2  F I L L E R  P I C  X I 6 8 1  VALUE SPACES. 
*- 

0 1  L I N E l *  
0 2  F I L L E R  P I C  X ( O 3 1 a  
0 2  L l P S O J - Y O  P I C  X I 1 5 1 m  
0 2  F I L L E R  P I C  X ( O 3 1 a  
0 2  L l T I T L E  P I C  X I 6 0 1 a  
0 2  F I L L E R  P I C  X ( O 2 1 a  
0 2  STA3T-DTm 
0 3  L l D A T E l  P I C  X ( 0 2 1 a  
0 3  L l D A T E l Z  P I C  X ( O Z 1 a  
0 2  F I L L E R  P I C  X ( 0 3 I a  
0 2  END-DT* 
0 3  L l D A T E 2  P I C  X ( 0 2 ) m  
0 3  L l D 4 T E 2 2  P I C  X ( 0 2 ) m  
0 2  F I L L E R  P I C  X I 0 3 1 a  
0 2  L l R 3  P I C  2 Z 2 9 a  
0 7  1 I R l - X  RFnFFTNFt  1 I R n  P I T  X f C ) ( * I -  



0 2  F I L L E R  P I C  X 1 0 3 ) w  
0 2  L l A V E  P I C  z 2 9 w  
0 2  L l A V E - X  R E O E F I V E S  L l A V E  P I C  X ( 0 3 ) -  
0 2  F I L L E R  P I C  X ( 0 3 ) w  
0 2  L L T E C - 1  P I C  Z Z Z 9 w  
0 2  F I L L E X  P I C  X ( 0 2 ) -  
0 2  L ~ C ~ S T  P I C  Z ( 0 9 ) 9 -  
0 2  L L A Y T  R E D E F I N E S  L L c o s r -  

0 3  F I L L E R  P I C  X 1 0 7 ) -  
0 3  L l - C 3 S T  P I C  X ( 0 3 ) w  

0 2  F I L L E R  P I C  X l 0 7 ) -  
*. 5- 

P I O L E O U R E  D I V I S I O N -  
P - S T A 4 T w  

O P E \  I N P U T  I A T A F I L E  
P R O J - F I L E  

I N S T - F I L E  
O J T P U T  P R I N T - F L w  

M 3 V E  2 E R 3 S  T O  T O T A L S - A -  
M 3 V E  1 TO C T 2 2 w  
M 3 V E  C J R S E Y T - D A T E  T O  H L D A T E w  
A C C E P T  P A R A - C A R D  F R 3 M  C R E A D E R -  
I F  P - S Y E A R  = S P A C E S  

J I S P L A Y  ' P A R A  E R R O R  - K U Y  A B A N 3 0 V E D W  
S T 3 P  R U N -  

M 3 V E  P - S Y E A R  T O  H 3 Y E A R w  
P - R E A 3 - 1 -  

REAL) I V S T - F I L E  A T  E N D  GLI T 3  P - C L O S E - 1 -  
I F  C T R Z  > 150 G 3  1 3  P - T A B L E - F U L L -  
M 3 V k  I V S T - C O D E  T O  T I V S T - L O D E  ( C T R 2 ) -  
M 3 V E  I % S T - \ A Y E  1 3  T I N S T - N M  ( C T R 2 ) -  
M 3 V E  C T K Z  T 3  T M 3 D E  I I Y S T - L O D E )  
A D D  1 TO C T R 2 -  
G 3  T  3 P - R E A D - 1  

P - T 4 B L E - F U L L  w 

D I S P L A Y  ' I N S T I T U T I D N  T 4 B L k  F U L L w -  
D I S P L A Y  ' R U N  A B A N P O N E D ' w  
S T O P  R J N w  

P - C L O S E - 1 .  
C L O S E  I N S T - F I L E -  
M 3 V E  S P A C E S  T O  L I N E l w  ... . . 

P - R E A 3 - P R J J  
I F  W P H 3 J - N 3  = H I L H - V A L J E S  20 T O  P - P R 3 J - E X I T -  
R E A D  P K O J - F I L E  A T  E Y D  C L O S E  P I O J - F I L E  

H O V E  4 I ; H - V A L U E S  T D  W P R U J - N 3  G 3  T O  P - P ? O J - E X I T -  
M 3 V E  P K O J - C O D E  T O  d P R O J - Y O -  

P - P R O J - E X  I T -  
E X I T .  

.. -.a 

P - R E A D - 2 -  
R E A 3  D A T I F I L E  I N T O  d O R K R E L  A T  € 1 0  GO T O  P - L L 3 S E - 2 -  
I F  R i t E C - T Y P E  = ' 3 9 '  3 R  

R R E L - T Y P E  = ' 10' 3  R  
R R E C - T Y P E  = '11' 3  R  
R R E C - T Y P E  = ' 1 G O  1 3  P - R l  
E L S E  20 T O  P - R E A D - 2 -  

P - R L w  
I F  S d L  = 1 G O  T O  P - C J M P A R E w  
M 3 V t  1 1 3  SWLw 

P - S T O a E - R 3 -  
M 3 V  E  P I  \ S T - C O D E  TO I D - C 3 D E - S q  
M J V E  0 T O  L L T w  

P - S T O a E - R 4 -  
M 3 V E  P R O J - Y O  T O  R P R O J - N O -  



P - C d M P A i I E .  
I F  R I r U S T - C J D t  N O T  = I D - C d D E - S  GO T J  P - I N S T - C d A \ G E m  
I F  P K O J - \ O  N O T  = X P t t C J - q O  GO T O  P - P R D J - C t i A N G E .  
I F  R t t E C - T Y P E  = ' 3 9 '  G J  1 3  P - R E C 3 R D - 0 9 .  
I F  R R E C - T Y P E  = ' 10 '  G O  1 3  P - R c C J R D - 1 0 1  
I F  R Z E L - T Y P E  = 1 1  G O  T J  P - R E C 3 R D - 1 1 0  
G 3  1 3  P - ? E L O R D - l Z o  .. 

P - R i C O R 3 - 0 9 .  
A D D  1 T O  R O - T J T A L .  
E X A M I N E  P E ~ C T - 1  R E P L A C I ~ U G  a L L  S P A C E S  B Y  ZEROS.  
A 3 D  P E R C T - 1 2  T O  A V - T O T A L .  
G 3  T O  P - R E A 3 - Z a  

P - R E C 3 R D - 1 0 .  
E X A M I N E  S T 4 F F - X - 1  R E P L A C I V G  A L L  S P A C E S  3 Y  Z E R 3 S .  
E X A Y  I N E  S T A F F - X - 2  R E P L A C  I U G  A L L  S P A L E S  a Y  Z E R 3 S .  
E X A M I N E  S T A F F - X - 3  R E P L A C I N G  A L L  S P A C E S  a Y  Z c R 3 S .  
E X A Y I N E  S T A F F - X - 4  R E P L A C I V G  A L L  S P A C E S  B Y  Z E R J S a  
A 3 0  S T A F F - 9  T 3  T E C H - T 3 T A L a  
A D O  S T A F F - 9 - 2  1 3  T E C H - T O T A L  
A 3 0  S T A F F - 9 - 3  T J  T E C H - T O T A L -  
A 3 3  S T A F F - 9 - 4  1 3  T E C H - T O T A L -  
G J  T O  P - R E A D - 2 -  

... ..- 
P - R E C 3 R D - 1 1 .  

E X A M I N E  R E L U K R E N T - 1  2 E P L A C I N G  A L L  S P A C E S  B Y  ZEROS.  
A D D  P E R S - 1  T O  C 3 S T - T O T A L .  
A D D  P E 2 S - 2  TO C 3 S T - T O T A L -  
A D D  U P E R - 1  T O  C 3 S T - T O T A L .  
A D D  J P E R - 2  TO C 3 S T - T O T A L .  
G 3  T O  P - R E A 3 - 2 -  

... ..- 
P - R i C  3 R D - 1 2  

M 3 V E  R 3 A T E - 1  T O  S T A R T - D A T E .  
M O V E  R 3 A T E - 2  T O  E N D - D A T E .  
G 3  T O  P - R E A J - 2 .  

5. 

P - P R O J - C H A N L E -  
P E R F O R M  P - 4 E A D  T H i I U  P - H E A D - E X I T .  
P E R F O R M  P - P R I N T  T 4 R d  P - P R I Y T - E X I T .  

P - P ~ O J - ~ O  
... -.- 

G 3  T O  P - S T O I E - R 4 o  

P- IVST-CHAN;E .  
P E R F O R M  P . - P R J J - C H A V G E .  
I F  L C T  > 9 d R I T E  L P - R E C  F R U Y  d E A D 9  A F T E R  30 
G 3  T O  P - S T O I E - R 3 -  

2. 5. 

P - P R I Y T .  
I F  R P R O J - V O  > W P R 3 J - N O  

P E R F O X M  P - R E A D - P R O J  G3 T O  P - P a I V T -  
I F  R P R 3 J - N 3  < W P 3 O J - N O  

M J V E  S P A C E S  TO W P R O J - N A M E  GCl T O  P - M O V E .  
M 3 V E  P R 3 J - N A M E  T O  WPRUJ-NAME.  

P - M J V E -  
M 3 V E  R P R D J - N O  1 3  L l f ' a O J - Y O .  
M 3 V E  W P R 3 J - N A M E  T 3  L l T I T L E a  
E X A Y I N E  S T h R T - D A T E  R E P L A C I Y G  A L L  S P A C E S  BY Z E 3 O S .  
E X A Y I N E  E V D - D A T E  R E P L A C I N G  A L L  S P A C E S  B Y  Z E S D S .  
I F  S T A 2 T - D h T E  = ' G O 1  M 3 V E  A L L  '-' T U  L 1 3 A T E 1 2  

E L S E  
M j V E  * L Y *  T  .I L l O l T i :  1 L l ~ h T ' . 2  
U J V . ~  s ~ - \ k r - j s  r t  T I LLUIIT._ IL.  
I -  - = * ; O S  I - J -  T  1 E N D - J T  E L S E  



M J V :  9  TO L l 3 A T E 2  
M 3 V E  E N J - 3 A T E  T 3  L l D A T E Z Z m  
I F  RO-TOTAL = 0 M 3 V E  A L L  * - '  13 L l R D - X  L l A V E - X  

E L S E  
M J V E  R 3 - T O T A L  TO L l R 3  
D I V I D E  R 3 - T O T A L  I Y T O  A V - T O T A L  G I V I N G  L l A V E  R 3 U Y D E D -  
MOVE T E C H - T O T A L  TO L l T E C H m  
I F  C O S T - T 3 T A L  = 0 M 3 V E  '---' TO L l - C O S T  E L S E  
M 3 V E  C J S T - T O T A L  T 3  L l C O S T -  
W R I T E  L P - R E C  FROM L I N E 1  A F T E R  2 -  
S J B T R A C T  2 FROM L C T -  
I F  L C 1  = 3 d R I T E  L P - R E C  F R O H  t i E A D 9  A F T E R  3-  
M 3 V E  Z E R a S  T O  T O T A L S - A -  
M J V E  S P A C E S  T 3  L I N E l -  

r. ..- 
P - P R I Y T - E X I T -  

E X I T ,  
C. -.- 
C. -.- 

P - H E A D -  
I F  L C T  > 0 GO TO P - H E A D - E X I T m  
ADD 1 T O  P A G E C T -  
M J V E  P A G E L T  TO H l P A S E o  
A R I T E  L P - R E C  FROM H E A D 1  A F T E R  NEWPAGE- 
W 3 I T E  L P - R E C  F R O H  H E A D 2  A F T E R  10 
W 3 I T E  L P - R E C  F R O H  H E A D 3  A F T E R  20 
W A I T E  L P - R E C  F R O H  H E A D 4  A F T E R  1- 
M 3 V E  I D - Y O - S  TO t i 6 1 N S T - C 3 D E -  
I F  TMODE ( 1 3 - N O - S l  = SPACES 
MOVE S P A C E S  T 3  H 6 I N S T - N M  GO T 3  P-AD- 
M J V E  T H O 3 E  ( I D - N O - S )  TO C T R Z -  
M J V E  T I V S T - V M  ( C T R Z J  TO H 6 I Y S T - Y M -  

P - H 3 -  
W i t I T E  L P - R E L  FROM H E A D 6  A F T E R  20 
W R I T E  L P - R E L  F R 3 M  H E A D 6 A  A F T E R  2 -  
W R I T E  L P - R E L  FROM H E A D 7  A F T E R  10 
N i I I T E  L P - R E L  FROM H E A D 8  A F T E R  1- 
M J V E  40 TO L C 1 0  

P - H E A D - E X I T -  
E X I T -  

,. -.- 
P - C L O S E - 2 0  

C L O S E  D A T A F I  L E  
P R J J - F  I L E  

P R I Y T - F L -  
STOP RUN- 

/* 
// L a L r y P  T A P E  
/ /  E X E C  L Y K E D T  
/a  
* Sf E O J  



(ix) PROGRAM RAARPO~ 

(a) Program Description 

3.64 This program produces table 07 entitled 'Resources Management 

System1, derived from record type 13 of Form C. 

3.65 INPUT - The main data file on magnetic tape - not sorted 

labelled RAARDATA (see 2.21 through 2.34) 

- Parameter card - latest year of survey 

OUTPUT- Printout: TABLE 07 entitled 'Resource Management System' 

(see Appendices 11, 111) 

Record selected: 13 

Program Procedure 

3.66 The program reads the unsorted main data file - RAARDATA and using 
record type 13, counts the number of 'yes' and No' responses for 

each possible answer to a given question. At the end of the main 

data file the questions and possible answers are printed together with 

the 'yes' and No' scores for each possible answer, the total number of 

interviewees, the total number of responses, plus the percentage 

affirmative. The pertinent program flowchart and listing follow 

hereafter. 



PROGRAM' FLOWCHART - RAARP07 

START (7 
F I L E S  

STOP 

+ 
READ 
DATA 

INCREMENT 
COUNTER 

NO 
F I L E  ACCUMULATE 

RESPONSES 
FOR EACH 

- 

NO 

v 

YES 

I 

WRITE 
HEADINGS 

SUBTRACT 

1 FROM 
L CT 

I 

PRINT 

TOTAL 
FOR EACH 

< 



( d )  PROGRAM LISTING - R A A R P ~ ~  

/ /  L I B J E F  C L r T D = U S K C L Z  
/ /  U P T I O V  L A T A L  

P i A S E  K A A g P 3 7 r : : :  
/ /  E K E C  F C 3 8 3 L * S I Z E = 6 4 <  

C d L  C L I S T t F L O M = 3 0 r S T A T E  
1 3 E V T I F I C A T I O V  3 I V I S I D N -  
P R G L R A M - I D -  K A A R P 0 7 -  
A J T 4 0 3 m  C K C t  A k K t  A M < *  N K M -  
E Y V I R J N Y E N T  D I V I S I O N -  
C J h F I G U K A T I O N  S E C T I J N -  
S 3 U R C E - C O H P J T E H -  I B M - 3 7 3 -  
U B J E C  T-CCMPUTER. I B M - 3 7 0 -  
S P E C I A L - N A M E S -  C 0 1  I S  NEWPAGE S Y S I P T  I S  C R E A L l E K e  
I V P J T - O U T P U T  S E C T I U N -  
F I L E - L O V T R O L -  

S E L E C T  D A T A F I  L E  A S S I G Y  TO S Y S O O L - U T - 3 4 2 0 - S m  
S E L E C T  P R I N T - F L  A S S I G N  TO S Y S 0 2 7 - U R - 1 4 0 3 - S -  

D A T A  9 I V I S I 3 N -  
F I L E  S E C T I O V -  
F D  D A T A F I L E  3 E C O a D I N G  MODE I S  F  

L A B E L  R E C 3 R D S  A A E  S T A h D A R D  
B L O C K  C L I N T A I N S  7 0 0 0  C H A R A C T E R S  
D A T A  RECORD I S  I N - R E C o  
V A L U E  O F  I D  I S  ' R A A R D A T A ' ,  

01  1 1 - R E C -  
0 2  F I L L E R  P I C  X ( 1 4 0 ) -  

F 3  P R I Y T - F L  
L A B E L  R E C g R 3 S  ARE O Y I T T E D  
D A T A  R E C O S D  I S  L P - R E C m  

01  L P - R E C -  
0 2  F I L L E R  P I C  X ( 1 3 3 1 -  

W 3 R < I h G - S T O R A S E  S E C T I O N -  
7 7  S J B  P I C  9 9  V A L U E  0 -  
7 7  I U D  P I C  9 3  V A L U E  3m 
7 7  P L - C T K  P I C  9 9 9  V A L U E  1- 
7 7  L I N E - C T K  P I C  9 9 9  V A L U E  0 -  
7 7  GIL-CT2 P I C  9 9  V A L U E  3 -  
7 7  D F S I G - C T R  P I C  999 V A L U E  0-  
0 1  T J T A L S - 1 -  

0 2  T O T - 3 E S P  P I C  9 ( 0 5 1 -  
. . 

01 P A R A - C A R D -  
0 2  P - Y E A 2  P I C  X ( 0 4 1 -  
0 2  F I L L E 3  P I C  X ( 7 b ) -  

0 1  W J R K R E C -  
0 2  I N S T - C D D E  P I C  X ( 3 3 ) o  
0 2  F I L L E R  P I C  X ( 0 3 ) -  
0 2  S E E - T P  P I C  X X -  
0 2  X E C - T Y P E  R E D E F I N E S  2 E C - T P  P I C  9 9 -  
0 2  D E S I G - I N T  P I C  X-  
0 2  4 U I Z E S -  

0 3  Q Z - 1  P I C  9  OCCURS 6 -  
3 3  O Z - 2  P I C  9 O C L U R S  10. 
0 3  9 2 - 3  P I C  9  OCCURS 4- 
0 3  CJL-4 P I C  9  OCCURS 5 -  
3 3  Q L - 5  P I C  9  OCCURS 4 -  
0 3  0 2 - 6  P I C  9 D C i U R S  2 -  
0 3  0 2 - 7  P I C  9  OCCURS .5- 
3 3  O L - 6  P I C  9  OCCURS 6 -  
0 3  Q L - 3  P I C  9  OCCURS 4- 
0 3  O Z - 1 0  P I C  9 3 C C I J R S  5 -  



03 Q Z - 1 1  P I C  9 D C Z U R S  4. 
0 3  O L - 1 2  P I C  9 O C C U R S  5 -  
03 O L - 1 3  P I C  9 O C C U R S  3. 

0 2  F I L L E R  P I C  X ( 6 8 1 .  

L I N E 1 -  
0 2  F I L L E R  P I C  X X X  V A L U E  S P A C E S -  
0 2  L 1 - O Z N J  P I C  2 9 -  
0 2  F I L L E R  P I C  X  V A L J E  ' - ' -  
0 2  F I L L E R  P I C  X  V A L U E  S P A C E S -  
0 2  L l - Q L  P I C  X ( 5 0 ) m  
0 2  F I L L E R  P I C  X ( 7 6 1  V A L J E  S P A C E S -  

L I N E Z -  
0 2  F I L L E R  P I C  
0 2  L Z - h 3  P I C  
0 2  F I L L E R  P I C  
0 2  L Z - S U B V O  P I C  
0 2  F I L L E R  P I C  
0 2  L Z - A L T A N S  P I C  
0 2  F I L L E R  P I C  
02 L Z - Y  P I C  
0 2  F I L L E R  P I C  
02 L Z - N  P I C  
0 2  F I L L E R  P I C  
0 2  L Z - D E S I G Y O  P I C  
0 2  F I L L E R  P I C  
0 2  L L - T J T  P I C  
0 2  F I L L E R  P I C  
0 2  L Z - P E R C T  P I C  
0 2  F I L L E R  P I C  

X ( 0 7 1  V A L J E  S P A L E S -  
2 9 -  
X  V A L U E  'a'- 

9 9 0  
X  V A L U E  S P A C E S -  
X ( 3 0 1 -  
X (  1 8 1  V A L J E  S P A C E S -  
Z L Z 9 -  
X ( O 4 )  V A L U E  S P A C E S -  
2 2 2 9 .  
X ( 0 7 1  V A L U E  S P A C E S .  
z z 9 -  
X (  1 6 1  V A L J t  S P A C E S -  
Z ( 4 J 9 -  
X ( 1 7 1  V A L J E  S P A C E S -  
2 2 9 -  
X ( 0 9 1  V A L i J E  S P A C E S -  

P I C  999 
P I C  999 
P I C  999 
P I C  999 
P I C  999 
P I C  999 
P I C  999 
P I C  999 
P I C  999 
P I C  999 
P I C  999 
P I C  999 
P I C  999 

P I C  999 
P I C  999 
P I C  999 
P I C  999 
P I C  999 
P I C  999 
P I C  999 
P I C  999 
P I C  999 
P I C  999 
P I C  999 
P I C  999 
P I C  999 

O C C U R S  6 -  
O C C U R S  L O -  
O C C J R S  4 1  
O C C U R S  5 -  
O C C U R S  4 -  
O C C U R S  2 -  
O L C i J R S  5- 
O L C J R S  6 .  
OCCiJRS 40 
O L C U R S  5 -  
O L C U R S  4 -  
O C C U R S  5 -  
O C C U R S  3 -  

O L C L l R S  5 -  
O C C U R S  10-  
O C C U R S  4 -  
O L C U R S  5. 
OCCiJRS 4 -  
OCCiJRS 2 -  
O C C U R S  5. 
OCCL lRS 5 -  
O C C U R S  4 1  
O C C U R S  5 -  
O Z C U R S  4 -  
O Z C U R S  5. 
O C C U R S  3. 

Q J E S T  I O Y S -  
0 2  F I L L E R  P I C  X ( 5 0 1  V A L U E  

' d H J  D E T E R M I N E S  R E S E A K C 4  P R I O 2 I  T I E S  ? 
0 2  F I L L E R  P I C  X ( 5 3 1  VALLJE 



' 3 N  WHAT B A S I S  A R E  P R I O q I T I E S  D E T E R M I N E 3  ? ' • 
0 2  F I L L E R  P I C  X 1 5 3 1  V A L U E  

' d O d  A R E  R E S E A R C H  F U N D S  A L L 3 C A T E D . t  ' • 
0 2  F I L L E R  P I C  X L 5 0 1  V A L U E  

' T O  WHOM A R E  R E S E A R C H  F J N D S  A L L O C A T E D  1 ' • 
0 2  F I L L E R  P I C  X L 5 3 1  V A L U E  

' A R E  R E S E A R C H  F U N D S  A L L 3 C A T E D  C D N S I O E R E D  ? ' • 
0 2  F I L L E R  P I C  X ( S O 1  V A L U E  

' d O d  A R E  P R I O R I T I E S  R E - A S S I G N E D  I N  B U D G E T  R E D J C T I O N ' r  
0 2  F I L L E R  P I C  X L S O )  V A L J E  

' H o d  O F T E N  ARE P R O J E C T S  E V A L U A T E D  ? ' • 
0 2  F I L L E R  P I C  X L S O I  V A L J E  

' Y H 3  E V A L U A T E S  R E S E A R C H  P R O J E C T S  ? ' • 
0 2  F I L L E R  P I C  X L S O )  V A L U E  

' Y O d  O F T E N  ARE R E S E A R C H  S T A F F  E V A L U A T E D  ? ' • 
0 2  F I L L E R  P I C  X ( 5 3 1  V A L J E  

' d l 4 3  E V A L U A T E S  R E S E A R C H  S T A F F  ? ' l 
0 2  F I L L E R  P I C  X L S O )  V A L U E  

' H o d  I S  T H E  P R O D U C T I V E  S C I E N T I S T S  REWARDED 7 ' • 
0 2  F I L L E R  P I C  X L 5 3 1  V A L U E  

' H o d  I S  THE U N P R O D U C T I V E  S C I E Y T I S T S  D E A L T  W I T H  ' • 
0 2  F I L L E R  P I C  X L S O I  V A L U E  

' d O d  A R E  T E C  S T A F F  R E C R J I T E D v D E P L J Y E D  6 T R A I N E D  ' l 
01 Q S T N S  R E D E F I N E S  Q U E S T I O N S -  

0 2  Q T N  P I C  X ( 5 3 1  O C C J R S  1 3 0  
3 

01 A V S d E R S - T A B .  
0 2  F I L L E R  P I C  X L 3 O I  V A L U E  

' I N 3 I V I T U A L  S C I E N T I S T S  ' l 
0 2  F I L L E R  P I C  X L 3 0 1  V A L U E  

' P R J G R A M M E  L E A D E R S  ' 0 

0 2  F I L L E R  P I C  X L 3 0 1  V A L U E  
' TOP MANAGE WENT ' • 

0 2  F I L L E R  P I C  X ( 3 0 1  V A L J E  
' t O q M I T T E E S  O F  MAN. 6 S L I E N T I S T ' .  

0 2  F I L L E R  P I C  X ( 3 0 1  V A L U E  
'DOYOR A G E N C I E S  ' l 

0 2  F I L L E R  P I C  X ( 3 0 )  V A L d E  
'L ITHERS ' • 

0 2  F I L L E R  P I C  X L 3 0 1  V A L J E  
' P E S P D N S E  1 3  E M E R G E V C I E S  ' l 

0 2  F I L L E R  P I C  X L 3 0 1  V A L J E  
' R E S P 3 N S E  TL3 V A L U E  3 F  P R O D U C T  ' m  

0 2  F I L L E R  P I C  X L 3 0 )  V A L U E  
' P U T E Y T I A L  FOR PRODUCTIL3N ' l 

0 2  F I L L E R  P I C  X L 3 3 1  V A L J E  
' I M P O R T  S U B S T I T U T I O Y  ' l 

0 2  F I L L E R  P I C  X L 3 0 1  V A L U E  
' F O I E I G N  E X C H A N G E  E A R V I Y G S  ' • 

0 2  F I L L E R  P I C  X L 3 0 )  V A L J E  
' L A Y D  U T I L I Z A T I O N  ' l 

0 2  . F I L L E R  P I C  X L 3 0 1  V A L J E  
' 3 0 Y O R  I N F L J E N C E  ' • 

0 2  F I L L E R  P I C  X i 3 0 1  V A L J E  
' S C I E V T I F I C  A D V A N C E M E N T  ' • 

0 2  F I L L E R  P I C  X L 3 D l  V A L U E  
' D E V E L O P M E N T  P L A N S  ' • 

0 2  F I L L E R  P I C  X L 3 0 1  V A L U E  
' 3 T i E  RS ' l 

0 2  F I L L E R  P I C  X L 3 0 1  V A L J E  
' J U A R T E R L Y  ' l 

0 2  F I L L E R  P I C  X L 3 0 1  V A L U E  
' d A L F  Y E A R L Y  ' 0 

0 2  F I L L E R  P I C  X L 3 0 1  V A L J E  
' A N V U A L L Y  ' • 

0 2  F I L L E R  P I C  X (  3 0 1  V A L J E  



' P E * I D D S  LOYGER T H A N  ONE YEAR ' 0  

02 F I L L E R  P I C  X(301  V A L J E  
' I N 3 I V I D U A L  S C I E N T I S T S  ' l 

02 F I L L E R  P I C  X(301 V A L U E  
' P R 3 J  E C T S  ' l 

02 F I L L E R  P I C  X ( 3 0 )  V A L U E  
'PR3GRAMMES ' l 

02 F I L L E R  P I C  X ( 3 3 )  V A L U E  
' S E L T  I O N S  ' l 

02 F I L L E R  P I C  X130) V A L U E  
' S T h T  I O N S  ' o 

02 F I L L E R  P I C  X(301 V A L U E  
' ADEQUATE ' l 

02 F I L L E R  P I C  X(3OI V A L U E  
' ADEQUATE B d T  I R R E O U L L A R  ' l 

02 F I L L E R  P I C  X(3OJ V A L J E  
' I N A D E Q U A T E  ' . 

02 F I L L E R  P I C  X(301 V A L U E  
' V E 4 Y  I N A D E ~ U A T E  ' l 

02 F I L L E R  P I C  X(301  V A L U E  
' S O Y E  P R O J E C T S  SUSPENDED * l 

02 F I L L E R  P I C  X(3O)  V A L J E  
' F U Y O S  REDUCED P R D P J R T m J N  P R O J o ' o  

02 F I L L E R  P I C  X (  3 0 )  V A L U E  
* H A L F  Y E A R L Y  ' l 

02 F I L L E R  P I C  X(301  V A L U E  
' A N Y U A L L Y  ' l 

02 F I L L E R  P I C  X(301 V A L U E  
' EVERY 2-3 Y E A R S  * l 

02 F I L L E R  P I C  X(3OI V A L U E  
' I R R E 3 U L L A R L Y  ' l 

02 F I L L E R  P I C  X ( 3 0 )  V A L U E  
' Y O  M E C H A N I S M  D E V E L 3 P E D  ' l 

02 F I L L E R  P I C  X(30J V A L J E  
' TOP YANAGEYENT ( E H P L 3 Y E R  1 ' l 

02 F I L L E R  P I C  X ( 3 0 )  V A L U E  
' 1 E S E A R C H  D I R E C T O R  ' l 

02 F I L L E R  P I C  X ( 3 0 )  V A L U E  
' PRDGRAMME L E A D E R S  ' l 

02 F I L L E R  P I C  X(3O) V A L J E  
' S T 4 N l I N G  CDMY I T T E E S  ' l 

02 F I L L E R  P I C  XI301 V A L J E  
' AD-HOC C 3 M M I T T E E S  ' l 

02 F I L L E R  P I C  XI301  V A L U E  
' 3 T d E R S  ' l 

02 F I L L E R  P I C  Xi301 V A L J E  
' A N Y U A L L Y  ' l 

02  F I L L E R  P I C  XI301  V A L J E  
' E V E R Y  2 YEARS I l 

02 F I L L E R  P I C  X(3OI V A L U E  
' I R R E Q U L A R L Y  ' l 

02 F I L L E R  P I C  X ( 3 0 )  V A L d E  
' NO F O R M A L  M E C H A N I  SM ' l 

02 F I L L E R  P I C  Xi301  V A L U E  
' TOP MANAGEMENT 4 E M P L J Y E R  1 I l 

02 F I L L E R  P I C  X(301 V A L U E  
' R E S E A R C H  D I R E C T O R  I l 

02 F I L L E R  P I C  X ( 3 0 )  V A L J E  
'PR3CRAMME L E A D E R S  ' l 

02 F I L L E R  P I C  X ( 3 0 )  V A L J E  
* S P E C I A L  C O W I T T E E S  ' l 

02 F I L L E R  P I C  Xi301 V A L U E  
a D T i E R S  ( S P E C I F Y )  ' l 

02 F I L L E R  P I C  X(33J V A L U E  
* A C L E L E R A T E D  P R O M O T I O N  ' l 

(17 F I I I  FR P I T  x l l n l  V A I  IIF 



' S P E C I A L  AWARDS I B O Y U S )  ' 
0 2  F I L L E R  P I C  X ( 3 3 )  V A L U E  

' L E T T E R  OF COMMENDATION ' 
0 2  F I L L E R  P I C  X ( 3 D )  V A L U E  

'YO  A C T I O V  T A K E N  ' 
0 2  F I L L E R  P I C  X ( 3 0 )  V A L U E  

'YO  P Z O M O T I J N  ' 
0 2  F I L L E R  P I C  X I 3 3 1  V A L U E  

'DEMOTED ' 
0 2  F I L L E R R  P I C  X ( 3 3 )  V A L J E  

' T R 4 N S F E R R E I  ' 
0 2  F I L L E R  P I C  X ( 3 0 l  VAL iJE 

' 3 I S M I S S E D  ' 
0 2  F I L L E R  P I C  X ( 3 O )  V A L U E  

'YO  A C T I O N  T A K E N  ' 
0 2  F I L L E R  P I C  X ( 3 0 )  V A L U E  

' 1 U I L I F I E D  S T A F F  ONLY  ' 
0 2  F I L L E R  P I C  X ( 3 O )  V A L U E  

' T R A I H E D  ON T H E  J O B  A T  EMPC E X P e e  
0 2  F I L L E R  P I C  X ( 3 O )  VALLJE 

'AWARDED F E L L O W S H I P S  P R I O R 1  ' 
A V S - T A B L E  R E D E F I N E S  A Y S H E R S - T A B -  
0 2  A L T - A N S - 1  P I C  X ( 3 O )  OCCURS 6 -  
0 2  ALT -ANS-2  P I C  X ( 3 O )  O C C J R S  10- 
0 2  ALT -ANS-3  P I C  X ( 3 O )  OCCURS 4 -  
0 2  A L T - 4 N S - 4  P I C  X ( 3 O l  OCCURS 5- 
0 2  A L T - 4 N S - 5  P I C  X ( 3 O )  OCCURS 4- 
0 2  A L T - 4 N S - 5  P I C  X ( 3 O )  O C C J R S  2 -  
0 2  ALT -ANS-7  P I C  X I 3 0 1  O C C J R S  5 -  
0 2  A L T - A N S - 8  P I C  X ( 3 0 )  OCCURS 6 -  
0 2  A L T - 4 N S - 3  PIC i ( 3 0 )  OCCURS 4- 
0 2  A L T - A N S - 1 0  P I C  X ( 3 O l  OCCURS 5 -  
0 2  A L T - A N S - 1 1  P I C  X ( 3 O )  OCCURS 4- 
0 2  A L T - A N S - 1 2  P I C  X ( 3 O )  O C C J R S  5. 
0 2  A L T - A N S - 1 3  P I C  X ( 3 O I  OCCLJRS 3 -  

HEAD1.  
0 2  F I L L E R  P I C  XXX V A L U E  S P A C E S -  
0 2  H l D A T E  P I C  X ( 8 ) -  
0 2  F I L L E R  P I C  X ( 1 D )  V A L J E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 4 8  V A L U E  

' V A T I O Y A L  C J U Y L I L  F  0 3 ' 
0 2  F I L L E R  P I C  X 4 4 8 )  V A L U E  

' S C I E N C E  A Y D  T E C H N D L 3 ; Y ' -  
0 2  F I L L E R  P I C  X ( O 4 )  VALLIE S P A C E S -  
0 2  F I L L E R  P I C  X ( O 6 )  V A L d E  'PAGE:- ' .  
0 2  H l P A G E  P I C  Z Z 9 -  
0 2  F I L L E R  P I C  XXX V A L U E  S P A C E S -  

H E A D Z -  
0 2  F I L L E R  P I C  X ( 3 3 )  V A L U E  SPACES.  
02 F I L L E R  P I C  X ( 4 4 )  V A L U E  

'RESOURCE A L L O C A T I O V  I N  A G R I C U L T U R A L  R E S E A R L H ' m  
0 2  F I L L E R  P I C  X ( 5 6 )  V A L U E  S P A C E S -  

H E A D 3 -  
0 2  F I L L E R  P I C  XXX  V A L U E  S P A L E S -  
0 2  F I L L E R  P I C  X ( 0 9 )  V A L U E  ' T A B L E  0 7 ' -  
0 2  F I L L E R  P I C  X ( 2 1 )  V A L U E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 3 2 )  V A L U E  

'RESOURCE MANAGEMENT S Y S T E M  AS 3 F e r  
0 2  F I L L E R  P I C  X ( O 2 )  V A L U E  S P A C E S -  
0 2  H 3 Y E A R  P I C  X ( O 4 l  V A L J E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 6 2 )  V A L U E  S P A C E S -  



0 2  F I L L E R  P I C  X ( 3 3 1  V A L U E  S P A C E S -  
0 2  F I L L E R  P I C  X ( 3 8 1  V A L U E  A L L  '-'. 
0 2  F I L L E R  P I C  X ( 6 2 )  V A L U E  S P A C E S .  

01 H E A D S .  
0 2  F I L L E R  P I C  X ( O 3 1  V A L U E  S P A C E S .  
0 2  F I L L E R  P I C  X I 3 1 1  V A L U E  

' J U E S T I D N S  A N D  M U L T I P L E  ANSWERS' .  
0 2  F I L L E R  P I C  X ( 4 6 1  V A L U E  S P A C E S .  
0 2  F I L L E R  P I C  X ( O b )  V A L U E  ' Y O .  L l F ' o  
0 2  F I L L E R  P I C  X ( 1 3 1  V A L J E  S P A C E S .  
0 2  F ILLER PIC ~ ( 1 2 )  V A L U E  ' ~ O ~ A L  YO. OF'. 
0 2  F I L L E R  P I C  X I 1 0 1  V A L U E  S P A C E S .  
0 2  F I L L E R  P I C  X I 1 3 1  V A L U E  ' 2  A F F I R M A T I V E ' .  
0 2  F I L L E R  P I C  X I  1 2 1  V A L J E  S P A C E S -  

... .- 
01 H E A D 6 0  

0 2  F I L L E R  P I C  X ( 6 1  I V A L U E  S P A C E S .  
0 2  F I L L E R  P I C  X ( O 3 1  V A L U E  ' Y E S ' .  
0 2  F I L L E R  P I C  X ( O 5 1  V A L U E  SPACES.  
0 2  F I L L E R  P I C  X ( O 3 1  V A L U E  ' V O  ' 0  

0 2  F I L L E R  P I C  X ( O 5 1  V A L U E  S P A C E S .  
0 2  F I L L E R  P I C  X (  12 )  V A L U E  ' I N T E R V I E W E E S ' .  
0 2  F I L L E R  P I C  X I 0 7 1  V A L U E  S P A C E S .  
0 2  F I L L E R  P I C  X ( l b 1  V A L J E  ' A N S W E R S  i 3 B T A I N E D ' o  
0 2  F I L L E R  P I C  X ( 2 1 1  V A L U E  S P A C E S .  .- 

01 H E A D 7 0  
0 2  F I L L E R  P I C  X ( O 3 1  V A L J E  S P A C E S .  
0 2  F I L L t R  P I C  X ( 3 1 1  V A L J E  A L L  '-'a 

0 2  F I L L E R  P I C  X I 2 7 1  V A L U E  S P A C E S .  
0 2  F I L L E R  P I C  X ( O 3 1  V A L U E  A L L  '-'o 

0 2  F I L L E R  P I C  X ( O S 1  V A L U E  SPACES.  
0 2  F I L L E R  P I C  X ( 0 3 1  V A L J E  A L L  *-'o 

0 2  F I L L E R  P I C  X ( O 5 )  V A L U E  S P A C E S .  
0 2  F I L L E R  P I C  X ( 1 2 1  V A L U E  A L L  '-'o 

02 F I L L E R  P I C  X ( 0 7 )  V A L U E  SPACES.  
0 2  F I L L E R  P I C  X ( 1 6 1  V A L J E  A L L  '-'a 

0 2  F I L L E R  P I C  X ( O 6 1  V A L U E  S P A C E S .  
0 2  F I L L E R  P I C  X I 1 3 1  V A L U E  A L L  '-'o 

0 2  F I L L E R  P I C  X I 0 2 1  V A L J E  S P A C E S .  
... ,- 

P R O L E D U R E  D I V I S I O N -  
P - S r A q T o  

O P E V  I N P U T  D A T A F I L E  
O U T P U T  PRINT-FL. 

M O V E  Z E R O S  T O  C D U N T E R S - 1  T O T A L S - 1 0  
H 3 V E  C U R R E N T - D A T E  1 3  H l D A T E o  
A C C E P T  P A R A - C A R D  F R O M  C R E A D E R .  
I F  P - Y E A R  N 3 T  N U M E R I C  

D I S P L A Y  ' P A R A  ERROR - X U N  A B A N D O N E D '  
S T 3 P  R U N -  

M J V E  P - Y E A R  T O  H 3 Y E A R o  
a. 

P - R E A D .  
R E A D  D A T A F I L E  I N T O  H O R K R E C  A T  E Y D  G 3  T O  P - P R I V T .  
I F  X E C - T P  N 3 T  N U M E R I C  GO T O  P-READ.  
I F  R E C - T Y P E  N O T  = 1 3  GO T O  P-READ. 
M O V E  1 T O  Q Z - C T R o  
A 3 0  1 13  D E S I G - C T R .  
E X A M I N E  O U I Z E S  R E P L A C I N G  A L L  S P A C E S  B Y  ZEROS. 

P - C Y E C K .  
I F  2 Z - C T R  > 1 3  GO 1 3  P-READ. 

P-HOVE.  
I F  O Z - C T R  = 1 OR 

O Z - C T R  = 8 MOVE 6 10 SUB. 



I F  JZ-CTR = 2  HDVE 10 TO SUB. 
I F  LIZ-CTR = 3  OR 

OZ-CTR = 5  OR 
JZ-CTR = 9  OR 
UZ-CTR = 11 MOVE 4  TO SUB. 

I F  UZ-CTR = 4 OR 
QZ-CTR = 7  OR 
32-CTR = 1 0  OR 
JZ -CTR '  = 1 2  MOVE 5  T O  sua. 

I F  32-CTR = 6 MDVE 2  10 SUB. 
IF P Z - C T R  = 13 MOVE 3  T O  sua. 

P-C 4K-C 
PERFORM P-LJOP THRU P-LOOP-EX I To 
ADD 1 T 3  9 Z - C l R o  
G J  TO P-C4ELKo 

.. %- 

P-LJOP. 
I F  SUa < 1 2 0  TO P-L03P-EXIT .  
G J  TO P-QZ-1 P-QZ-2 P-QZ-'3 P - 4 Z - 4  P-QZ-5 

P-QZ-6 P-QZ-7 P-QZ-8 P-QZ-9 P-QZ-10  
P-QZ-11  P-QZ-12 P-OZ-13 DEPEFIDIVG O V  JZ-CTR. 

..- 
P-QZ-1  

I F  J Z - 1  ( j U 3 )  = ! A D ! ?  1 1 3  Y-4N5-1 ( S J B )  ELSE 
A9D 1 T 3  q-ANS-1 ( SiJB). 

G J  TO P-LP-ZDNTINUE.  
P-QZ-20 

I F  3 2 - 2  ( S U 3 J  = 1 ADD 1 TD Y-ANS-2 ( S U B )  ELSE 
ADD 1 T J  N-ANS-2 ( S U B ) .  

G J  TO P-LP-CONTINUE. 
* %- 

P-QZ-3. 
I F  3 2 - 3  ( S U 3 )  = 1 ADD 1 TO Y-ANS-3 ISLJBJ E L S E  

ADD 1 T J  N-ANS-3 ( S U B ) .  
G J  TO P-LP-COYTINUE. 

.% 4- 

P-QZ-40  
I F  3 2 - 4  ( S U B 1  = 1 ADD 1 TO Y-ANS-4 ( S U B 1  E L S E  

ADD 1 T J  N-ANS-4 ( S U B I o  
G J  TO P-LP-CONTINUEo 

P-QZ-50 
I F  QZ-5 ( S U B )  = 1 ADD 1 TO Y-ANS-5 ( S U B )  ELSE 

ADD 1 T 3  Y-ANS-5 ( S U B ) .  
G 3  TO P-LP-CONTINUE. 

* .- 
P-QZ-60 

I F  3 2 - 6  ( S U a 1  = 1 ADD 1 TO Y-ANS-6 ( S U B J  E L S E  
ADD 1 T J  N-ANS-6 ( SUB)  

G J  10 P-LP-CONTINUEo 
* v 

P-02-70  
I F  3 2 - 7  ( S U B 1  = 1 ADD 1 TO Y-ANS-7 ( S U B )  E L S E  

ADD 1 T J  N-ANS-7 ( S U B I o  
G 3  10 P-LP-CONTINUE. 

P - 0 2 -  8 0  
I F  3 2 - 8  ( S U B )  = 1 ADD 1 T D  Y-ANS-8 ( S U B )  E L S E  

ADD 1 T 3  N-ANS-8 I S U B I .  
G J  TO P - L P - L D N T I N J E o  

S 

P - 0 2 - 9 0  
I F  3 2 - 9  ( S U B )  = 1 A3D 1 TO Y-ANS-9 ( S U B )  E L S E  

ADD 1 T J  N-ANS-9 ( S U B ) .  
G i l  TO P-LP-COYTINUEo 

* .. 
P-QZ-100  

I F  3 7 - 1 0  ISLIB)  = 1  Ann 1 T l l  Y - A u q - 1 3  l t l l R I  F l  SF 



ADD 1 T 3  N -KNS-10  ( S U B 1  l 
G 3  TO P - L P - L O N T I N U E o  

... ..- 
P-QZ-11 .  

I F  4 Z - 1 1  ( S d B 1  = 1 ADD 1 TO Y - A N S - 1 1  ( S U B 1  E L S E  
ADD 1 T 3  N - A N S - 1 1  ( S U B 1 m  

G 3  TO P - L P - L O N T I N U E m  ... .- 
P-QZ-1Zm 

I F  4 Z - 1 2  ( S J B )  = 1 ADD 1 TO Y - A V S - 1 2  ( S U B )  E L S E  
ADD 1 T 3  N -ANS-12  ( S U B ) m  

G 3  TO P - L P - C O N T I N U E m  ... 
P -QZ-13 .  

I F  9 2 - 1 3  ( S J B )  = 1 ADD 1 TO Y - A Y S - 1 3  ( S U B )  E L S E  
ADD 1 T 3  N - A N S - 1 3  ( S U B ) .  

P-LP-COYTINLJEm 
SUBTRACT 1 FROM S U B *  
G 3  TO P - L 3 0 P m  

P - L 3 0 P - E X I T *  
E X I T .  ... 

P - P i t I N T m  
PERFORM P - H E A D I N G S  THRU P - H E A D - E X I T *  
M 3 V E  1 TO OZ-CTRm 

P -CHECK-13 .  
I F  QZ-CTR > 1 3  GO 1 3  P -CLOSE*  
PERFORM P - P a I N T - Q U I Z  THRU P - Q J I Z - E X I T *  
PERFORM P-M3VEm 
M 3 V E  1 TO I Y D m  
M 3 V E  OZ-CTR 1 3  LZ -N3m 
PERFORM P - P R T - L O O P  THRU P - P R T - L P - E X I T *  
ADD 1 TO JZ-CTRm 
G 3  TO P - C d E L K - 1 3 m  

... -.- 
P-PRT-LOOP,  

I F  I N D  > S U 3  GO T 9  P - P R T - L P - E X I T *  
M 3 V E  I N D  TO LZ-SUBNOm 
G 3  TO P - P a T - 0 1  P - P R T - 0 2  P - P R T - 0 3  P - P R T - 0 4  P - P R T - 0 5  

P - P a l - 0 6  P - P R T - 0 7  P - P a l - 0 8  P - P R T - 0 9  P - P a l - 1 3  
P - P R T - 1 1  P - P R T - 1 2  P - P a T - 1 3  O E P E Y D I N G  i3N Q Z - i T 3 m  

... 
P - P Q T - O l m  

MOVE A L T - A N S - 1  ( I N D )  T D  L Z - A L T A N S m  
M 3 V E  Y-ANS-1  ( I N D )  TO L Z - Y m  
M 3 V E  N-ANS-1  ( I N D )  TO L Z - N m  
M 3 V E  D E S I G - L T R  TO L Z - D E S I G N O m  
A 3 0  Y - A Y S - 1  ( I N D )  N - A N S - 1  I I N D )  G I V I N G  TOT-RESPm 
M 3 V E  T O T - 3 E S P  TO L Z - T O T *  
COMPUTE L Z - P E R C T  ROUNDED = 

I Y - A N S - 1  ( I N D )  / T O T - R E S P )  * 100- 
G 3  TO P - P a l - C m  

P -PRT-OZm 
MDVE A L T - A N S - 2  I N D  1 TO L Z - A L T A N S -  
M 3 V E  Y-AhS-2  I I N D )  T O  L Z - Y m  
M 3 V E  N-ANS-2 ( I N D )  TO LZ -Nm 
M 3 V E  D E S I S - C T R  T O  L Z - D E S I G N O m  
ADD Y - A N S - 2  ( I N D )  N - A N S - 2  I I N D )  G I V I N G  TOT-RESPm 
M 3 V E  TOT-ZESP TO L Z - T O T m  
C U M P U r E  L Z - P E R C T  ROUNDED = 

I Y - A N S - 2  I I N D )  / T O T - R E S P I  * 1 0 0 0  
G 3  TO P - P 3 T - C m  

P - P R T - 0 3 m  
M 3 V E  ALT -ANS-3  ( I N D )  TO L Z - A L T A N S m  
M 3 V E  Y-ANS-3 ( I N D )  T O  L Z - Y m  
M 3 V E  N-ANS-3  ( I N D )  TO LZ -Nm 



M 3 V E  D E S I C - C T R -  T J  L Z - D E S I G q O o  
A 3 0  Y - A V S - 3  ( I N 0 1  h - A N S - 3  ( I N D )  G I V I N S  T O T - R E S P o  
M 3 V E  T O T - R E S P  T O  L Z - T O T *  
C 3 M P U l E  L 2 - P E R C T  R O U N D E D  = 

( Y - A N S - 3  I I N D )  / T O T - R E S P )  x: 1000 
G J  T O  P - P R T - C o  

P - P R T - 0 4 .  
M J V E  A L T - 4 N S - 4  ( I N D )  T O  L Z - A L T 4 N S o  
M 3 V E  Y - A N S - 4  ( I N D )  T O  L Z - Y O  
M 3 V E  N - A N S - 4  ( I N D )  T O  L Z - N o  
M J V E  3ESI ; -CTR T O  L Z - D E S I G Y O o  
A 3 0  Y - A Y S - 4  l I N D J  N - A N S - 4  ( I N D )  G I V I N G  T O T - R E S P o  
M 3 V E  T O T - 2 E S P  T O  L Z - T O T .  
C 3 M P U T E  L 2 - P E R C T  R O d N D E D  = 

( Y - A N S - 4  ( I N 0 1  / T O T - R E S P )  130. 
G 3  T O  P - P R T - C o  

P - P % T - 0 5 0  
M J V E  A L T - A N S - 5  ( I N D )  T O  L Z - A L T A N S -  
M 3 V E  Y - A N S - 5  ( I N D )  T O  L Z - Y O  
M J V E  N - 4 N S - 5  I I N D )  T O  L Z - N O  
M O V E  D E S I  G-CTR T U  L Z - D E S I G N O *  
A 3 0  Y - A Y S - 5  ( I N D )  N - A N S - 5  ( I N 0 1  G I V I N G  T O T - % E S P ,  
M J V E  T O T - 3 E S P  T O  L Z - T 3 T o  
C O M P U T E  L 2 - P E R C T  R O d N D E D  = 

( Y - A N S - 5  ( I N D )  / T O T - R E S P I  x: 1000 
G 3  T O  P - P R T - C e  

P - P R T - 0 6 0  
M 3 V E  A L T - A N S - 6  ( I N D )  T O  L Z - A L T 4 N S o  
M 3 V E  V - 4 N S - 5  ( I N 3 1  T O  L Z - Y o  
M 3 V E  N - 4 N S - 5  ( I N D )  T O  L Z - N o  
H I V E  D E S I S - C T R  T O  L Z - D E S I G N O o  
A 3 0  Y - A Y S - 6  ( I N D )  N - A N S - 6  ( I N D )  G I V I N S  T O T - R E S P o  
M D V E  T O T - R E S P  T O  L Z - T O T O  
C 3 M P U T E  L 2 - P E R C T  R O U N D E D  = 

( Y - A N S - 6  ( I N D )  / T O T - R E S P )  1000 
G 3  T O  P - P R T - C o  

P - P R T - 0 7 0  
H I V E  A L T - A N S - 7  ( I N D )  T O  L 2 - A L T 4 N S o  
M O V E  V - A N S - 7  ( I N D )  T O  L Z - Y o  
M O V E  N - A N S - 7  ( I N D )  T O  L Z - N o  
M 3 V E  D E S I S - C T R  T O  L 2 - D E S I G N O o  
A D D  Y - A N S - 7  ( I N D I  N - A N S - 7  ( I N D J  G I V I N G  T O T - R E S P o  
M 3 V E  T O T - 3 E S P  T O  L Z - T O T .  
C 3 M P U T E  L 2 - P E R C T  R O U N D E D  = 

( Y - A N S - 7  ( I N D I  / T O T - R E S P )  130. 
G 3  T O  P - P R T - C o  

P - P R T - 0 8 .  
H 3 V E  A L T - A N S - 8  ( I N D )  T O  L 2 - A L T A N S .  
M 3 V E  Y-ANS-8  ( I N D )  T O  L Z - Y O  
M 3 V E  N-ANS-8  I I N 3 1  T O  L 2 - N o  
M 3 V E  D E S I G - t T R  T O  L Z - D E S I G N 0 0  
A D D  Y - A Y S - 8  ( I N D )  N - A N S - 8  ( I N D I  G I V I N G  T O T - R E S P O  
H 3 V E  T O T - 3 E S P  T O  L Z - T O T *  
C J M P U T E  L 2 - P E R C T  R O U N D E D  = 

( Y - A N S - 8  ( I N D )  / T O T - R E S P I  = 100, 
G 3  r0 P - P 3 T - C o  

P - P R T - 0 9 0  
M 3 V E  A L T - 4 N S - 9  ( I N D )  T U  L Z - A L T A N S o  
M 3 V E  V - A N S - 9  ( I N D )  T O  L Z - Y o  
M 3 V E  N - A N S - 3  ( I N D )  T O  L 2 - N O  
M 3 V E  D E S I S - C T R  T O  L Z - D E S I G Y O o  
A 3 0  Y - A Y S - 9  ( I N D )  N - A N S - 9  ( I N D )  G I V I N S  TOT-.3ESP.  
M O V E  T O T - R E S P  T i l  L Z - T O T -  
C 3 M P U T E  L 2 - P E R C T  R O U N D E D  = 

( Y - A N S - 9  I I N D )  / T O T - R E S P )  * 1000 
G J  T O  P - P R T - C o  



P-PRT-10 .  
M3VE A L T - A N S - 1 0  ( I N D I  TO L 2 - A L T A N S .  
H 3 V E  Y-ANS-10 1 I N D I  TO L 2 - Y o  
H 3 V E  N-ANS-10 ( I N D I  1 3  L 2 - N O  
H 3 V E  D E S I Z - C T R  TO L 2 - D E S I G N O .  
ADD Y - A N S - 1 3  ( I N D )  N - A N S - 1 3  ( I N D )  G I V I N G  TOT-RESP. 
H 3 V E  TOT-2ESP TO L 2 - T O T O  
C3MPUTE L Z - P E R C T  ROUNDED = 

( Y - A Y S - 1 D  ( I N D )  / T O T - R E S P )  1000 
G 3  TO P - P a l - C O  

P-PRT-11 .  
H J V E  A L T - A N S - 1 1  ( I N D )  TO L2 -ALTANS.  
M 3 V E  Y-ANS-11  ( I N D )  T D  L 2 - Y O  
M J V E  N-ANS-11 ( I N 3 1  TO L 2 - N o  
H ~ v E  D E S I S - L T R  TO L2 -DESIGNO.  
A 3 0  Y - A Y S - 1 1  ( I N D I  N - A N S - 1 1  ( I N D )  G I V I N G  TOT-RESP. 
M3VE TOT-XESP T D  L2 -TOT.  
C3MPUTE LZ -PERCT ROUNDED = 

( Y - A N S - 1 1  ( I N 0 1  / T J T - R E S P I  * 1000 
G 3  TO P-PRT-C. 

P - P R T - 1 2 0  
M 3 V E  ALT-ANS-12  ( I N D )  TO L 2 - A L T A N S .  
H I V E  Y-ANS-12 ( I N D I  TO L 2 - Y O  
HDVE N-ANS-12 ( I N D I  TO L 2 - N O  
H 3 V E  D E S I G - L T R  TO L 2 - D E S I G Y O .  
A 3 0  Y - A Y S - 1 2  ( I N D )  N - A N S - 1 2  ( I N D J  G I V I N G  TOT-RESP. 
M D V E  T O T - ~ E S P  T D  LZ -TOT.  
CDMPUTE L Z - P E R C T  ROUNDED = 

( Y - A N S - 1 2  ( I N D I  / T D T - R E S P I  * 1 3 0 .  
G 3  TO P-PRT-Co  

P - P R T - 1 3 0  
H J V E  A L T - A N S - 1 3  ( I N 3 1  TO L2 -ALTANS.  
H 3 V E  Y-ANS-13 ( I N D I  TO L 2 - Y O  
H 3 V E  N-ANS-13 ( I N D I  TO L Z - N o  
H 3 V E  D E S I S - Z T R  TO L2 -DESIGNO.  
ADD Y - A N S - 1 3  ( I N D )  N - A N S - 1 3  ( I N D )  G I V I N G  TOT-RESP. 
HIVE T O T - ~ E S P  T O  L Z - T ~ T .  
C 3 H P U T E  LZ -PERCT ROUNDED = 

( Y - A N S - 1 3  ( I N D I  / T O T - R E S P )  * 1000 
P-PRT-C  

PERFORM P - H E A D I N G S  THRU P-HEAD-EXIT .  
U R I T E  LP-RE: FROM L I N E 2  AFTER 2 0  
SUBTRACT Z  FRDM L I N E - C T R o  
ADO 1 1 3  I N 2 0  
GO TO P-PRT-LOOP. 

P - P R T - L P - E X I T .  
E X I T .  

.% .. 
P - H E A 3 I  YGSo 

IF LINE-CTR b I GO TO'P-HEAD-EXIT. 
M3VE PG-CTR TO H l P A G E o  
W R I T E  L P - R E L  FROM H E A D 1  AFTER NEWPAZE. 
U R I T E  LP-REL  FROM H E A D 2  AFTER L O  
W R I T E  LP-RE: FROM H E A D 3  AFTER 2 0  
W R I T E  L P - 3 E Z  FRDM H E A D 4  AFTER 10 
W R I T E  L P - R E L  FROM H E A D S  AFTER 2 0  
W R I T E  LP-RE: FROM H E A D 6  AFTER 10 
W R I T E  LP-REC FROM H E A D 7  AFTER l o  

ADD 1 13 PG-CTR. 
M 3 V E  40 TO L I N E - C T R o  

P -HEAD-EXIT .  
E X I T .  

3 

P-P3 IYT-QLJ IZ .  
PERFORM P - H E A D I N G S  THRU P-HEAD-EXIT .  
MDVF 07-CTR ~n I I-07~n. 



M3VE OTN ( 3 2 - C T R I  10 L1-PZm 
WSITE LP-RE: FR3M L I N E 1  AFTER 20 
SJBTRACT 2 FRUH L INE-CTR-  

P - Q J I Z - E X I T .  
E X I T .  

4. t 

P-CLOSE. 
CLOSE D A T A F I L E  PRINT-FL .  
STOP RUN. 

/* 
// LBLTYP TAPE 
/ /  EXEC LNKEDT 
/ a  
3 S S  E 3 J  



PROGRAM RAARP 0 8 

(a) Program Description 

3.67 This program extracts record type 12, and produces two printouts 

containing information on major laboratory equipment. The printouts 

give the Code number of the equipment name, the quantity and the 

condition. 

3.68 INPUT : (1) The main data file on magnetic tape sorted by 

institution labelled RAARDATA-ST12 (see 2.21 through 

2.34) 

(2) The equipment dictionary file also on magnetic tape 

labelled RAAREQUP-DATA (See 2.41) 

(3) The institution dictionary file on floppy diskette 

loaded onto the program as a card file (see 2.36) 

(4) Parameter card - Latest year of survey 

Record Type selected :12 

Output : (1) Printout:- TABLE 08A entitled 'Analysis of Major 

Scientific Equipment Main Data File Record Type 12 

1979/80' 

(2) Printout: T A B L E ~ ~ B  entitled 'Location and Condition 

of Major Laboratory Equipment 1979/80. (see Appendices 

11, 111)' 

(b) Program Procedure 

3.69 The program first reads the institution dictionary file and loads the 

institution table in  ork king storage. Then the program proceeds to 

read the equipment dictionary file and also loads it in working storage 

area. 



A f t e r  load ing  t h e  two f i l e s  i n  t a b l e  form t h e  program r e a d s  t h e  main 

d a t a  f i l e  and e x t r a c t s  t h e  r e q u i r e d  d a t a  from r e c o r d  type  12.  

Record t y p e  12 c o n t a i n s  f i v e  f i e l d s  f o r  f i v e  p o s s i b l e  t y p e s  of 

equipment. 

The program t e s t s  t h e  f i v e  f i e l d s  and i f  t h e y  a r e  found t o  c o n t a i n  

spaces ,  t h e  record  i s  ignored and t h e  program r e a d s  t h e  n e x t  r e c o r d  

from t h e  main d a t a  f i l e .  Otherwise a l l  t h e  f i e l d s  c o n t a i n i n g  d a t a  

a r e  l i s t e d  t o  produce Tab le  08A. 

The f i e l d s  c o n t a i n i n g  d a t a  a r e  a l s o  w r i t t e n  o n t o  d i s k  s o r t  work 

a r e a  f o r  i n t e r n a l  s o r t i n g  by i n s t i t u t i o n  code,  and equipment code and 

c o n d i t i o n .  The program r e c a l l s  t h e  s o r t e d  r e c o r d s  t o  produce Tab le  

08B. 

To produce t h e  above Tab les  (88A and @8B, t h e  program a l s o  o b t a i n s  t h e  

i n s t i t u t i o n  name from t h e  i n s t i t u t i o n  t a b l e ,  t h e  equipment d e s c r i p t i o n  

from t h e  equipment t a b l e  and equipment c o n d i t i o n  from an e x t r a  t a b l e  

b u i l t  i n  t h e  program. The r e l e v a n t  program f l o w c h a r t  and l i s t i n g  a r e  

o u t l i n e d  i n  t h e  ensu ing  pages .  



(c) PROGRAM FLOW CHART - RAARP 08 

. EQUIPFILE r' . INST-FILE 

. DATAFILE 

. PRINTFILE 1 

INPUT 
START 

PROCEDURE 

($) F I L E S  

DECLARE 
INTERNAL 

READ 
EQUIP 
F I L E  

I 
1 

NO ' 

/ INST-FILE / 

LOAD 
EQUIP-TABLE 

I 

NO ? 
LOAD 
INST-TABLE 



d 

READ 

DATA 

FILE 
I 

YES 

NO 

NO 

YES 

YES 

NO 
v 

SET 
SW1 

TO 
' 1 ' 

STORE 
INST-CODE 

- 

- 
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PREPARE 
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I 

RELEASE 
SORTREC 

I 
PERFORM 
PRINT-1 



u 

MOVE 
40 TO 
LCT 

1 

PRINTLINE /--L1 

FROM LCT 

SPACES TO 
PRINTLINE 





OUTPUT 
PROCEDURE 

SORTFILE 

YES 

SET 
SW2 

TO 
'1' 

>. 
w I 

STORE 
INST-CODE 

STORE 
EQU IF-CODE 

& 
CONDITION 
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COMPARE 

YES 

. 4 
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PRINT-2 

1 
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v 
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ACCUMULATE 
QUANTITY ZEROISE 
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PERFORM 
P R I N T - 2  

Z E R O I S E  
QUANTITY 

I 

PERFORM 
P R I N T - 2  

CLOSE 
F I L E S  

CHANGE O F  
I N S T .  CODE 

END O F  OUTPUT 
PROCEDURE 

(&I RUN 



( d )  PROGRAM LISTING - RAARP08 

j / E f a $ D ~ A ~ # ~ ~ ~ A A R P 0 8 ~ c L A ~ ~ = A ~ U ~ E R = O P S 0 4 0 0 0  

/ /  L I B D E F  C L T T ~ = U S R C L ~  
/ /  O P T I O N  C A T A L  

PHASE R A A R P O B r +  
/ /  E X E C  F C O B ~ L T S I Z E = ~ ~ <  

C 8 L  N ~ S E Q T C L I  S T T S X R E F  IF L O W = ~ O T S T A T E  
1 3 E Y T I F I C A T I D Y  3 I V I S I D N -  
P R O S R A H - I D -  P A A R P 0 8 -  
A J T H O R -  C K C T  hWK, AMKT NKY. 
E V V I R O N M E N T  D I V I S I O N -  
C O N F I G U R A T I O N  S E C T I O N -  
SOURCE-COHPUTERo I 8 M - 3 7 0 -  
O B J E C  1 -COMPdTER-  I B M - 3 7 0 -  
S P E C I A L - N A M E S -  C 0 1  I S  Y E J P A G E  

S Y S I P T  I S  C R E A D E R -  
I Y P U T - O U T P U T  S E L T I O N -  
F  I L E - L O Y T R O L -  

S E L E C T  D A T A F I L E  A S S I G N  TO S Y S 0 0 2 - D A - 3 3 4 0 - S -  
S E L E C T  E O J P - F L  A S S I G N  TO S Y S 0 0 3 - t J T - 3 4 2 0 - S o  
S E L E C T  S O R T - F L  A S S I G N  TO S Y S 0 0 1 - D A - 3 3 4 0 - S - S O R T d K l -  
S E L E C T  I N S T - F I L E  A S S I G N  TO S Y S D Z S - U R - 2 5 0 1 - S -  
S E L E C T  P R I N T - F L  A S S I G N  TO S Y S 0 2 7 - J R - 1 4 0 3 - 5 -  

D A T I  D I V I S 1 3 N -  
F I L E  S E C T I O V -  
F D  D A T A F  I L E  R E C O R D I N G  MODE I S  F 

B L O C K  C O Y T A I N S  7 0 0 0  C H A R A C T E K S  
L A B E L  R E C D 3 D S  ARE S T A N D A R D  
D A T A  RECORD I S  I N R E C -  ... V A L U E  3 F  I 3  I S  * R A A R D A T A e o  

01 I Y R E C -  
0 2  FILLER PIC x c l 4 o r -  

F U  I Y S T - F I L E  R E C U R D I N G  MODE I S  F 
L A B E L  2 E C O 3 D S  ARE 3 M I T T E D  
D A T A  RECORDS I S  I Y S T - R E C -  
V A L U E  OF I D  I S  * R A A R I N S T e -  

01 I Y S T - R E C -  
0 2  I N S T - C O D E  P I C  9 ( 0 3 1 -  
0 2  F I L L E R  P I C  X -  
0 2  I N S T - N A M E  P I C  X ( 6 3 l -  
0 2  F I L L E R  P I C  X ( 1 3 ) -  

%- 

F 3  € ) U P - F L  R E Z O R D I N G  MODE I S  F  
B L O C K  C O N T A I N S  8000 C 4 A R A C T E R S  
L A B E L  R E C O R 3 S  ARE S T A Y D A R D  
D A T A  RECORD I S  EQUP-REC-  

L V A L U E  OF I D  I S  * R A A R E Q U P - D A T A e -  
01 EJUP-RECm 

0 2  E Q U P - h J  P I C  99- 
0 2  F I L L E R  P I C  X -  
0 2  EQUP-NAME P I C  X i 7 7 ) -  

SO S 3 R l - F L  3 E C O R D I N G  MODE I S  F  
L A B E L  R E C 3 R 3 S  ARE STANDARD-  

01 S 3 R T R E C -  
0 2  S - K E Y -  

03 S - I V S T - C O D E  P I C  X (  0 3 1 -  
03 S-EOUP-CODE P I C  X ( O 2 )  
03 S - C 3 N 3  P I C  XI 

O Z  S - d T Y  P I C  X ( 0 2 I .  
0 2  S -OTY1  R E D E F I N E S  S - O T Y  P I C  390 

F J  P S I Y T - F L  R E C 3 R D I Y G  MODE I S  F 
L A B E L  R E C O q D S  ARE 3 M I I T E D  
D A T A  R E C O 3 D S  I S  L P - R E C -  

01 LP-REC. 
OZ F I L L E R  P I C  X ( 1 3 3 ) -  



bd3R<I YG-STORALE SEC TION- 
7 7  S d 1  PI :  9 VALUE 0- 
7 7  L 2 T  PI:  9 9 9  VALUE 00 
7 7  PAGECT PI:  9 9 9  VALUE 00 
7 7  CTR1  P I =  9 9 9  VALUE 00 
7 7  CTRZ PI :  9 9 9  VALUE 00 
7 7  CTR3 PI :  9 9 9  VALUE 00 
01 PARA-CARD. 

0 2  P-OAT'E P I C  X ( O 7 ) o  
0 2  F I L L E q  P I C  X ( 7 3 ) o  

01 I YST-CODE-So 
0 2  ID-CODE-S P I C  X I O 3 ) o  
0 2  ID-N9-S 3EDEF INES  ID-CODE-S P I C  9 9 9 0  

01 IYST-TABLE. 
0 2  TINST-CODE P I C  X ( 0 3 1  OCLURS 1 5 0 -  
0 2  T IYST-YM P I C  X ( 6 3 )  OCCURS 1 5 0 0  
0 2  THDDE-1 P I C  X ( 0 3 )  DCCURS 9 9 9 0  

01 ELIUP-TABLE. 
0 2  TEQiJP-C3DE P I C  X I 0 2 1  OCCURS 9 9 0  
0 2  TEOUP-NIHE P I C  X ( b 0 )  DCCURS 9 9 0  
0 2  TMODE-2 P I C  XX OCCURS 9 9 9 0  

0 1  F I L L E R .  
0 2  WEOUP-C3DE P I C  XXo 
0 2  WQTY P I C  xxm 
0 2  WOTYl REDEFINES WJTY P I C  9 9 0  
0 2  WCOYD P I C  Xo 

01 W3RKRECo 
0 2  R INST-CJOE P I C  X ( 0 3 ) -  
0 2  F I L L E R  P I C  X ( 0 3 ) .  
0 2  RREC-TYPE P I C  XXo 
0 2  RREC-TP REDEFINES RREC-TYPE P I C  9 9 0  
0 2  REOUP-C3OE- 1 P I C  X ( 0 Z ) o  
0 2  R?TY-1 P I C  X ( O 2 ) .  
0 2  RYR-1  P I C  XXo 
0 2  RCOYD-1 P I C  Xo 
0 2  R P R t T - 1  P I C  XKXm 
0 2  RCOST-1 P I C  X ( 0 7 ) o  
0 2  REOJP-C3DE-2 P I C  XX- 
0 2  ROTY-2 P I C  XXo 
0 2  RYR-2 P I C  XK- 
0 2  RCOYO-2 P I C  XI 
02 RPRCT-2 P I C  XXX. 
(12 RCOST-2 P I C  X ( 0 7 ) o  

0 1  HEADlm 
0 2  F I L L E 2  P I C  X ( 0 3 )  VALUE SPACES. 
0 2  H l D A T E  P I C  X ( 0 8 ) o  
0 2  F I L L E A  P I C  X l l b )  VALUE SPACES. 
0 2  F I L L E R  P I C  X ( 5 5 )  VALdE 

' N A T I O N A L  c O U Y C I L  F O R  S C 1 E Y C E ' -  
0 2  F I L L E R  P I C  X ( 3 O )  VALUE 

' A N D  T E C H N O L O G Y ' .  
0 2  F I L L E R  P I C  X ( 1 1 )  VALLJE SPACES. 
0 2  F I L L E R  P I C  X ( 0 5 )  VALJE 'P4GE: ' 0  

0 2  H lPAGE P I C  2 2 9 -  
0 2  F I L L E T  P I C  X ( 0 4 )  VALLJE SPACES- 

... 7 

0 1  HEADZ- 
0 2  F I L L E T  P I C  X ( 4 5 )  VALUE SPACESm 
0 2  F I L L E 3  P I C  X ( 4 5 )  VALUE 

'RES3URCE A L L O C A T I a N  I N  AGRICULTJRAL RESEACH ' m  

0 2  F I L L E 3  P I C  X 1 4 3 J  VALUE SPACES. 
Z 

01 HEAD3Am 
0 2  F I L L E T  P I C  X ( 0 3 )  VALUE SPACES- 
0 2  F I L L E 2  P I C  X ( 0 7 )  VALUE 'T4BLE :  '- 
0 2  F I L L E T  P I C  XXX VALUE 'D8A ' -  



U L  t l L L t &  
0 2  F I L L E R  

* A N A L Y S I S  
0 2  F I L L E Z  
0 2  H3AYEAR 
0 2  F I L L E X  
HEAD3Bm 
0 2  F I L L E R  
0 2  F I L L E 9  
0 2  F I L L E R  
0 2  F I L L E Z  
0 2  F I L L E R  

* L 3 C A T I O Y  
0 2  H3BYEAR 
0 2  F I L L E R  
HEAD4- 
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  

Y L L ' X I J L I  V A L U t  b I 'AL t5 -  
P I C  X ( 4 8 1  VALUE 

OF MAJ3R S C I E N T I F I C  EQUIPMENT MAIN  DATA*  
P I C  X ( Z O 1  VALUE ' F I L E  RECCIRD TYPE 1 2  * -  
P I C  X ( 0 7 1 .  
P I C  X ( 1 3 1  VALUE SPACES- 

P I C  XXX VALUE SPACES- 
P I C  X i 0 7 1  VALUE * T A B L E :  * -  
PIC ~ ( 0 3 1  VALJE *38ae .  
P I C  X i 3 2 1  VALUE SPACES- 
P I C  X i 5 3 1  VALUE 

AND CONDIT ION OF MAJJR S C I E N T I F I C  EQUIPMENT * -  
P I C  X i 0 7 1  VALJE SPACES- 
P I C  X i 2 8 1  VALUE SPACES- 

P I C  X ( 4 5 1  VALUE SPACES- 
P I C  X ( 6 0 1  VALUE ALL  * - * -  
P I C  X ( 2 0 1  VALUE SPACES- 

HEADS- 
0 2  F I L L E 3  P I C  X ( 2 O I  VALUE SPACES- 
0 2  F I L L E a  P I C  X ( 2 6 1  VALUE 

* I N S T I T U T I O N  CODE 6 NAME : - * -  
0 2  F I L L E Z  P I C  X ( O 2 1  VALUE SPACES- 
0 2  H6IYST-LODE P I C  XXX- 
0 2  F I L L E R  P I C  XX VALUE SPACES- 
0 2  HbIVST-YM P I C  X l b 3 1 -  
0 2  F I L L E 2  P I C  X ( 1 7 1  VALUE SPACES- 

HEAD6m 
0 2  F I L L E R  
0 2  F I L L E R  

* E  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
HEAD7- 
0 2  F I L L E a  
0 2  F I L L E R  

'CCIDE 
0 2  F I L L E 3  

HEADBm 
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E R  
0 2  F I L L E 2  
0 2  F I L L E R  
0 2  F I L L E 3  
0 2  F I L L E R  
0 2  F I L L E 9  
0 2  F I L L E R  
L I N E 1 0  
0 2  F I L L E 3  
0 2  L1-CODE 
0 2  F I L L E 3  
0 2  L l E V A Y E  
0 2  F I L L E R  
0 2  L l - 3 T Y  
0 2  F I L L E 3  
0 2  L1-COYD 
0 2  F I L L E Z  

P I C  X (ZO1  VALUE SPACES- 
P I C  X i 2 5 1  VALUE 

Q U I P M E N T * ,  
P I C  X ( 4 8 1  VALUE SPACES- 
P I C  X ( O 8 1  VALUE * 3 U A N T I T Y e r  
P I C  X i 0 5 1  VALUE SPACES- 
P I C  X i 0 9 1  VALUE * L O Y D I T I O Y ' -  
PIC ~ ( 1 8 1  VALUE S P A C E S -  

P I C  X ( 2 O I  VALUE SPACES- 
P I C  X ( 2 9 1  VALUE 

D E S C R I P T I O N * .  
P I C  X ( 8 4 1  VALUE SPACES- 

P I C  X ( 2 0 )  
P I C  X ( 0 4 )  
P I C  X ( 0 4 1  
P I C  X ( 2 1 1  
P I C  X i 4 4 1  
P I C  X ( O 8 1  
P I C  X ( 0 5 1  
P I C  X i 0 9 1  
P I C  X ( 1 8 1  

P I C  X I 2 1 1 m  
P I C  X(O21m 
P I C  X ( 0 5 1 ,  
P I C  X ( 6 3 1 -  
P I C  X ( 0 9 1 m  
P I C  2 9 -  
P I C  X ( 0 7 1 -  
P I C  XL151, 
P I C  X ( 1 2 1 -  

VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 
VALUE 

SPACES- 
ALL  * - * -  

SPACES- 
ALL * - * -  

SPACES- 
ALL  * - * -  

SPACES- 
ALL  * - * *  

SPACES* 



0 1  C J N J I T I 3 N - T A B L E .  
0 2  F I L L E 2  P I C  X i 1 7 1  V A L U t  

' L  E X L E L L E Y T  ' . 
0 2  F I L L E 2  P I C  X ( 1 7 )  VALUE 

' 2  G J 0 3  ' 0 

0 2  F I L L E ?  P I C  X ( 1 7 1  VALUE 
' 3  F A 1 3  ' 0 

0 2  F I L L E R  P I C  X ( 1 7 1  VALUE 
' 4  P 3 0 2  ' • 

0 2  F I L L E i  P I C  X (  1 7 )  VALUE 
' 5  NLIT O ? E R A T I 3 N A L ' .  

01  F I L L E R  T E I E F I V E S  COVDITIOV-TAdL-• 
O Z  F I L L t H  OLCJRS 5 .  

c j  T C  I ~ V J - L U O E  PIC x .  
3 I L L  I- P I C  K O  

0 TC J~I- J A Y E  P I C  X ( l > ) .  
P 2 O C E U U I E  U I V I S I O q -  
P - S T A l T .  

OPE \ I h P U T  I A T A F I L E  EQUP-FL 
I N S T - F I L E  

OUTPUT P i X I Y T - F L -  
MSVE SPACES TO I Y S T - T A 3 L E  E d U P - T A B L E  

L I N k 1 .  
MJVE 1 TO CTR2 C T R 3 -  
M3VE LU4RENT-DATE T 3  i 1 D A T E .  
ACCEPT PAaA-CARD FRJM CREADER. 
I F  P-3ATE = SPACES 

D I S P L A Y  'PARAMETER E R R O I '  
D I S P L A Y  'RUN ABANDOVED' 
STOP RUN. 

MJVE P-DATE T 3  H3AYEAR H3BVEARo 
S J R T  SORT-FL ON ASCEN3XWG KEY S-kEV 

I N P J T  PqOCEDURE I S  P - I N P U T  
OUTPUT PROCEDURE I S  P-OUTPUT. 

P - I V P J T  SECTXJNm 
P-READ-1. 

READ E Q J P - F L  AT END G 3  TO P-REAJ-2.  
I F  C T R 3  > 39 GO TO P-TABLE-OVEiXFLOd. 
MJVE E Q J P - N 3  TO TEQJP-CODE I C T R 3 ) o  
M3VE EQJP-NAME TO TFJUP-NAYE ( CTR3 1  
M3VE CTR3 T 3  TMDDE-2 ( E 3 U P - V O I .  
A J D  1 1 3  L T t 3 -  
GO TO P-REA3-1.  

P-TABLE-OVEiXFLOd. 
D I S P L A Y  ' EQUIPMENT T A a L E  FULL ' .  
D I  SPLAY ' RUV ABANDQVED' 
STOP RUV. 

* 

P-READ-2. 
READ I Y S T - F I L E  AT END G 3  T J  P-READ-3m 
I F  CTRZ > L 5 0  GO TO P - T A B L E - F U L L .  
MJVE INST-CODE TLI T IYST-CODE I C T R 2 ) -  
M3VE I V S T - V A H E  T 3  T I N S T - N ' 4  ( C T R Z ) .  
M3VE CTRZ 1 3  TM3DE-L ( I N S T - C Q D E I  
ADD 1 TO C T R 2 0  
G 3  T 3  P-READ-2. 

a. .- 
P - T A B L E - F U L L .  

D I  SPLAY ' I N S T I T U T I D N  T A B L E  F J L L ' .  
D I S P L A Y  'RUN hBANPOhED'.  
STOP RJNm 

* .- 
P-READ-3. 

READ D A T A F I L E  I N T O  dORKREC AT EVD GO TO P-END. 
I F  RREC-TYPE NDT = '12 '  G3 13 P-READ-3-  



P - K l o  # 

I F  S d L  = 1 G J  T O  P - C J M P A R E -  
M 3 V E  L  T 3  S W L -  

P - S T O R E -  
* M 3 V E  3  I YST-CODE TO I D - C 3 D E - S o  

P - C 3 M P A R E -  
I F  R I N S T - C 3 D E  N 3 T  = I D - C 3 D E - S  GO T 3  P - I N S T - C H G E -  
I F  REQLJP-C3DE-1  N 3 T  N U M E R I C  OR 

R E Q U P - C 3 D E - 1  = S P A C E S  50 1 3  P - C H E C K - 2 -  
M 3 V E  R I V S T - L O D E  T O  S - I N S T - C 3 D E -  
M 3 V E  RE'JUP-CODE-1 1 3  NEOUP-CODE S - E 3 U P - C O D E -  
M 3 V E  R Q T Y - 1  T O  WOTY S - Q T Y -  
MOVE R C D N 3 - 1  TO WCOVD S-CON!)- 
R E L E A S E  S J R T R E C -  
P E R F O R M  P - P X I h i T  T H R U  P - P R I N T - E X I T -  

P - C d E C K - 2 -  
I F  R E Q U P - C 3 D E - 2  NOT N U M E R I C  OR 

R E Q J P - C 3 0 E - 2  = S P A C E S  G J  TO P - R E A D - 3 -  
M 3 V E  R I Y S T - C O D E  T O  S - I N S T - C 3 O E o  
MOVE REOUP-CODE-2  T O  d E O U P - L O D E  S - E Q U P - C O D E -  
M 3 V E  R Q T Y - 2  T O  k Q T Y  S - O T Y o  
M 3 V E  RCJN3-2  TO WCOUD S-CON3. 
R E L E A S E  S 3 R T R E C m  
P E R F O R M  P - P a I N T  T H R J  P - P R I N T - E X I T -  
G 3  TO P - R E A J - 3 .  

... .- 
-.- 

P - I  YST-CHGE-  
M O V E  o TO i:~. 
M 3 V E  S P A C E S  T O  L I N E L I  
G 3  TO P - S T O 3 E o  

.,. .- 
P - P f 7 I V T m  

P E R F O R M  P - i E A D  T H K U  P - H E A D - E X  I T -  
MDVE WEQUP-CODE TO L 1 - C O D E -  
P E R F O R M  P - E Q U P - D E S  T H R U  P - E O U P - E X I T -  
M 3 V E  d Q T Y  1 3  L L - Q T Y -  
P E R F O R M  P - C J N D - D E S C  T H R U  P - C O N D - E X 1  T o  
W Z I T E  L P - R E C  FROM L I N E 1  A F T E R  20 
S J B T R A C T  2  F R 3 M  L C T -  
M 3 V E  S P A C E S  T O  L I N E L O  

P - P R I V T - E X I T -  
E X I T -  

P - E 1 U P - D E S -  
M 3 V t  1 TO C T R L m  
M 3 V E  S P A C E S  TO LLENAME.  

P-E;)UP-So 
I F  C T R l  > 93  M 3 V E  0 TO C T a L  GO T O  P - E Q J P - E X I T -  
I F  T E Q J P - C J D E  ( C T R 1 )  = d E d U P - C O D E  

MOVE T E U U P - N A M E  ( C T R L  1 3  L l E N A M E  
GO TO P - E O U P - E X I T -  

A 3 0  1 TO C T R l m  
GO TO P - E O U P - S o  

P - E 3 U P - E X I T -  
E X I T -  .- 

P - C 3 N 3 - D E S C o  
M J V E  1 TO C T R 2 -  
M 3 V E  S P A C E S  T O  L l - C D N D -  

P - C J N D - S o  
I F  C T R 2  5 5 MJVE 0 TO C T R 2  SO T J  P - C O V O - E X I T -  
I F  TCDND-LODE ( C T R Z )  = wCONO 

MOVE TC3ND-NAME ( C T R 2 )  TO L 1 - C 3 N D  GO T O  P - C O N D - E X I T -  
A 3 0  1 TLI L T 3 2  GO TO P - C O N D - S o  

P - C 3 N 3 - € X I T -  
E X I T -  



v - M t A J .  

I F  L C T  3 0 GO TO P - H E A D - E X 1  TI 
A J D  1 T 3  P A G E C T *  
M 3 V E  P A S E L T  TO t i 1 P A G E -  
W R I T E  L P - R E C  F R O M  H E A D 1  A F T E R  N E M P A G E o  
W 3 I T E  L P - R E C  F R O M  H E A D 2  A F T E S  1- 
W i I T E  L P - R E C  FROM H E A D 3 A  A F T E a  2 0  
W Y I T E  L P - R E C  F a O M  H E A D 4  A F T E R  1- 
M 3 V E  I D - Y O - S  T O  1 6 I N S T - C I D E *  
I F  T M D D E - 1  ( 1 3 - N O - S l  = S P A C E S  
M 3 V E  S P A C E S  T J  H 6 I N S T - N M  GO T O  P - H D *  
M 3 V E  T , 9 O D E - 1  ( I D - N d - S i  T O  C T R Z o  
M 3 V E  T I Y S T - V M  I C T R Z J  T O  H b I N S T - N M o  

P - H D *  
W R I T E  L P - 3 E L  F R D M  H E A D 5  A F T E R  2 -  
W R I T E  L P - R E C  FROM H E A D 6  A F T E R  20 
U T I T E  LP-RE, FROM H E A D 7  A F T E R  2 0  
W a I T E  L P - ? E L  F R a M  H E A D 8  A F T E ?  1- 
M 3 V E  40 TO L C T o  

P - H E A D - E X I T *  
E X I T .  

* 

P - E N D -  
C L O S E  9 A T A F I  LEI 
M 3 V E  S P A C E S  T 3  L P - R E C *  
W R I T E  L P - R E L  A F T E R  YEWPAGE-  
W 3 I T E  L P - R E G  A F T E R  V E d P A G E *  

P - O J T P U T  S E C T I O V *  
P-RETUR'UO 

M D V E  0 TO P A G E C T  L C T  S W 1  U Q T Y l *  
. M 3 V E  S P A C E S  T D  L I N E l *  
M 3 V E  1 T 3  ' T R 2  C T R 3 .  

A C 

P - R E A D - 6 .  
R E T U R N  S O R T - F L  R E C O 4 D  A T  E N D  G 3  TO P - E N D - 2 .  

P - R 2 0  
I F  S d l  = 1 GO TO P - C 3 M P A R E - 2 .  
MOVE 1 T 3  SW1-  

P-STOi3E-2 .  
M 3 V E  S - I N S T - C O D E  TO I D - C 3 D E - S o  

P - S T O R E - 3 .  
M 3 V E  S-EOUP-CODE T O  WEaUP-CODE. 
M 3 V E  S - t O N D  TO WCO'IDI 

P - C 3 M P A R E - 2 1  
I F  S - I Y S T - C O D E  N 3 T  = I D - C J D E - S  GO T 3  P - I N S T - C H G - 2 -  
I F  S - E 3 U P - L O D E  N 3 T  N U Y E T I C  OR 

S - E O U P - L O D E  = S P A C E S  L O  T 3  P - R E A D - 4 .  
E X A Y I N E  S - Q T Y  R E P L A C I N G  L E A 3 I V G  S P A C E S  B Y  Z E R J S *  
I F  S-CITY VOT N U M E R I C  SO TO P - R E A D - 4 1  
I F  S-EQUP-CODE NOT = WEJUP-CODE GO TO P - C H A N S E - 2 1  
I F  S - C 3 N 3  = d C 3 N D  ADD S - Q T Y 1  TO W a T Y l  

GO T O  P-READ-4 .  
P - C d A V G E - 2 -  

P E R F O R M  P - P R I N T - 2  T 4 R U  P - P R I N T - 2 - E X I T .  
M 3 V E  0 TO WJTY1. 
GO TO P - S T O 3 E - 3 0  

4. C 

P - I V S T - C H G - 2 .  
P E R F O R M  P - P R I Y T - 2  T t i R U  P - P R I N T - 2 - E X I T -  
M J V E  0 TO L C T  U O T Y l o  
M J V E  S P A C E S  1 3  L I N E 1 0  
GO TO P - S T O R E - 2 .  

* C 

P - P a I V T - 2 -  
I F  W E Q J P - C 3 D E  < '01 '  OR 

W E Q J P - C 3 D E  b '64 '  GO T 3  P - P R I N T - 2 - E X I T -  



P t K F U K M  IJ-dt AU-2 I 4 K J  P - H t A U - L - t X I  I 
MOVE WEQUP-CODE T O  L 1 - C O D E .  
P E R F O R M  P - E Q U P - D E S - 2  T t i R U  P - E Q J P - 2 - E X I T .  
M 3 V E  d O T Y  1 3  L 1 - Q T Y o  
P E R F O R M  P - C 3 N D - D E S C - 2  T H R U  P - C O Y D - 2 - E X I T -  
W 3 I T E  L P - 3 E C  F R O H  L I N E 1  A F T E R  2. 
S J B T R A C T  Z  F R O M  L C T -  
M 3 V E  S P A C E S  T O  L I Y E 1 .  

P-PZIYT-2-EXIT-  
E X I T -  

P -EL IUP-DES-Zm 
M J V E  1 T O  C T R l m  
M 3 V E  S P A C E S  T O  L l E N A M E o  

P - E ~ U P - S - Z -  
I F  C T R l  > 99 MOVE 0 T O  Z T R 1  G 3  T O  P - E Q J P - 2 - E X I T .  
I F  T E Q J P - C J D E  I C T R l )  = d E J U P - C O D E  

M O V E  T E Q U P - N A M E  ( C T R 1 )  TCI L L E Y A M E  
GO T O  P - E L I U P - 2 - E X I T .  

A 3 D  1 TO C T R l m  
G 3  T O  P - E Q d P - S - 2 .  

P - E J U P - 2 - E X I T -  
E X I T .  

e 
P - C 3 N D - D E S C - 2 0  

M 3 V E  1 T O  C T R Z -  
M 3 V E  S P A C E S  T O  L 1 - C O N D O  

P - C 3 N 3 - S - Z -  
I F  L T R Z  > 5 M O V E  O T O  C T R Z  50 T J  P - C O Y D - 2 - E X I T *  
I F  TCOND-LODE ( C T R Z )  = W C O N J  

MOVE T C 3 N i l - N A M E  ( C T R Z )  T iJ  L 1 - C 3 N D  GO T O  P - C O N D - 2 - E X I T -  
A a D  1 1 3  t T 2 2  GO T O  P - C D N D - S - 2 0  

P - C J N O - 2 - E X I T .  
E X I T -  

P - H E A 3 - 2 -  
I F  L C T  ) 0 GO T O  P - H E A D - 2 - E X I T .  
A 3 0  1 1 3  P A G E C T -  
M 3 V E  P A G E C T  T O  H l P A G E m  
W T I T E  L P - R E C  F R O H  H E A D 1  A F T E R  N E W P A G E *  
W i I T E  L P - R E C  F R O M  H E A D 2  A F T E R  1- 
W i I T E  L P - R E C  F R O M  H E A D 3 3  A F T E R  2. 
W 3 I T E  L P - R E C  F R O Y  H E A D 4  A F T E R  10 
M 3 V E  I D-YO-S TO d 6 I N S T - C J D E .  
I F  T M D D E - 1  ( 1 9 - N O - S l  = S P A C E S  
M 3 V E  S P A C E S  1 3  H 6 I N S T - N M  GO 1 3  P-4D-2 .  
M 3 V E  T H O D E - 1  ( I D - N 3 - S )  T O  C T R 2 .  
H J V E  T I Y S T - Y M  l C T R Z l  T O  H S I N S T - Y M .  

P - H D - 2 0  
W 3 I T E  LP-aE,  F R 3 M  H E A O S  A F T E R  2. 
W R I T E  LP-RE:  F R O M  H E A D 6  A F T E R  2. 
W R I T E  LP-RE:  F R O M  -4EAD7 A F T E R  2 0  
W l I T E  L P - 3 E C  F R O M  d E A D 8  A F T E R  l o  

M J V E  40 T O  L C T .  
P - H E A D - 2 - E X I T .  

E X I T -  .. 
P - E Y D - 2 .  

C L O S E  I N S T - F I L E  E Q J P - F L  
P a 1  Y T - F L -  

S T O P  RUN. 
/ ;: 
// L B L T Y P  T A P E  
// E X E C  L Y K E D T  
/ a  
+ !if ECIJ 



CHAPTER I V  

OPERATING PROCEDURES 

(A) GENERAL LISTINGS 

( i) JOB RAART80 

4.1 This job produces an error LIST 80 of the main data file for manual 

corrections and resubmission. At the same time it produces a magnetic 

tape file of the accepted data labelled RAARDATA. 

Operating Instructions 
a- 

4.2 The operator is instructed to enter the following message through the 

console: S RDR, OOA, A,'RAARINPT~ N where N is the number of diskettes 

to be read. RAARWPT is used 3s  a common header in all the diskettes 

with a ' C '  in column 45 of all the diskettes except the last one which 

bears an 'L' in 45. The required JCL statements are listed 

in the following pages. 



( RAART 80 J.C.L.' STATEMENTS 

4 . 3  :: Sff J I B  J V M = R A A R T B O T C L A S S = A T U S E ~ = ~ P S Q ~ O ~ O  
/ /  J 3 8  R A A 3 T B O  
/ /  L I B 3 E F  L L T S E A R C - ~ = J S ~ C L Z  
/ /  A S S G N  S Y S 3 0 1 v X ' 3 0 8 '  
/ /  A S S S N  S Y S J O Z T X ' ~ ~ ~ '  
/ /  T L a L  S Y i 0 3 2 1 ' R A A R 3 A T A ' r 9 9 9  
/ /  O L B L  S Y S 0 3 l r ' 2 A A P I N ? T '  
/ /  E X T E N T  S Y S 0 3 1  
/ /  E X T E N T  S Y S 0 3 1  
/ /  E X T E N T  S Y S 0 3 1  
/ /  E X T E N T  S Y S 0 3 1  
/ /  L X T E N T  S Y S O 3 1  
/ /  P 4 U S E  L 3 A 3  I k P U l  D I S K E T T E S  3N COB R S C R A T C H  T A P E  3N 280 
/ /  E X E C  4 A 4 K P 8 3  
/ ::: 
/ B  
:> S f  &=3J 



4.4 Thi s  job,  which produces a  l i s t i n g  (LIST 81) of t h e  s o r t e d  

RAARDATA f i l e ,  i s  run  i n  two s t e p s .  

Job Step 1 

The i npu t  RAARDATA i s  s o r t e d  by i n s t i t u t i o n  code,  Batch number and 

Record type.  An ou tpu t  t ape  f i l e  l a b b e l l e d  RAARDATA-ST01 i s  c r e a t e d .  

Job S t e ~  2 

The ou tpu t  t a p e  f i l e  from job  S tep  I i s  then  read  by program RAARP81, 

t oge the r  w i th  t h e  i n s t i t u t i o n  f i l e  on d i s k e t t e  a s s i gned  a s  a  ca rd  f i l e .  

The Output from t h i s  job s t e p  i s  a  p r i n t o u t  of t h e  main d a t a  f i l e  

e n t i t l e d  LIST 81. 

(a )  Opera t ing  I n s t r ~ l c t i o n s  

4.5 The fo l l owing  message i s  typed on t h e  conso le  be fo r e  r e ad ing  t h e  

d i s k e t t e s  i n  t h e  o r d e r  given:  SRDR, OOA, A, 'RAARINST', N where 

N i s  t h e  number of d i s k e t t e s  t o  be r e a d  and RAARINST i s  a  common 

header  i n  a l l  t h e  d i s k e t t e s  w i th  a  ' C '  i n  column 45 o f  t h e  f i r s t  

d i s k e t t e s  and an 'L' i n  column 45 of t h e  last d i s k e t t e .  The 

r equ i r ed  JCL s t a t emen t s  a r e  l i s t e d  i n  t h e  fo l l owing  pages .  



4.6 * Lf J3B J N M = R A A R T ~ ~ ~ C L A S S = A T U S E R = D P S O C O O O  
/ /  J 3 B  R A A R T B 1  
/ /  L I B D E F  C L I S E A R C ~ = U S ~ C L Z  
:= %!i P R T  C L l P Y = l  
/ /  A S S S N  S Y S 3 0 1 r X ' Z 8 2 '  
/ /  A S S J N  S Y S O O Z v X ' Z 8 3 '  
/ /  A S S G N  S Y S 0 0 3 , D I S K 9 V a L = C P W A C C , S H R  
/ /  T L B L  S O ~ T I N 1 , ' R A A R D b T A '  
/ /  T L B L  S O R T 3 U T v ' R A A & D a T A - S T 0 1 '  9999 
/ /  D L B L  S O i t T A K l r 9 0  
/ /  E X T E N T  S Y S 0 3 3 9 C P W A C Z 9  1 ~ 0 ~ 2 2 0 8 ~ 2 4 0  
/ /  P A U S E  L 3 A D  I N P U T  T A P E  O N  2 8 3  8 S C R A T C d  T A P E  OV 2 8 2  
/ /  E X E C  S O 2 T , S I Z E = 6 4 K  

S J R T  F I E L ~ S = ( ~ ~ ~ ~ C H ~ A ~ ~ ~ ~ ~ ~ ~ C H T A ~ ~ ~ Z ~ C H ~ A I ~ W O R K = ~ ~ F Z L E S = ~  
R E C J R J  T Y P E = F  , L E N S T H = 1 4 0  
I V P F I L  B L < S I Z E = 7 0 0 0  
O J T F I L  3 L K S I Z E = 7 0 0 0  
E V D  

/$  
S T E P  2 P R I N T I N G  3F R A A R T 8 1  T A B L E  

/ /  A S S G N  S Y S 3 0 1 r X ' 2 8 2 '  
/ /  A S S S N  S Y S 3 2 5 v R E A D E R  
/ /  A S S G N  S Y S 0 2 7 r P H I ~ T E R  
/ /  T L B L  S Y S 0 3 1 9 ' R A A R D A T A - S T O 1 '  
/ /  P b U S E  R E W I N D  T H E  SC3ATCt-l T A P E  O N  282 
/ /  E X E C  R A A R P 8 1  



( i i i )  JOB RAART82 

4.7 This  job produces a v a l i d a t i o n  e r r o r  LIST82 and a l s o  a c l e a n  master  

f i l e  from the  raw d a t a  f i l e .  

(a)  Operat ing I n s t r u c t i o n s  

4.8 The ope ra to r  i s  i n s t r u c t e d  t o  e n t e r  t h e  fo l lowing  message on the  

console: 

SRDR, OOA, A, 'RAARPROG', N where N i s  t h e  number of d i s k e t t e s  t o  be 

read ,  RAARPROG is  a common header i n  column 45 of a l l  except  t h e  l a s t  

d i s k e t t e  which bea r s  an 'L' i n  column 45. The r equ i r ed  JCL s ta tements  

a r e  l i s t e d  i n  t h e  fo l lowing  pages.  



(b)  RAART82 JeC.L.  STATEMENTS 

4 . 9  $ If JDB J V M = R A A R T 8 2 v C L A S S = A v U S E R = D P S O 4 0 0 0  
// J3B R d A 2 T B 2  
/ /  L I B D E F  L L v S E A R C r i = U S 2 C L Z  
+ £ S  P 3 T  C J P Y = l  
/ /  A S S L N  S Y S 3 0 1 v X m Z 8 3 '  
/ /  A S S S N  S Y S O 0 2 v X m Z 8 3 '  
/ /  A S S S N  S Y S 3 0 3 v X ' Z B Z '  
/ /  A S S S N  S Y S 3 2 5 v R E A D E R  
/ /  A S S G N  S Y S 3 2 7 v P R I N T E 2  
/ /  T L B L  S Y S O ~ ~ V ' R A A R ~ A T A '  
/ /  T L B L  S Y S 0 3 2 v ' R A A R D A T A m  9 3 6 5  
/ /  T L B L  S Y S 0 3 3 , ' R A A R P R J J - D A T A - S '  
/ /  P A U S E  L 3 A l  I N P U T  T A P E S  3 N  2 8 0 ~ 2 8 2  8 S C R A T C H  T A P E  3 N  283  
/ /  E X E L  R A A R P 8 2  



( i v )  J O B  RAAXT83 

4.10 T h i s  job  produces  v a l i d a t i o n  e r r o r  LIST83 from t h e  amendment r e c o r d s  

submit ted on d i s k e t t e .  I n  a d d i t i o n  a  t r a n s a c t i o n  f i l e  on t a p e  of 

a l l  t h e  v a l i d  r e c o r d s .  

(a)  Opera t ing  I n s t r u c t i o n s  

4.11 The f o l l o w i n g  message i s  typed on t h e  Opera to r  Console b e f o r e  r e a d i n g  

t h e  d i s k e t t e s  i n  t h e  o r d e r  g iven:  

SRDR, OOA, A ,  'RAARPROG', N where N i s  t h e  number of d i s k e t t e s  t o  be 

r e a d ,  RAARPROG i s  a Common header  i n  a l l  t h e  d i s k e t t e s  w i t h  a  ' C '  

i n  Column 45 i n  a l l  excep t  t h e  l a s t  d i s k e t t e  which shou ld  have an 'L ' .  

The d a t a  d i s k e t t e  is  r e a d  when r e q u i r e d  by t h e  pause  c a r d .  The 

r e q u i  r e d  JCL s t a t e m e n t s  a r e  l i s t e d  i n  t h e  f o l l o w i n g  pages .  



( M A R T 8 3  J . C . L .  STA'TEMENTS 

4.12::: f5. J I B  J V M = R A A X T B 3 r C L A S S = A r U S E ~ = ~ P S O ' t O O O  
/ /  J38  R A A I T B 3  
/ /  L I a D E F  Z L t S E A R . C I = d S X C L Z  
c: L E  P 2 T  C ' l P Y = l  
/ /  ASS;N S Y S 3 0 1 r K ' 3 0 3 '  
/ /  ASSGN S Y S 3 0 2 r X ' 2 8 2 '  
/ /  ASSSN S Y S 3 0 3 r X ' 2 8 3 '  
/ /  ASSSN S Y S 3 2 5 r R E 4 0 E R  
/ /  ASS;& S Y S 3 2 7 r P R I N T E I  
/ /  D L B L  S Y S 0 3 l r ' R A A R I N P T '  
/ /  E K T t N T  S Y S O O l  
/ /  T L d L  S Y S 0 3 2 r ' R A A R T R A N ' r 3 6 5  
/ /  T L B L  S Y S O ~ ~ V ' R A A R P R ~ J - D A T A - S '  
/ /  PAUSE L 3 A 3  I N P U T  TAPE U \  2 8 3  d SCRATCd 3 N  2 3 2  
/ /  PAUSE L 3 A l  I N P U T  D I S K E T T E  ON 3 0 b  
/ /  EKE: X A A R P 8 3  



(v) JOB RAART84 

4.13 This  job which produces an update r e p o r t  (LIST84) and an updated 

master f i l e  i s  run i n  two job  s t e p s :  

Job st= 

The input  RAARTRAN f i l e  i s  so r t ed  by i n s t i t u t i o n  code, record  type ,  

i tem code, p r o j e c t  number and programme number. An output  d i s c  

f i l e ,  l a b e l l e d  RAARTRAN-S i s  c rea t ed .  

Job Step 2 ------ 

The output  d i s c  f i l e  from job s t e p  1 i s  then ass igned  t o  be read by t h e  

program RAARP84, toge ther  wi th  t h e  brought forward master  f i l e .  The 

output  r epo r t  and an updated master f i l e  l a b e l l e d  RAARDATA 

(a) -------------- Operating I n s t r u c t i o n s  

4.14 The opera tor  is i n s t r u c t e d  t o  s t a r t  t h e  d i s k e t t e  Reader and then read 

t h e  JCL's  from d i s k e t t e -  The requi red  JCL s ta tements  fo l low in 

t h e  next page. 



( b )  RAART84 JCL STATEMENTS 

4.15 + ES J3B J V M = R A A R T 8 4 r C L A S S = A r U S E R = 3 P S 0 4 0 0 0  
/ /  J38 R A A 3 T 8 4  
/ /  L I B 3 E F  L L v S E A S C d =  J S I C L Z  
3 S!i P ~ T  C 3 P Y = L  
/ /  AS'S~GN S . Y S ~ ~ L ~ D ~ S . K ~ . V ~ L = C P W A C L ~ S H ' R  
/ /  A - S S G W  $ . ~ ~ 3 0 2 i ~ ~ 2 8 ' 3 '  
/ /  A ' S S ~ N  S Y S ~ O ~ ~ D ' I $ K ~ - V T L = = ( C P W A . C C ~ S H R  
//' D L B ~ L  
/ /  E X - T E N T  S Y S 0 ' 3 P  iCP'W&C-21'1 r O ' r Z ' Z 3 8 ' i I Z O  
/ /  T'LB'L 4 b $ ~ i k i i ~ ~ d ; d i l ' T I k V ; '  
// DLB'C SQ*T' ;JK.L:~+O'  
/ /  ~ x . T E N I '  s . V ' S . ~ ~ ' ~ ~ & P W A ' C Z I ~  ~ 3 s Z 3 2 ' 8 ~ l . 2 ' 0  
/ /  C Y ~ S . ~  ~j:$.a c&p$~).I' t f f . P ~  282 
/ /  ~ N E Z  SO'%'T I .S~EZE=S.~ IC  

s j l i l r  F ~ E L ~ S = ~ ~ , ~ ~ . C . W . ~ A ~ I ~ ~ , ~ ~ C ~ & ~ ~ ~ ~ ~ ~ O ~ C H ~ A ~ ~ ' ~ ~ + C I ~ A ~ ~ W O R K = I ~ F I L E S = I  
R E C 3 R 3  T Y P ' E = F  I L E ~ S ~ H = ~ T E  
E V P F ~ L  3 & d $ t Z ~ = 6 4 3 . 0  
O J T F T L  3 l i t C $ E 2 ~ = 6 4 ~ 0  
E Y D  

/ ;: 
::: S ~ E P  z L J P D A ~ E  B . E G ~ ~ s .  
/ /  A S S 3 N  S Y S 3 0 f  ~ ~ ~ ~ K T W ~ L = C P W A C C T  SHR 
/ /  A S S ~ N '  $ y s d ( j r , & d i e i i  

/ /  A S S S N  $ V S $ ~ ~ # X ' Z B ~ '  
/ /  ASS;& S Y S Y Z ~ , P R I N I E ~  
/ /  O L B L  S Y 4 0 b L r ' 2 A d R T R A N - S e , O  
/ /  E X T E N T  S Y S O O ~ ~ C P W & C L V  l r 0 ~ 2 2 b 8 ~ 1 2 0  
/ /  T L B L  S Y S O O Z ~ * K A A R D A T A '  
/ /  T L B L  S Y S O ~ ~ T ' R A A R J A T A ' T ~ ~ S  
/ /  P A U S E  L 3 A D  I N P U T  T A P E  O N  282 d SCRATC'H  T A P E  O Y  2 8 4  
/ /  E X E C  a A A R P 8 4  
/ :: 
/ b 

ES E 3 J  



(B) DICTIONARY FILE LISTINGS 

( i )  J O B  RMRT90 -- 

4.16 T h i s  job  produces  u n s o r t e d  l i s t i n g s  (LIST 90A and LIST 90B) of  e i t h e r  

( a )  t h e  p r o j e c t  d i c t i o n a r y  f i l e  o r  (b )  t h e  programme d i c t i o n a r y  f i l e  

from d i s k e t t e s  depending on a  parameter  c a r d ;  and a l s o  a  s o r t e d  

magnet ic  f i l e .  The j o b  i s  run  i n  two j o b  s t e p s .  

Job S t e p  1: 

I n  t h i s  j o b  s t e p ,  t h e  program r e a d s  a  pa ramete r  c a r d  and e i t h e r  of 

t h e  p r o j e c t  d i c t i o n a r y  and programme d i c t i o n a r y  f i l e  d a t a  on d i s k e t t e s .  

I t  produces  a  l i s t i n g  of t h e  f i l e  and a l s o  c r e a t e s  a  d i s c  f i l e  l a b e l l e d  

e i t h e r  RAARPROJ-DATA o r  RAARPROG-DATA r e s p e c t i v e l y .  

Job S t e p  2 

The d i s c  f i l e  c r e a t e d  i n  j o b  s t e p  1 i s  s o r t e d  i n  a scend ing  sequence of 

e i t h e r  p r o j e c t  number o r  program number t o  produce a  s o r t e d  f i l e  on t a p e ,  

l a b e l l e d  either RAARPROJ-STg2 o r  RAARPROG-STg3 r e s p e c t i v e l y .  

( a )  Opera t ing  I n s t r u c t i o n s  

4 -17  SRDR, OOA, A,  'RAARPROJ', N o r  SRDR, OOA, A ,  'RAARPROG', N i s  t h e  

message t o  be typed by t h e  o p e r a t o r  b e f o r e  r e a d i n g  t h e  d i s k e t t e s ,  where 

N i s  t h e  number of  i n p u t  d i s k e t t e s  t o  be r e a d  and RAARPROJ o r  RAARPROG 

i s  a  common header  i n  a l l  t h e  d i s k e t t e s  of t h e  p a r t i c u l a r  j o b  s u i t  w i t h  

a  ' C '  i n  column 45 of t h e  f i r s t  d i s k e t t e s  and an ' L '  i n  column 45 of t h e  

l a s t  d i s k e t t e .  The n e c e s s a r y  JCL s t a t e m e n t s  and parameter  fo rmats  

f o l l o w  i n  t h e  n e x t  pages. 



( b )  RAART90 J C L  STATEMENTS 

4-13;: Sf J38  J V M = R A A R T ~ O T C L A S S = A T U S E ~ = ~ P S O ~ O ~ O  
/ /  J3B R 4 A 3 T 9 0  
/ /  L I B 3 E F  L L t S E A R C - i . = J S 4 C L Z  
::: if P a T  C J P Y = L  
/ /  A S S J N  S Y S 3 0 l r D I S K t V 3 L = C P W A C C t  S H K  
/ /  A S S L N  S Y 5 3 2 5 r 8 E A D E R  
/ /  A S S S t i  S Y S 3 2 7 r P R I N T k I  
/ /  D L B L  S Y S O ~ L T ' R A A K P R ~ G - D A T A ' v O  
/ /  E X T E N T  S Y b 0 3 L w C P W A C C v  l r O t Z Z 3 6 v 7 2  
/ /  EKE: I A 4 R P 9 3  
2 P R J G X A M M E  3 I C T I O V A ? Y  F I L E  L I S T I N G  ( U Q S U R T E D )  

/ ::: 
.:: S T E P  2 S O 2 T I N G  T i E  D A T A  
/ /  A S S L N  S Y S 3 0 L v X ' Z B Z '  O J T P U T  
/ /  A S S G N  S Y S 3 0 2 t d I S K t V 3 L = C P W A C C t S H R  
/ /  A S S Z N  S Y S 3 0 3 t D I  S K v V 3 L = C P W A C C t S H R  
/ /  T L B L  S U 4 T 3 U T v ' R A A S P 8 O V - S T 0 3 '  9999 
/ /  D L B L  S U a T I N l t f R A A 2 P I O S - D A T A f t 9  
/ /  E X T E N T  S Y S O O Z t C P W A C C t  L t O t Z 2 0 8 t 7 2  
/ /  D L B L  S O 2 T d K L t t O  
/ /  E X T E N T  S Y S 0 0 3 r C P W A C C v  l t O t 2 2 8 0 t  168 
/ /  P A U S E  L 3 A D  S C R A T C d  T A P E  ON 2 8 2  
/ /  E X E C  S O R T t S I Z E = b 4 <  

S 3 R T  F I E L D S = (  1 v L S t C A t h )  t W D R K = l t F I L E S = l  
R E C 3 R 3  T Y P E = F t L E N S T H = 3 8 0  
I V P F I L  B L K S I Z E = 8 0 0 0  
O J T F I L  3 L < S I Z E = B 0 3 0  
E  VD 

/ ::: 
/ A  
:: f5 E 3 J  



( c )  RAART90 PAEUPlETER FORMAT 

4.19 F I E L D  - D E S C R I P T I O N  P O S I T I O N  CLASS 

1. PARAMETER NUMBER 1 9 ( e . g .  1 f o r  PROJECT, 
2 f o r  PROGRAMME) 

2 .  HEADING (PROJECT/PROGRAMME) 2-61 ~ ( 6 0 )  

3.  F I L L E R  6 2 - 8 0  ~ ( 1 9 )  



4.20 This job produces listings (LIST 91A and LIST 91B) of either the sorte 

RAARPROJ-ST@2 or RAARPROG-ST03 file, depending on a parameter card 

(a) Operating Instructions 

4.21 A parameter card giving information on the files to be used and the 

listings to be produced is read. Then the appropriate input file is 

assigned to a tape drive and the corresponding listing produced. 

The necessary JCL statements and parameter formats follow in 

the next pages. 



( b )  RAART91 J C L  STATEMENTS 

4 . 2 k  fS J3B J V M = R A A R T 9 1 t C L A S S = A t U S E R = O P S O G O 3 0  
/ /  J3B R A A 3 T 9 1  
/ /  L I B D E F  C L t S E A R C - I = J S < C L Z  
:: LS P R T  L 3 P Y = l  
/ /  A S S L N  S Y S 3 0 1 r X ' 2 8 5 '  
/ /  A S S L N  S Y S 3 2 7 r P R I N T E 3  
/ /  T L B L  SY SO01 t ' R A A R P R J J - S T O 2 '  
/ /  P A U S E  L J A 3  I N P U T  T A P E  0 %  2 8 5  
/ /  E X E C  T A A R P 9 1  
L P X O J E G T  D I C T I D N A R Y  F I L E  L I S T I N G  I S O Z T E D I  
/ 5: 

/ a  
+ S S  E 3 J  



(,) Z(IIART91 PARAMETER FORMAT 

4.23 F I E L D  DESCRIPTION POSITION CLASS 

1. PARAMETER NUMBER 1 9 (e.g. 1 f o r  PROJEC 
2 f o r  PROGRAMME) 

2 .  HEADING (PROJECT/PROGRAMME) 2 - 6 1  ~ ( 6 0 )  

3 , F I L L E R  62-80 ~ ( 1 9 )  



4.24 Depending on the parameter card supplied, this job produces various 

listings of dictionary files as follows:- 

(a) LIST 92A Institution Dictionary file listing 

(b) LIST 92B Subject area Dictionary file listing 

(c) LIST 92C Major scientific equipment Dictionary file listing 

(d) LIST 92D Fields of research Dictionary file listing 

(a ) Operating Ins t ruct ions 

4.25 A parameter card is read to give information on the type of input 

dictionary file to be processed and the listings to be produced. 

Four dictionary files maintained on diskette are then ~rocessed and four 

types of Gtings produced from these files. m e  necessary JCL 

statements and parameter formats follow in the next pages. 



(,b) MART 92 J C L  STATEMENTS 

4.26g Sf JJB J V M = R A A R T 3 2 r C L A S S = A r U S E R = C J P S O C O O O  
/ /  J J B  R A A R T 9 2  
/ /  L I B D E F  C L r S E A R C H = J S 2 C L Z  

S S  P 2 T  C J P Y = l  
/ /  ASSSN S Y S 3 2 5 r R E A D E R  
/ /  ASSSN S Y S 3 2 7 r P R I N T E 2  
/ /  E X E C  XAARP92 
1 I N S T I T J T I O V  O I C T I O V A & Y  F I L E  L I S T I N G  



( c )  RAART92 PARAMETER FORMAT 

4 . 2 7  FIELD DESCRIPTION POSITION 

1 .  PARAMETER NUMBER 1 

HEADINGS (DICTIONARY 
F I L E S )  2 - 6 1  

FILLER 6 2 - 8 0  

CLASS 

9 ( e . g .  1 for INST 

2 for S U M .  

3 for FIELDS 

4 for EQUIP) 



MAIN TABULATIONS 

J O B  R A A R T ~ ~ A ,  M R T ~ ~ B ,  RAARTg2, RAARTa3, RAARTgSA, RAART@5B, RAART06 

4.28 These jobs  produce Tab les  OlA, O l B ,  02, 03,  05A, 05B and 06 

r e s p e c t i v e l y  and a r e  run  i n  two job s t e p s .  

Job S t e p  1 

T h i s  job  s t e p  c o n t a i n s  a  s e t  of JCLS f o r  t h e  s o r t  p r o g r a m ;  which sub- 

s e q u e n t l y  s o r t s  t h e  i n p u t  RAARDATA F i l e  and produces  an o u t p u t  t a p e  

f i l e  l a b e l l e d  RAARDATA-STnn, where nn i s  t h e  s o r t  number. The s o r t  

keys  a r e  then  I n s t i t u t i o n  Code and Record Type. 

J o b  S t e p  2 

I n  t h i s  job s t e p ,  t h e  o u t p u t  t a p e  from Job S t e p  1 i s  rewound and i s  

then read  by t h e  a p p r o p r i a t e  program. Also ass igned  t o  t h e  program i s  

t h e  i n s t i t u t i o n  d i c t i o n a r y  f i l e  on d i s k e t t e ( s )  which i s  r e a d  a s  a  ca rd  

f i l e .  

( a )  Opera t ing  I n s t r u c t  i o n s  

4.29 The o p e r a t o r  i s  i n s t r u c t e d  t o  type t h e  f o l l o w i n g  message on t h e  

Console:SRDR, OOA, A, 'RAARINST', N ,  where N i s  t h e  number of 

d i s k e t t e s  t o  be r e a d ,  RAARINST i s  t h e  common header  i n  a l l  t h e  d i s k e t t c  

w i t h  a  ' C '  i n  column 45 of every  d i s k e t t e ( s )  and a n  ' L '  i n  column 45 

of t h e  l a s t  d i s k e t t e .  The d i s k e t t e s  a r e  then  read  i n  t h e  o r d e r  g iven 

where t h e  f i r s t  d i s k e t t e  must c o n t a i n  t h e  s t a r t i n g  JCLS and t h e  l a s t  

d i s k e t t e  must c o n t a i n  t h e  t e r m i n a t i n g  JCL. The n e c e s s a r y  JCL 

s t a t e m e n t s  and parameter  formats  f o l l o w  i n  t h e  n e x t  pages. 



b) RAARTOlA JCL STATEMENTS 

4'30:: S J 3 B  J V M = R A A R T ~ L A T : L A S S = A T  J S E R = O P S 5 4 0 0 0  
/ /  J3B R A A R T O L A  T A B L E  O L A  
/ /  L I S D E F  C L r S E A P C I = P R 3 C L C  
+ Sf P R T  C 3 P Y = 1  
/ /  A S S S N  S Y S 3 0 1 r X a Z 8 2 @  
/ /  A S S J N  S Y S 3 0 2 v X a 2 8 3 @  
/ /  A S S J k  S Y S 3 0 3 v 3 I S K v V J L = C P W A C L q b H ?  
/ /  T L d L  S C 2 T I N l r  ' R A A 2 0 9 T 9 '  
/ /  T L H L  5 O I T 3 U T r e R A A 3 D 4 T A - S T 0 4 * q 3 9 9  
/ /  D L B L  S C q T d K L v r O  
/ /  E X T t f l T  S Y S 0 3 3 q C P W A C C v  L r O r Z 2 3 8 q 2 4 0  
/ /  P A U S E  L J A O  INPUT T A P E  ov  2 8 3  5 S C R A T C ~ ~  T A P E  au 2 8 2  
/ /  E K E C  S 0 1 T q S I Z E = 6 4 S  

S O R T  F I E L J S = (  l r 3 r C H r A v 7 ~ 2 r C ~ r A ~ v W U R K ~ L r F I L E S = L  
R E C J R D  T Y P E = F q L E N L T H = L 4 0  
I U P F I L  a L < S I Z E = 7 0 0 0  
O J T F I L  3 L < S I Z E = 7 0 3 0  
I h C L U 3 E  C 3 N ~ = 1 7 r 2 t C 9 t E C ~ C * O l @ ~  I ~ 7 ~ 2 ~ c d i ~ 6 ) v c ' o 2 @ )  
E  vo 

/ $  

* S T E P  2 P 3 I V T I N G  OF T A B L E  O L A  
/ /  A S S S N  S f S 0 0 1 r X @ 2 8 2 @  
/ /  A S S S N  S Y S 3 2 5 r R E A O E R  
/ /  A S S S N  S Y S 0 2 7 r P R I N T E A  
/ /  T L B L  S Y S 0 3 1 r a R A A R D A T A - S T O Q '  
/ /  P A U S E  R E W I N 3  T H E  S C I A T C H  T A P E  ON 2 8 2  
/ /  E K E C  R A A R P O L A  
1 9 7 0 1 9 7 9 / 8 3  



c 1 RAARTalA PARAMETER FORMAT 

4.31 FIELD DESCRIPTION POSIT ION -- CLASS 

1 COMMENCEMENT YEAR 1 - 4  9(04) (e.g. 1970) 

2 LATEST YEAR 5 - 11 X(07) (e.g. 197918C 

3 FILLER 12 - 80 x(69) 



d )  RAARTglB JCL STATEMENTS 

4 - 3 2 : :  £5 J35 J V M = R A A K T 3 1 E i r  C L A S S = A r U S E R = O P S 0 4 0 0 3  
/ /  JJB R A A R T 3 1 0  T h B L E  O L E  
/ /  L I B D E F  C L r S E A R C d = P R 3 C L C  

if P i T  C 3 P Y = 1  
/ /  A S S S N  S Y S 3 0 1 r X m 2 8 2 '  
/ /  A S S L N  S Y S O O Z r X ' Z B O '  
/ /  A S S S N  S Y S 3 0 3 r D I S K r V J L = C P W A C C r S H R  
/ /  T L B L  S O ~ I T I N L I * R A A R D A T A ~  
/ /  T L B L  S O R T 3 U T r  ' R A A R D A T A - S T 0 5 ' r  9 9 9  
/ /  D L B L  S O 2 T d K L r t C  
/ /  E X T E N T  S Y S 0 3 3 r C P W A C C ~ l r 0 ~ 2 2 0 8 ~ 2 4 0  
/ /  P A U S E  L 3 A D  I N P U T  T A P E  O N  2 8 0  b S C R A T C H  T A P E  O V  2 8 2  
/ /  EKE: S O 3 T , S I Z E = 6 4 K  

S 3 R T  F I E L ~ S = ( ~ ~ ~ ~ C H ~ A ~ ~ ~ Z ~ C H ~ A ~ ~ W O R K = L V F I L E S = ~  
R E C 3 R 3  T Y P E = F , L E N G T H = 1 4 0  
I V P F I L  B L < S I Z E = 7 0 0 0  
O J T E I L  3 L < S I Z E = 7 0 9 0  
I V C L U D E  C J N 3 = ( 7 r Z r C d r E O r C ' O L ' r I v 7 t Z r C H r E ~ r C ' O Z ' 1  
E VD 

/ :> 
* S T E P  2 P X I V T I N S  3 F  T A B L E  O L E  
/ /  A S S S N  S Y S D O l r X ' 2 8 2 '  
/ /  A S S S N  S Y S 3 2 5 r R E A D E R  
/ /  A S S G h  S Y S 3 2 7 r P R I N T E X  
/ /  T L B L  S Y S 0 0 1 r '  R A A R U A T A - S T O S '  
/ /  P A U S E  R E W I N D  THE S C 3 A T C H  T A P E  ON 2 8 2  
/ /  EXEC Z A A R P O L B  
1 9 7 9 / 8 3  



RAART01B PARAMETER FORMAT 

4.33 FIELD DESCRIPTION POSITION - CLASS - 
LATEST YEAR COVERED 
BY SURVEY 1 - 7  X ( 0 7 )  ( e . g .  1 9 7 9 1 8 0 )  

FILLER 8 - 80 x ( 7 3 )  



f )  RAARTg2 JCL STATEMENTS 

4.34 :: S E  J 3 B  J V M = R A A R T 3 2  t C L A S S = A t U S E X = U P S 0 4 0 3 0  
/ /  J 3 B  R A A X T 3 2  T A H L E  02  
/ /  L I B 3 E F  C L t S E A R C H = J S 3 C L 2  
v S i  P ? T  C 3 P Y = 1  
/ /  A S S S N  S Y S 3 0 l t X ' 2 8 2 *  
/ /  A S S L N  S Y S 3 0 2 t  X ' 2 8 3 '  
/ /  A S S J h  S Y S 3 0 3 t D I S K t V 3 L = C P k A C C , S H R  
/ /  T L B L  S O R T I N l t  ' R A A X D A T A '  
/ /  T L R L  S O & T 3 U T r ' R A A R D A T A - S T 0 6 ' t 9 9 9  
/ /  D L B L  S O 2 T f J K l t t O  
/ /  E X T E N T  S Y S O 3 3 r C P W A C ~ t l t O t 2 2 D 8 t 2 4 0  
/ /  P A U S E  L 3 A D  I N P U T  T A P E  ON 2 8 0  8 S C R A T C H  T A P E  O V  2 8 2  
/ /  E X E C  S O ? T v S I Z E = 6 4 <  

S 3 P T  F I E L 3 S = ( l t 3 t C h ~ A t 7 t 2 t C ~ t A ~ t k O R K = l t F I L E S = l  
R E C 3 R 3  T Y P E = F t L E N S T H = l 4 0  
I V P F I L  B L < S I Z E = 7 0 3 0  
O J T F I L  B L < S I Z E = 7 0 3 0  
I V C L U 3 E  C3N3=17t2tCltE4tC'O3~tIt7t2tCrltEGitC'O5*) 
E  V D  

/ ::: 
:: S T E P  2 P 2 I V T I N G  3 F  T A d L E  02 
/ /  A S S S N  S Y S O O l t X ' 2 8 2 '  
/ /  A S S J N  S Y S 3 2 5 r R E A D E R  
/ /  A S S S N  S Y S 3 2 7 r P R I k T E q  
// T L B L  SY S 0 3 1 t ' R A A R d A T A - S T O 6 '  
/ /  P A U S E  R E W I N D  T H E  S C 3 A T C H  T A P E  O N  2 8 2  
/ /  E X E C  R A A R P O Z  
1 9 7 0  



g) R A A R T ~ ~  PARAMETER FORMAT 

FIELD DESCRIPTION POSITION 

COMMENCEMENT YEAR 1 - 4 

FILLER 5 - 80 

CLASS 

9(04) (e.g. 1970) 

X(76) 



h) RAART03 JCL STATEMENTS 

4'36 * I S  J J B  J Y M = R A A R T 3 3 r C L A S S = A r U S E 9 = U P S 0 4 0 0 0  
// J 3 B  R A A a T 3 3  
/ /  L I B D E F  Z L r S E A R C d = U S h C L Z  
* Sf P R T  C 3 P Y - 1  
/ /  ASSGN S V S 3 0 1 r X e 2 8 2 '  
/ / A S S S N  S Y S ~ O ~ r X ' 2 8 3 '  
/ / ASSGN S V S 3 0 3 r  O I S K r V 3 L = C P W A C C r S t i K  
// T L B L  S O R T X N L r e R A A 2 D 4 T A *  
/ /  T L B L  S 0 9 T J U T ~ ' R A A R D 9 T A - S T 0 7 @ ~ 9 9 9  
// D L B L  S O R T d K l r r O  
// E X T E N T  S Y S 0 0 3 r C P W A C E r  l r O r 2 2 3 8 r Z G O  
/ /  P d U S E  L 3 A 3  I N P U T  TAPE ON 2 8 0  d SCRATCt i  T A P E  O Y  2 8 2  
// E X E C  SORT 

S J R T  F I E L D S = ( ~ ~ ~ ~ C H ~ A ~ ~ ~ Z T C H ~ A ) ~ W ~ ] R K = ~ ~ F I L E S = ~  
R E C 3 R 3  T Y P E = F v L E N S T H = 1 4 0  
I N P F I L  B L K S I Z E = 7 0 3 0  
O J T F I L  B L < S I Z E = 7 0 0 0  
c YO 

/* 
STEP 2 P R I N T I N G  OF T A B L E  03 

/ /  ASSGN S Y S 0 0 1 r X e 2 8 2 *  
// A S S S N  S Y S 3 2 5 r  READER 
/ /  ASSGN S Y S 3 2 7 r P l j t I N T E Z  
/ /  T L B L  S Y S 0 3 1 r e R A A R D A T A - S T O 7 '  
/ / P A U S E  R E W I N D  THE S C 3 A T C H  TAPE ON 2 8 2  
// EXEC RAARPO3 
3 1 S T  DEC 1980 



i 1 RAART03 PARAMETER FORMAT 

4.37 FIELD DESCRIPTION POSITION CLASS 

1 LATEST DATE COVERED BY 
SURVEY 1 - 15 X(15) (e.g. AS AT 

31st DEC. 1980) 

2 FILLER 16 - 80 X(65) 



3) RAART05A JCL STATEMENTS 

4 q 3 8 e  SS J J B  J V M = K A A R T 3 5 A r ~ L A S S = A r U S E R = O P S 3 4 0 0 3  
/ /  J J B  R A A 3 T 3 5 A  
/ / L I B D E ;  L . L t S E A R C i = J S 3 C L 2  
+ S S  P R T  C 3 P Y = 1  
/ /  A S S S N  S Y S 3 0 1 r X ' 2 8 2 '  3 U T P U T  
/ /  A S S G N  ' S Y S O O Z r X ' 2 8 3 '  I N P U T  
/ / A S S L b i  S Y S 3 0 3 r D I S K r V J L = C P W A C C I S H R  
/ /  T L B L  S O ~ T ~ U T T ' R A A ~ D ~ T A - S T ~ O ' ~ ~ ~ ~  
/ /  T L E L  S O ? T I N L r ' R A A R D 4 T A '  
/ /  D L B L  S O 3 T d K l r r O  
/ /  E X T E N T  S Y S 0 0 3 r C P W A C ~ r l r O ~ 2 2 0 8 r 2 4 0  
/ /  P A U S E  L 3 A 3  I N P U T  J N  2 8 0 r  S C R A T C H  T A P E  O V  2 8 2  
/ /  E X E C  S C J 3 T r S I Z E = S 4 <  

SCIRT F I E L D S = ( l r 3 r C H ~ A r 7 r 5 r C H r A ) r W O R K = l r F I L E S = l  
R E C J R D  T Y P E = F r L E N S T H = 1 4 0  
I V P F I L  B L . I ( S I Z E = 7 0 3 0  
O J T F I L  B L K S I Z E = 7 0 3 0  
E V D  

/ 9 

+ S T E P  2 P R I N T S  G O V T - T A B L E  5 A  ++*+ 
/ /  A S S S h  S Y S 3 0 1 r X ' 2 8 2 '  O U T P U T  F R O M  S O a T  
/ /  A S S S N  S Y S 3 2 5 r R E A O E R  
/ /  A S S J N  S Y S 3 2 7 r P R I N T E X  
/ /  T L B L  S Y S 0 3 1 r ' R A A R D A T A - S T L O '  
/ /  P A U S E  L 3 A D  J U T P U T  F X O Y  S O R T  ON 282 
/ /  E K E 2  X A A R P O S  
11 3 7 9 / 8 0  G J V E R V M E N T  I N S T I T U T I O N S  P O O L E 3  



RAART05B JCL STATEMENTS 

. 4 . 39  = ff J38 J U M = R A A R T O ~ B T C L A S S = A T ~ S E R = O P S O ~ O O ~  
// J 3 B  R A A a T 0 5 8  
/ / L I B 3 E F  C L r S E A R C d = J S U C L Z  

Ef P 3 T  C 3 P Y = 1  
// A S S S N  S Y S 0 0 1 r X e 2 8 2 '  DUTPUT 
// ASSGN SYSDOZrX. *  2 8 0 e  I N P U T  
/ /  ASS'Sf l  S Y S ~ ~ ~ ~ D I S K T V ~ L = C P W A C C T ~ H R  
/ /  T L B L  S O ~ T ~ U T T * R A A ~ D A T A - S ~ ~ O * T ~ ~ ~  
// T L B L  S O S T I N l r  * R A A R D A T A m  
// D L B L  S O A T d K l r r O  
// E K T E N T  S Y S ~ ~ ~ T C P W A C ~ T ~ T D T Z Z ~ ~ T ~ ~ O  
// P A U S E  L 3 A 3  I N P U T  3 N  2 8 0 9  SCRATCH TAPE O Y  282  
/ / E X E C  S O S T r S I Z E = 6 4 K  

S 3 R T  F I E L D S = ( ~ ~ ~ ~ C H T A T ~ ~ ~ T C H ~ A I T W O R K = ~ T F I L E ~ = ~  
R E C 3 R 3  T Y P E = F r L E N S T t i = 1 4 0  
I Y P F I L  B L K S I Z E = 7 0 0 0  
O J T F I L  B L 3 S I Z E = 7 0 3 0  
E  YO 

/* 
S T E P  2  P R I N T S  G O V T - T A B L E  5 A  **** 

/ /  A S S S N  S Y S 3 0 1 r X ' 2 8 2 '  OUTPUT FROM SORT 
// A S S S N  S Y S 3 2 5 r  READER 
// A S S Z N  S Y S D 2 7 r  P R I N T E R  
/ /  T L B L  S Y S 0 3 l r ' R A A R D A T A - S T 1 0 '  
/ /  PAUSE L 3 A 3  OUTPUT F X O H  SORT O Y  2 8 2  
/ /  E X E C  RAARPOS 
2 1 9 7 9 / 8 0  N 3 N - G 3 V E R Y H E N T  I N S T I T U T I O N S  P 3 0 L E 3  



1 1 RAARTOSA AND RAARTOSB - PARAMETER FORMAT 

4 . 4 0  F I E L D  D E S C R I P T I O N  P O S I T I O N  

1 PARAMETER NUMBER 1 

CLASS -- 

9 (e.g.  1 for GOVT. 

2 for OTHER) 

LATEST YEAR COVERED 
BY SURVEY 2 - 8  X ( 0 7 )  ( e . g  1 9 7 9 1 8 0  

HEADING (GOVTIOTHER) 9 - 4 8  X ( 4 0 )  

F I L L E R  4 9  - 80 x ( 3 2 )  



m> RAARTg6 JCL STATEMENTS 

4.41e SS J 3 B  J V M = R A A R T 8 6 r C L A S S = A r U S E R = O P S 0 4 0 0 0  
/ /  J 3 B  R A A S T 3 6  T A B L E  06 
/ /  L I B D E F  C L r S E A R C i = P R 3 C L C  
* Sf P R T  C 3 P I = 1  
/ /  A S S G N  S Y S 3 0 1 r X * 2 8 2 *  
/ /  A S S L N  S Y S 0 0 2 r X * 2 8 3 *  
/ /  A S S S N  S Y S 3 0 3 r J I S K r V 3 L = C P W A C C r S H Z  
/ /  T L B L  S O R T I N l r ' R A A R D A T A *  
/ /  T L B L  S O * T 3 U T r * R A A a D 4 T A - S T l 1 \ 9 9 9  
/ /  D L B L  S O 2 T d K l r  r O  
/ /  E X T E N T  S Y S 0 0 3 r C P W A C C r l r O r 2 2 0 8 r 2 4 0  
/ /  P A U S E  L 3 A 3  I N P U T  T A P E  O Y  2 8 0  d S C R A T C A  T A P E  O V  2 8 2  
/ /  E X E C  S U P T r S I Z E = 5 4 <  

S 3 R T  F I E L D S = (  1 1 6 r l S r C 4 r A r 7 r Z r C H r A ) v  J O R K = l r F I L E S = l  
R E C 3 R 3  T Y P E = F v L E N S T H = 1 4 3  
I V P F I L  B L < S I Z E = 7 0 3 0  
O J T F I L  S L < S I Z E = 7 0 0 0  
E VD 

/$  
+ S T E P  2 P 2 I V T I N G  3F T A B L E  06 
/ /  A S S S N  S Y S 3 0 1 r X e 2 8 2 *  
/ / A S S G N  S Y S O O 2 r X @ 2 8 5 *  
/ /  A S S S N  S Y S 0 2 5 r R E A D E R  
/ /  A S S S N  S Y S 3 2 7 r P R I N T E 2  
// T L a L  S Y S 0 3 1 r @ K A A R D A T A - S T l l *  
/ /  T L B L  S Y S 0 3 2 r e R A A R P R 3 J - D A T A - S *  
/ /  P A U S E  R E W I N D  T H E  S C P A T C H  T A P E  O N  2 8 2  A LOAD P S O J E C T  F I L E  3 N  2E 
/ /  E X E L  R A A R P O 6  
1 9 7 9 / 8 3  



n 1 RAARTg6 PARAMETER FORMAT 

4 .42  FIELD -- DESCRIPTION 

1. LATEST YEAR COVERED 
BY SURVEY 

2. FILLER 

POSITION CLASS -- 



4.43 These two j o b s  produce  T a b l e s  04A and 04B e n t i t l e d  ' C u r r e n t  Research 

Suppor t  f o r  Var ious  S u b j e c t  Areas  - 1979180 ( ~ a n ~ o w e r )  and ' C u r r e n t  

Research Suppor t  f o r  Var ious  S u b j e c t  Areas  - 1979180 ( ~ u n d i n g )  

r e s p e c t i v e l y .  The j o b s  a r e  r u n  i n  two major  s t e p s : -  

Job S t e p  1 

T h i s  c o n t a i n s  JCL f o r  s o r t i n g  t h e  i n p u t  RAARDATA f i l e  i n  a scend ing  

squence o f  SUBJECT AREA code and record - type .  Output  from t h i s  j o b  

s t e p  i s  a  s o r t e d  t a p e  f i l e  l a b e l l e d  RAARDATA-ST08 

J o b  S t e p  2 

The s o r t e d  o u t p u t  t a p e  from S t e p  1 i s  rewound and then  a s s i g n e d  t o  a  

t a p e  u n i t  t o  be  r e a d  by t h e  a p p r o p r i a t e  programs.  Also  i n p u t  t o  t h e  

programs i s  t h e  s u b j e c t  a r e a  d i c t i o n a r y  f i l e  on d i s k e t t e  which i s  read  

a s  a  c a r d  f i l e .  

Ope-rat ing I n s t r u c t i o n s  - - 

4.44 The f o l l o w i n g  message i s  typed on t h e  c o n s o l e  b e f o r e  t h e  d i s k e t t e s  a r e  

r e a d  i n  t h e  o r d e r  g iven :  

SRDR, OOA, A, 'RAARSUBJ', N ,  where N i s  t h e  number of  d i s k e t t e s  t o  b e  

r e a d ,  RAARSUBJ shou ld  be t h e  common header  i n  a l l  t h e  d i s k e t t e s  w i t h  

a  ' C '  i n  Column 45 of e v e r y  d i s k e t t e  and a n  'L '  i n  Column 45 o f  t h e  

last d i s k e t t e .  The n e c e s s a r y  JCL s t a t e m e n t s  and parameter  fo rmat s  

f o l l o w  i n  t h e  n e x t  pages. 



b) RAART04A JCL STATEMENTS 

4.45  = f f J 3 B  J Y M = R A A R T 3 4 A r Z L A S S = A r i l S E R = O P S 0 4 0 0 3  
// JDB R A A R T D 4 A  
/ /  L I B 3 E F  C L r S E A R C t i = U S R C L Z  
= f f  P 3 T  C 3 P Y = 1  
/ /  A S S S N  S Y S O O l r X ' 2 8 2 '  
/ / A S S S N  S Y S 3 0 2 t X ' 2 8 3 '  
/ /  A S S S N  S Y S 3 0 3 r D I S K r V 3 L = C P W A C C r S H R  
// T L B L  S O R T I N l r e R A A R D 4 T A '  
/ /  T L B L  S O 3 T 3 U T r ' R A A R D A T A - S T O 8 ' 9 9 9 9  
// O L B L  S O 3 T A K l r r O  
/ /  E X T E N T  S Y S 0 0 3 r C P W A C C r  l r O r 2 2 0 8 t Z 4 0  
/ /  P A U S E  L J A D  I N P U T  T A P E  ON 2 8 0  & S C R A T C d  3N 2 8 2  
// E X E C  S O 3 T v S I Z E = 5 4 K  

S 3 R l  F I E L D S = (  1 0 5 t 3 r C H r A t 7 r 2 r C H r A )  r W O R K = l q F I L E S = l  
R E C - 3 R 0  T Y P E = F t L E h r G T H = 1 4 0  
I V P F I L  B L K S I Z E = 7 0 3 0  
O U T F I L  B L < S I Z E = 7 0 3 0  
I N C L U D E  C 3 N D = ( 7 r 2 v C H v E Q v C e 0 9 ' r  I r 7 r Z r C H r E Q t C ' l O '  1 
E V D  

/*  
+ S T E P  2 P 3 I N T I N G  3 F  T A B L E  0 4 A  
/ /  A S S C N  S Y S 0 0 1 r X e 2 8 2 '  
/ / A S S S N  S Y S 3 2 5 r R E A D E R  
// A S S S N  S Y S O Z ~ ~ P R I N T E ~  
/ /  T L B L  S Y S 0 3 l r ' R A A R D A l A - S T O B '  
/ /  P A U S E  R E W I N D  SCPATCA T A P E  OV 282 
// E X E C  RAARPOGA 
1 9 7 9 / 8 3  



C) RAART04A PARAMETER FORMAT 

4 . 4 6  F I E L D  DESCRIPTION 

1. LATEST YEAR COVERED BY 
SURVEY 

2.  F I L L E R  

P O S I T I O N  CLASS 



d ) RAARTg40 JCL STATEMENTS - I 

4.47 :: f f J J B  J Y M = R A A R T ~ ~ B ~ C L A S S = A ~ J S E R = O P S O ~ O O ~  
/ /  J38 R A A R T 0 4 a  
/ /  L I B D E F  t L v S E A R C q = U S 3 C L Z  
S fS P R T  C J P Y = L  
/ /  ASSSN S Y S O O l r X ' 2 8 2 '  
/ /  A S S S N  S Y S O O Z v X ' Z 8 3 '  
/ /  ASSGN S Y S 3 0 3 r 3 I S K v V 3 L = C P W A C C I S H R  
/ /  T L B L  S O R T I N L v  ' R A A A D A T A '  
/ /  T L B L  S O 3 T J U T v ' K A A R D A T A - S T 0 9 ' v 9 9 9  
// D L B L  S O R T A K l v v O  
/ /  E X T E N T  S Y S 0 3 3 v C P W A C C v L v O v Z 2 0 8 r Z 4 0  
/ /  PAUSE L D A 3  I N P U T  TAPE ON 2 8 3  B SCRATCA 3N 2 8 2  
/ /  EKE: S O R T v S I Z E = S 4 <  

S 3 R T  F I E L D S = ~ 1 0 5 v 3 ~ t H ~ A v 7 ~ 2 ~ C H v A l v W O R K = l r F I L E S ~ L  
R E C 3 R D  TYPE=F,LENSTH=IQD 
I ' V P F I L  B L ; < S I Z E = ~ O ~ O  
O U T F I L  3 L K S I Z E = 7 0 3 0  
I Y C L U D E  C J N D = ( 7 v Z v C H v E Q t C ' L l ' r  I v 7 v Z v C H v E Q v C ' L Z ' )  
E Y D  

/= 
* S T E P  2 P R I Y T I N G  3F T A B L E  048 
/ /  A S S S N  S Y S 3 0 1 , X ' 2 8 2 '  
/ /  ASSSN S Y S 3 2 5 v R E A D E R  
// A S S S N  S Y S D 2 7 r P R I N T E 3  
/ /  T L B L  S Y S 0 3 L v ' R A A R D A T A - S T O 9 '  
/ / PAUSE R E W I N D  S C R A T C i  T A P E  O V  2 8 2  
// EXEC RAARPO4B 
1 9 7 9 / 8 0  



e) R A A R T ~ ~ ~ ~  PARAMETER FORMAT 

FIELD DESCRIPTION CLASS 

1 .  LATEST YEAR COVERED BY 1 - 7  X ( 0 7 )  ( e . g .  1 9 7 9 / 8 0 )  
SURVEY 

2 .  FILLER 8 - 80 X ( 7 3 )  



iii) JOB RAARTQ7 

4 . 4 9  This job produces table 07 entitled 'RESOURCE MANAGEMENT SYSTEM'. 

a) Operating Instructions 

4.50 The input RAARDATA File is assigned to a tape drive which is then 

read by the program to produce the appropriate table. The necessary 

JCL statements and parameter formats follow in the next pages. 



b)  RAARTd7 JCL STATEMENTS 

4.51 cz S S  JSB J Y M = H A A R T O 7 r C L A S S = A r U S E i l = O P . S 0 4 0 0 0  
/ /  J I B  KAAXT37  
/ /  L I a 3 E F  C L v S E A X C 4 = J S I C L Z  
2:: fS PXT  C 3 P Y = 1  
/ /  ASSJN S Y S 3 0 1 r X ' 2 d 7 '  I Y P J T  TAPE 
/ /  ASSSN S Y S 3 2 7 r P R I N T E i  
/ /  TLBL S Y  S O 0 1  r e K A A R D A T A '  
/ /  PAUSE L 3 A 3  I N P U T  TAPE OV 2 8 7  
/ /  EKE2  XAARP07 
1 9 8  1 
/ ::: 
/ a  
::: i f  E 3 J  



c RAART07 PARAMETER FORMAT 

4.52 FIELD DESCRIPTION - 

1 YEAR OF SURVEY 

2 .  FILLER 

POSITION -- CLASS 

1 - 4  9 ( 0 4 )  ( e . g .  1981 )  

5 - 80  X(76)  



(iv> JOB RAARTQ8 

4.53 This job produces Tables 08A and fl8B entitled 'Analysis of Major 

Scientific Equipment Main Data File Record Type 12' and 'Location 

And Condition of Major Scientific Equipment' respectively and is run 

in two job steps: 

Job Step I 

The input RAARDATA file is sorted in ascending order of institution 

code and record type. The output from this job step is a sorted tape 

file labelled RAARDATA-ST12. 

Job Step 2 

In this job e p ,  the output tape file from job step 1 is rewound 

and is assigned to program RAARP08. Also input to this program is the 

equipment dictionary file labelled RAAREQUP-DATA on a magnetic tape 

and the institution dictionary file on diskette which is read as a 

cardf ile. 

Operating Instructions 

4.54 On the job submission sheet, the operator is instructed to type the 

message:SRDR, OOA, A, 'RAARINST', N where N is the number of diskettes 

to be read, 'RAARINST' is the comon header in all the diskettes with 

a 'C' in column 45 of every diskette and 'L' in column 45 of the last 

diskette. The necessary JCL statements and parameter formats 
follow in the next pages. 



b )  RAART(d8 J C L  STATEMENTS 

£5  J 3 B  J \ I M = R A A R T O ~ T C L A S S = A T U S E R = O P S O ~ O ~ O  
/ /  J 3 B  R A A i T 3 8  
/ /  L I B 3 E F  C L t S E A R C i = J S X C L Z  
:; iS P A T  C 3 P Y = 1  
/ /  A S S L N  ~ Y S ~ ~ ~ T ~ I S K T V ~ L = C P W A C ~ T ~ H R  
/ /  A S S S N  S Y S 3 0 2 r X e 2 8 3 *  
/ /  A S S s h  S Y S ~ ~ ~ T D I S K T V ~ L = C P W A ~ C T ~ H R  
/ /  T L B L  S 0 3 T I N L r e R A A 3 D 4 T A *  
/ /  D L B L  ~ G ~ T ~ U T T ' R A A ~ ~ ~ T A - S T ~ ~ ' ~ ~  
/ /  E X T E N T  S Y S O O L r C P W A C C r  l r O r 2 2 3 8 ~ 1 2 0  
/ /  D L B L  S O X T d K l r r O  
/ /  E X T E N T  S Y S 0 3 3 r C P W A C C r L r O t 2 3 2 8 r 1 2 0  
/ /  P A U S E  L 3 A D  I N P U T  T A P E  ON 2 0 0  
/ /  E X E L  S O 3 T r S I Z E = 6 4 <  

S 3 R T  F I ~ E L ~ S = ( 1 r 3 r C H r A ) r d O R K = l r F I L E S = l  
R E C 3 R 3  T Y P E = F I L E N S T H = L ~ O  
I q P F I L  B L K S I Z E = 7 0 3 0  
O J T F I L  B L A S I Z E = 7 O D O  
E VD 

/ ::: 
:: S T E P  2 P X I V T I N S  3 F  T ~ B L E  0 0  
/ /  A S S s h  S Y S ~ O ~ , D I S K T V ~ L = C P W A C C I S H R  
/ /  P S S S N  SYS002rDISKrV3L=CPHACCrSHR 
/ /  A S S L N  S Y S 3 0 3 r X ' 2 8 2 *  
/ /  A S S S N  S Y S 3 2 5 r R E 4 D E R  
/ /  A S S S N  S Y S 3 2 7 r P R I N T E r l  
/ /  D L B L  S 0 3 T d K l r r O  
/ /  E X T E N T  S Y S 0 3 1 r C P W A C C r L r 0 ~ 2 3 2 8 ~ 1 2 0  
/ /  D L B L  SYSOOZr' RAARDATA-STl3' 
/ /  E X T E N T  S Y S O O 2 t C P W 4 C L r l r 0 ~ 2 2 3 8 ~ 1 2 0  
/ /  T L S L  SY S O 3 3 9  ' R A A R E Q J P - D A T A '  
/ /  P 4 U S E  L 3 A 3  I N P U T  T A P E  O V  2 8 2  
/ /  E X E C  3 A A R P O B  
1 9 7 9 / 8 3  



RAARTg8 PARAMETER FORHAT 

4.56 FIELD DESCRIPTION 

LATEST YEAR COVERED BY 

SURVEY 

2 FILLER 

POSITION CLASS 



CHAPTER V 

OBSERVATIONS AND RECOMMENDATIONS 

5.1 The initial estimates of time requirement for the computer exercise were 

very modest as has been shown by the length of time it has taken to key 

data, code, design, and implement a system that can reliably analyse the 

vital data dealing with Resource Allocation in Agricultural Research in 

Kenya. 

5.2 On the whole it has taken about 5 man months to design and code the 

questionnaire, about 2 man months to key the data and about 12 man months 

to design and implement the computer system. Cleaning of data through the 

computer took additional time. 

Considering these difficulties it is felt that the computer system is now 

quite viable for the purpose for which it was intended namely to record 

and analyse data in research activities both for the present time, as well 

as for the continuing future. 

5.3 It is recommended that for subsequent update of data in the RAARES 

Computer System, emphasis be placed on the cleanliness of data and that 

the amendment forms, which are provided be used. 

5.4 It is further recommended that this computer system should be adapted 

to accommodate the general documentation and registration of all research 

projects in Kenya. 
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APPENDIX I1 A SUMMARY OF LISTS AND TABLES 

LISTITABLE 
NO 

TABLE 01A 

TABLE 01B 

TABLE 02 

TABLE 8 3  

TABLE 04A 

- 

TABLE a43 

TABLE 05A 

TABLE 05B 

TITLE 

Manpower Resources in Research 
Institutions (Detailed) 

Manpower Resources in Research 
Institutions (Summary) 

---- 
Financial Resources in Research 
Institutions - Kenya Pounds 

Distribution of Resources in 
Research Institutions 

Current Research support for 
various subject Areas (manpower) 

Current Research Support for 
various subject Areas  (f unding) 

Utilization of funds by Research 
Institutions (Government 
Institutions Pooled) 

Utilization of funds by Research 
Institutions (other institution 
pooled) 

TYPE OF 
FORMS 

A 

A 

A 

A 

B 

B 

A 

A 

RECORD TYPES 
SELECTED 

01 & 42 

81 & 02 

03 & 05 

81, 02,04 
& 0 5 

09 8 18 

11 & 12 

8 4 

84 

PROGRAM 
NAME 

RAARPglA 

RAARPdlB 

RAARP02 

RAAW03 

RAARP04A 

RAARP04B 

RAARP05 

RAAW 0 5 

JOB 
NAME 

RAART~~A 

R A A R T ~ ~ B  

RAART02 

RAART03 

RAART~OA 

R A A R T ~ ~ B  

RAARTgj 

EW&T@~ 

FILES USED 

1. =DATA-ST04:- Input 
2. RAAR1NST:- Input 

1. RAARDATA-ST~~:-I~~U~ 

2. RAARINST :Input 

1. RAARDATA-ST06: Input 
2. RAARINST: Input 

1. RAARDATA-ST07 : Input 
2. RAARINST: Input 

1. RAARSUBJ: Input 
2. RAARDATA-ST08: Input 

- - 

1. RAARSI1B.J : In~ut 
2. PAARDATA~ST~~ : Input 

1. RAARDATA-ST10: Input 

2. MARINST: Input 

1. RAARDTA-ST11: Input 
2. RAARINST: Input 



APPENDIX I1 (CONTD.) 

FILES USED 

1. RAARDATA-ST11: Input 
2. RAARPROJ-ST02 : Input 
3. RAARINST: Input 

1. RAARDATA : Input 

1. RAAREQUP-DATA : Input 
2. RAARDATA-ST 12A:Input 
3. RAARINST: Input 
4. RAARDATA-ST12A: Output 

1. RAAREQUP-DATA: Input 
2. RAARDATA-ST 12A: Input 
3. RAARINST: Input 
4. RAARDATA-ST 12AA: Output 

1. RAARINPT: Input 

2. RAARDATA: Output 

1. RAARDATA-ST01: Input 

2. RAARINST : Input 

1. RAARDATA; Input 
2. RAARPROJ-DATA-S: Input 
3. RAARDATA: Output 

1. RAARINPT : Input 
2. RAAR~ROJ-DATA-S: Input 
~ , R A A R T R A N : O U ~ ~ U ~  

RECORD TYPES 
SELECTED 

0 9 0 ,  2 

13 

12 

Generated 
from 12 

01 to 13 

01 to 13 

01 to 13 

01 to 13 

LISTITABLE 
NO 

TABLE 06 

TABLE 07 

TABLE 0 8 ~  

TABLE 08B 

LIST 80 

LIST 81 

LIST 82 

LIST 83 

I 

PROGRAM 
NAME 

RAARP06 

RAARPg 7 

RAARP08A 

R A A R P ~ ~ B  

RAARP80 

RAARP 8 1 

RAARP 8 2 

RAARP83 

JOB 
NAME 

RAART06 

RAART07 

RAART08A 

RAART08B 

RAART80 

RAART 8 1 

RAART82 

a'T83 

- .- 

TITLE 

Current level of support to 
Research projects 

Resource management system 

Analysis of major Scientific 
Equipment Main Data File Record 
Type 12. 

Location and Condition of Major 
Scient'if ic Equipment 

Data File - Diskettes to Tape 
with validation. 

Data File Listing (sorted) 

Validation Error Listing 
(Raw Data) 

Validation Error List 
(Amendments) 

TYPE OF 
FORMS 

B 

C 

B 

B 

A,B,C 

A,B.C 

A,B,C 

A,B,C 



APPENDIX I1 (COKTD. ) 

LISTITABLE 

NO 

LIST 84 

LIST 9@A 

-- 

LIST 9@B 

LIST 91A 

LIST 91B 

- 
LIST 92A 

LIST 92B 

TITLE 

Up date Report 

Project Dictionary File Listing 
(Unsorted) 

Programme Dictionary File Listing 
(Unsorted) 

Project Dict'onary File Listing 
(sorted$ 

Programme Dictionary File Listing 
(Scrted) 

Institution Dictionary File Listing 

Subject Area Dictionary File 
Listing 

TYPE OF 

FORMS 

A,B,C 

- 

- 

- 

- 

- 

- 

RECORD TYPES 

SELECTED 

01 to 13 

- 

- 

- 

- 

- 

- 

PROGRAM 

NAME 

FUARP84 

RAARP9@ 

IbURPg@ 

RAARP91 

RAARP91 

RAARP92 

~ ~ p 9 2  

JOB 

NAME 

FUART84 

IUARTgO 

RAART90 

RAART91 

RAART91 

RAART92 

m ~ 9 2  

FILES USED 

1.RAARDATA: Input 
2.RAARTRAN: Input 
3.RAARDATA: Output 

1. RAARPROJ : Input 
2.RAARPROG: Input 
3 .RAARPROJ-DATA : Output 
4.RAARPROG-DATA : Output 

1.RAARPROJ: Input 
2.RAARPGRA: Input 
3. RAARPROJ-DATA: Output 
4.RAARPROG-DATA: OGtput 

1.FUARPROJ - ST02 : Input 
2. RAARPROG - ST03 : Input 

1.RAARPROJ - STe2 : Input 
2.RAARPROG - ST03 : Input 

1.RAARINST : Input 
2. RAARSUBJ : Input 
3. RAARFLDB i 

inbut 4. RAAREQU n ut 

1. RAARINST ; Input 

2.RAARSUBJ: Input 
3.RAARFLDS: Input 
4.RAAREQUP: Tnput 



APPENDIX I1 (CONTD.) 

LISTITABLE 
N 0 

LIST 92C 

LIST 92D 

TITLE 

Fields of Research Dictionary 
Fill Listing 

Major Scientific Equipment 
Dictionary File Listing 

FILE USED 

1. RAARINST: Input 

2. RAARSUBJ: Input 
3. RAARFLDS: Input 

4. RAAREQUP: Input 

1. RAARINST: Input 

2. RAARSlTPJ: Input 

3. RAARFLDS: Input 

4. RAAREQUP: Input 

TYPE OF 
FORMS 

- 

- 

RECORD TYPE 
SELECTED 

- 

PROGRAM 
NAME 

RAARP 9 2 

RAARP92 

JOB 
NAME 

w ~ T 9 2  

,RAART92 



I I I 1 1 1 1 1 1  
I I I I I I I I I  
I I I I I I I I I  
I I I I I I I I I  

I I I I I I I I I  
1 1 1 1 1 1 1 1 1  
I 1 1 1 1 1 1 1 1  

I I I I I I I I I  
I 

1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1  
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R E P U E L , J C  O F  K E N Y A  

NATIONAL COUNCIL FOR SCIENCE AND TECHNOLOGY (NCST) 
P.O. BOX 30623, NAIROBI 

RESOURCE ALLOCATION IN AGRICULTURAL RESEARCH 

FORM A: HOW TO COMPLETE THE FORM 

Form A deals with Institution resources in general and should be completed 
by the Director/Officer in Charge of the institution. Please note that the 
term "institution" means the main research center and all substations under it. 

The boxes printed on the forms are for computer coding. The coding 
system has been designed to facilitate information retrieval and updating 
in the future. Please do not write anything in these boxes. 

Question 7: Please state the names of the substations, the land area (ha) 
they occupy and the agro-ecological zones in which they are situated. 
The six agro-ecological zones to be used in this study are: 

1. Afro-alpine moorland and grassland. 

2. Humid to dry-subhumid. Forests derived grassland and bushlands. 
Potential for forestry or intensive agriculture. 

3. Dry Sub-humid to Semi-arid. 

4. Semi-arid. 

5. Arid 

6. Very arid. 

Question 8: 

8.1 Please indicate the scientific staff under your institution 
by qualifications for fiscal years 1978179 aqd 1979180. The 
figures should include staff under aid projects. 

8.2 The term lltechnologist" includes technical officers and 
similar cadres of technical support personnel who are 
not responsible for research projects. The data is required 
for the year 1979180. 

8.3 & 8.4: Data required for 1979180. 

8.5 This question attempts to identify the total annual operating 
costs of the institution for the ten year period 1970171 to 
1979/80. Please supply information on a separate sheet of paper. 
Where possible please indicate the Personal emoluments content 
of the cost. 

Question 9: This question seeks information on the budgeting system. 
Specifically it attempts to relate budgetary requests by institutions, 
amounts supplied, the absorptive capacity of the' institution and the 
balancing between the various expenditure subheads. Please supply the 
data for the 1979180 Fiscal year. 



Question 10: This question deals with funds provided by donors 
through special Technical Assistance Projects which are not 
included in the Institutional core budget under question 9. The 
data required is for 1979/80 Fiscal year. 



FORM A: CODING INSTRUCTIONS 

ALPHA/ 
NUMERIC 

N 
N 
- 
N 

A 

N 

N 
N 
N 

N 
N 

N 
N 

N 
N 

N 
N 

ITEM 

1 

2 

3 
4 
5 

6 

7 .  I 

7 . 2  

7 . 3  

COL . 

1-3 
4-5 
6 
7-8 

9 - 2 3  
24-33 

34-35 
36 
37-41 

42-46 
4 7 

48-52 
5 3 

54-58  
5 9 

60-64 
6 5 

DESCRIPTION 

ID/CODE - Institution 
I I - Year of Survey 

Blank 
Record Type 

Name of Director 
Qualifications utmost 5 No. 

(2 chs for each 1 No .) 

Province 
District 
Hectares 

Hectares 
Ecozone 

Hectares 
Ecozone 

Hectares 
Ecozone 

Hectares 
Ecozone 



ITEM 

7.4 

7.5 

7.6 

8.1.1 

8.1.2 

8.1.3 

8.2.1 
8.2.2 
8.2.3 

8.3.1 
8.3.2 
8.3.3 

8.4 

COL . 

66-70 
7 1 

72-76 
7 7 

78-82 
83 

1- 3 
4- 5 
6 
7- 8 
9-23 

29-48 

49-68 

69-70 
71-72 
73-74 

7 5-7 6 
77-78 
79-80 

81-83 

DESCRIPTION 

Hectares 
Ecozone 

Hectares 
Ecozone 

Hectares 
Ecozone 

IDICODE - Institution 
IDICODE - Year of Survey 
Blank 
Record Type 
Man years for utmost 10 years 

(2 chs for each year) 

Man years for utmost 10 years 
(2 chs for each year) 

See 8.1.2 above 

Senior Technologist - man years 
Technologist - man years 
Technician - man years 

Executive - man years 
ClericalISecretarial - man years 
DriverIArtisan - man years 

Unskilled Labour - man years 

ALPHA/ 
NUMERIC 

N 
N 

N 
N 

N 
N 

N 
N - 
N 

N 

N 
N 

N 
N 
N 

N 
N 
N 

N 



DESCRIPTION ALPHA/ 
NUMERIC 

I D ~ C O D E  - Ins t i tu t ion  
IDICODE - Year of Survey 
Blank 
Record Type 
Recurrent finance Kf f o r  
10 years ( 2  chs for  each year) 

ID/CODE - Ins t i tu t ion  
ID/CODE - Year of  Survey 
Blank 
Record Type 
Budget item code 
Year o f  Budget (ending 19. . ) 
Requested Budget 
Approved Budget 
Actual expenditure 

See 9 . 1  above 
I 1  I 1  I 1  

I 1  I 1  I t  

I 1  I! I 1  

11 I 1  t I  

I 1  I 1  t I  

II I 1  11 



ITEM 

9.12 
9.13 
9.14 
9 .'I5 
9.16 
9.17 
9.18 
9.19 
9.20 
9.21 
9.22 
9.23 

10.1 

10.2 

1 

COL . 

12-34 
12-34 

I 1  11 

II ( I  

11 11 

11 1- 

11 11 

11 11 

11 11 

11 I 1  

11 11 

I 1  11 

1-3 
4-5 
6 
7-8 
9-10 
11-17 
18-19 
20-26 

DESCRIPTION 

See 9.1 above 
See 9.1 above 

11 11 11 

II 61 11 

11 I 1  11 

11 I 1  11 

11 11 11 

II 11 11 

I 1  11 11 

I 1  *I I 1  

I 1  II I I 

II I t  11 

ID/CODE - Ins t i  tution 
ID/CODE - Year of Survey 
Blank 
Record Type 
Year of Budget (ending 19..) 
Actual Expenditure 
Year of Budget (ending 19..) 
Actual Expenditure 

ALPHA/ 
NUMERIC 

N 
N 
- 
N 
N 
N 
N 
N 



REPUBLIC Of KENYA 

NATIONAL COUNCTL FM SCKNCE AYO TECHNOLOGY (mat) roo. sox 30623, arrRoeI 

RESOURCE ALLOUTION Ill AGRICULTURAL RESEARCH 

2. l a m  of Director and Oualifications .....~.....,.......**********************************mmm*o********************a*a 

Province .............,..... ......................................................................................... 

5. Land Area under I n s t i t u t i o n  (Ha) ................................................................................... 

03 

6, b i n  Stat ion (Ha, Ecorom) ........................................................................................ 
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R E P U B L I C  O F  K E N Y A  

NATIONAL COUNCIL FOR SCIENCE AND TECHNOLOGY (NCST) 
P.O. BOX 30623, NAIROBI 

RESOURCE ALLOCATION IN AGRICULTURAL RESEARCH 

FORM B: HOW TO COMPLETE THE FORM 

Form B is designed to identify all individual research projects 
whether short-term or long-term and the resources allocated to them.This 
form should be completed for each project by the principal investigator. 
For the purposes of this study, a project is defined as a series of 
experiments designed to provide information for a narrowly defined objective. 
Distinction should be made between a research project and a research programme. 
For example Maize Breeding is a Programme but breeding for resistance to 
maize streak is a Project. It is therefore possible that one scientist may 
be a principal investigator of several projects. A separate questionnaire 
should be completed for each of such projects. 

The boxes printed on the forms are meant for computer coding, Please 
do not write anything in these boxes. 

Question 2.3: The major categories are Crop, Livestock, Wildlife, Fisheries, 
Water, Forestry, Land Development and Climate. 

Question 4: This question seeks to relate the research effort to the 
identified problems of production of various commodities. 

4.1 State where possible the current level of production 
which the research project seeks to improve. 

4.2 State where possible the level of production which could 
be achieved if the research effort was successful. 

4,3 Looking at the commodity as a whole, rank in order of 
priority the factors listed in a scale 1-9 according 
to your own evaluation. 

Question 6: For the purposes of this study, six agro-ecological zones 
are recognised as follows: 

1. Afro-alpine moorland and grassland. 

2. Humid to dry-subhumid. Forests derived grassland and 
bushlands. Potential for forestry or intensive agriculture. 

3. Dry Sub-humid to Semi-arid. 

4. Semi-arid 

5. Arid 

6 ,  Very arid, 

Question 7: This question seeks to establish the scientific personnel 
allocated to a given project. Research experience should be denoted 
by the number of years spent actively in research. Percent time 
means the proportion of working time devoted specifically to that 
project. 



Question 8: Please provide an estimate of the total cost of each 
project identifying the local and external inputs. 

8.2 Major equipment is defined as an item of Laboratory 
equipment whose replacement cost exceeds £1,000. 
Condition should be described as Excellent, Good, 
Fair, Poor or Not,Operational. Percent time refers to 
proportion of time the equipment is used by the project 
in relation to use by other projects. 



FORM B: CODING INSTRUCTIONS 

ITEM 

1 

2.2 

3.2 

4.1 

4.2 

COL . 

1-3 
4-5 
6 
7-8 

9-11 
12 
13-15 
16-17 
18-19 
20-23 

24-26 
27 
28-30 
31-32 
33-34 
35-38 

3 9 
40-45 
4 6 
47-52 

DESCRIPTION 

IDICODE - Institution 
IDICODE - Year of Survey 
Blank 
Record Type 

Ref.No. - Institution 
- Category 
- Subject 
- Field of Research 
- Year of Survey 
- Blank 

Ref. No. - Institution 
- Category 
- Subject 
- Field of Research 
- Year of Survey 
- Serial Number 

Commodity 
Units 
Commodity 
Units 

ALPHA/ 
NUMERIC 

N 
N - 
N 

N 
N 
N 
N 
N - 

N 
N 
N 
N 
N 
N 

N 
N 
N 
N 





ITEM 

6 . 1 . 1  

6 .1 .2  
6 . 1 . 3  
6 . 1 . 4  
6 .1 .5  
6 .1 .6  
6 .1 .7  
6 . 1 . 8  

6 . 2  

6 .2 .1  

6 .2 .2  
6.2.3 
6 .2 .4  
6 .2 .5  

COL . 

10 
11-12 
13  
14  

15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 

1-3 
4-5 
6  
7-8 
9  

10 
11-12 
13  
1 4  

15-19 
20-24 
25-29 
30-34 

DESCRIPTION 

S i t e  
Province 
D i s t r i c t  
Ecozone 

See 6 .1 .1  above 
11 I f  I I 

I 1  I I II 

I I II 11 

I I II I I 

I I I I I I 

I I 11 11 

I D I C O D E  - I n s t i t u t i o n  
I D I C O D E  - Year of survey 
Blank 
Record Type 
F i e l d  of occurance of proposed s i t e s  

S i t e  
Province 
D i s t r i c t  
Ecozone 

See 6.2 .1  above 
I 1  I 1  I I 

I 1  I 1  11 

11 11 I I 

ALPHA/ 
NUMERIC 

N 
N 
11 

I 1  

N 
I 1  

I I 

II 

11 

I I 

11 

N 
N 
- 
N 
N 

N 
11 

11 

I 1  

N 
N 
11 

11 



ITEM 

6.2.6 
6.2.7 
6.2.8 

7.1 

7.2 

7.3 

7.3.1 

7.3.2 
7.3.3. 
7.4 

COL . 

35-39 
40-44 
45-49 

1-3 
4-5 
6 
7 -8 
9 
10-11 
12-26 
27-36 
37-38 
39-40 
41-43 

1-43 

1-3 
4-5 
6 
7-8 
9-10 
11-12 
13-14 
15-16 
17-18 

19-28 
29-38 
39-48 

DESCRIPTION 

See 6.2.1 above 
1 1  I 1  I  I  

I I 18 H 

ID/CODE - Institution 
ID/CODE - Year of survey 
Blank 
Record Type 
Field identifier 
Field of Research 
Name of Investigator 
Qualifications (2 chs.each) 
Research experience (yrs) 
Nationality 
% time 

See 7.1 .above 

IDICODE - Institution 
ID/CODE - Year of survey 
Blank 
Record Type 
Staff in post 
Kenya 
Other Nationalities 
Vacant Posts 
Number Required 

See 7.3.1 above 
1 1  1 1  I 1  

I  I  I 1  I  I  

ALPHA/ 
NUMERIC 

N 
I  I  

I I 

N 
N 
- 
N 
N 
N 
N 
N 
N 
N 
N 

N 
I *  

- 
N 
N 
11 

I 1  

I  I  

1  I  

N 
1 1  

I I  



ITEM COL . DESCRIPTION 

8.1 

8.1.1 
8.1.2 
8.1.3 
8.1.4 

ALPHA/ 
NUMERIC 

IDICODE - Institution 
IDICODE - Year of survey 
Blank 
Record Type 
Costs KE 

I I 11 

11 II 

11 I t  

IDICODE - Institution 
IDICODE - Year of survey 
B 1 ank 
Record Type 

Equipment description 
Quantity 
Year of Purchase 
Condition 
% use 
Replacement cost 

See 8.2.1.1 above 
11 I I I I 

11 11 11 

11 I t  11 

Lab/Workshop office space 

Date Project started (year) 
Date Project completed (year) 

1-3 
4 -5 
6 
7-8 
9-13 
14-18 
19-23 
24-28 

N 
N - 
N 
N 
11 

I 1  

I I 

N 
N 
- 
N 

N 
N 
I I 

I t  

II 

II 

N 
11 

I I 

11 

N 

N 
N 

8.2.1 1-3 
4-5 
6 
7-8 

8.2.1.1 9-10 
11-12 
13-14 
15 
16-18 
19-25 

8.2.1.2 
8.2.1.3 
8.2.1.4 
8.2.1.5 

26-42 
43-59 
60-76 
77-93 

8.2.2.1 94 

9.1 
9.2 

95-96 
97-98 
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APPENDIX VI 

LIST OF INSTITUTIONS 

3 0 1  Y C S T  
0 0 2  A S A R t  
3 0 3  Y S 4 R t  
3 0 +  ISAR',  
0 0 5  Y S A R L  
3 0  5  
3 0 7  
30 8 
3 0  3 
3 1 3  < A 3 1  G E N E R A L  
3 1 1  ( E T R I  J E Y E R A L  
3 1 2  ( M F R I  ; E ~ E R A L  
3 1 3  ( I i D I  G E Y E A A L  
3 1 4  ( M A 1  G E N E R A L  
0 1 5  ( W 3 R I  G E Y E A A L .  
3 1 5  ( W 3 I  G E N E R A L  
0 1 7  E G E R T O Y  C O L L E G E  
3  1 5  
3 1 3  
3 2 3  Y I V I S T 3 Y  OF A G ~ I C U L T ~ R E  
3 2 1  Y I  N I S T 3 Y  O F  L I V E S T 3 C K  3 E V E L O P M E N T  
3 2 2  Y X N I S T 3 Y  O F  H E A L T H  
0 2 3  Y N I S T R Y  O F  ENERGY 
O 2 C  ' 4 I N I S T R Y  O F  I N D U S T 3 Y  
0 2 5  ' 4 I N I S T R Y  O F  E D U C A T I O M  
02 6 
0 2  7  
0 2 8  
02 9 
033 K A R I - A R D  
3 3 1  K A R I - V R D  
032 K A R I - F R D  
3 3 3  K A Z I - A P D  
0 3 4  K E T R I  
0 3 5  K H F R I  
0 3 6  K I R D I  
0 3 7  4 M R I  
0 3 8  K W R R I  
339 ( W R I  
0 4 3  CRF 
041 T R F  
3 4 2  I L R A I  
3 4 3  I C R A F  
044 I C I P E  
3 4 5  J N E P  
0 4 5  I D i t C  
0 4 7  Y I B  
0 4 0  F A C U L T Y  3 F  A G R I C d L T U R E  
0 4 9  F A C U L T Y  DF S C I E N C E  
0 5 3  I D S  
3 5 1  F A C U L T Y  JF V E T  M E D I C I N E  
3 5 2  SUSAR Z O Y P A N I E S  
0 5 3  
0 5 +  
3 5 5  3 T H E P  J N I V E R S I T Y  F A C U L T I E S  
3 5  5 
3 5 7  

1 



CODE 

APPENDIX IX 

Category of Programmes 

DESCRIPTION 

Crop 

Livestock 

Wildlife 

Fisheries 

Water 

Forestry 

Land Development 

Climate 

Others. 



APPENDIX X 
SUBJECT AREAS 

301 B I J S P H O R E  I N  G E N E R A L  
302 S O I L  I Y  S E V E R A L  
303 S O I L  C J M P O S I T I J N - G E N E R A L  
OOC S O I L  C 3 M P D S I T I O N - I Y O R G A N I C  
305 S O I L  C 3 M P O S I T I J N - O I G A N I C  
305 S O I L  C 3 M P O S I T I J N - S 3 I L  A I R ?  S J I L  J A T E 3  
307 S O I L  C J M P O S I T I O N - O T H E R  
303 S O I L  S T R J C T U i 7 E  
303 8 1 3 - Z U Y M i J N I T I E S  I &  T d E  S O I L  
013 3 T d E 2  S U d J E C T S  R E L A T E D  10 S O I L  
011  J A T E 3  I N  G E R E N A L  
312 d A T E I  Z O Y P J S I T I O Y  
313 a I 3 - C O M M U N I T I E S  I N  T H E  WATER 
31+ 3 T i E &  S U B J E C T S  R E L A T E D  TO d A T E R  
315 A 1 3  4 N D  C L I M A T E  I N  G E N E R A L  
315 E X T E R N A L  C L I M A T E  
312 I N T E I N A L  CL . IMATE  
318 3 T d E I  S U 3 J E C T S  R E L A T E D  TLJ A I A  A N D  C L I M 4 T t  
319 i A Y G f  r U Y C i J L T I  V A T E 3  L A N D  AND N A T U R A L  V E G E T A T I O N  I h  G E N E R A L  
323 Y A T U 3 A L  SHURT V E S E T A T I U N  A Y D  idEEDS 
321 3 T i E A  S U d J E C T S  R E L A T E D  T J  2 A V G E v  U Y C U L T I V A T E 3  L A q D  8 VEG 
322 d A T E a  AND K I V E R B A S I h S  I N  G E N E R A L  
323 S E E S ?  L A C E S ?  R I V E H S T P O J L S I V  GENERAL  
324 L A k E S ?  R I V E R S ?  P ~ O L S  A V D  R E L A T E D  F 2 E S H  k A T t R  E C O S Y S T E M  
325 J I T C i E S  AND C A V A L S  
325 3 T 4 E 3  S U d J t C T S  R E L A T E D  T 3  d A T E R S H E 3 S  AYD R I V E R  B A S I N S  
32-7 P A X K S  S A X D E N S ?  U4BArJ  G R E E N S P A C E S ?  P L A h T A T I J N S  
92s A R B O ~ E T A  A Y D  ~ J T A N I C A L  G A R D E Y S  
323 3 T i E 2  SUt3JECTS A R E A S  R E L A T E 0  T O  B I J S P H E R E  6 &ECR 
333 P L A N T S  AYO A Y I M A L S  I N  G E q E a A L  
331 P L A N T S  A Y D  P A R T S  OF P L A N T S  I N  G E N E A A L  
03L P L A N T  L O Y M U N I T I E S  4 5  E C O L O G I C A L  S Y S T t M S  
333 A K I M A L S  AND P A g T S  3 F  T H E I R  B D D I E S  
334 A N I M A L S  C O Y M J N I T I E S  A S  E C O L U G I C A L  S Y S T E M S  
335 A N I M A L S  AND P L A N T  C O Y M U h I T I E S  AS  E C O L O G I C A L  S Y S T E M S  
135 A N I M A L  D I S E A S E S  
337 3 T i E &  S U 3 J E C T S  R E L A T E D  T O  P L A N T S  AYD A Y I H A L S  I V  G E N E R A L  
3 3 8  C R J P S  I N  G E N E R A L  
0 3 3  L E 3 E A L S  I N  G E N E R A L  
043 3 A X L E Y  
341 Y A I Z E  
342 3 A T S  
343 i I C E  
044 & Y E  
345 S O q G i U Y  8 q I L L E T  
345 J H E A T  
347 3 T I E a  C E R E A L S  
3 4 3  F I 3 R E  P L A N T S  AVD O I L  CROPS I Y  G E N E R A L  
043 =L.EX 
353 P A P €  
051 S O Y B E A Y  
952 S U Y F L O i i E 2  
053 3 T 4 E i t  F l d R E  P L A N T S  A N D  O I L  C R O P S  
354 C A S S A V A  AND S T A R C H  P t X O U U L I V G  P L A N T S  I N  G E N E R A L  
355 P O T A T O E S  
356 SUSAACANE AND 3 T i E 3  SUGA i t  CROPS 
357 3 T d E a  S T A R C h  P 3 O 3 U Z I Y G  P L A V T S  
3 5 3  i h 4 S S E S  k1u3 FL3A;E CICI iJ5  I L  JE:JL.!AL 
3 5 9  a R A S S E 5  
363 ~ A ~ T J ~ E S I G ~ A S S L A L D  
361 L t S U Y E S  I N  G tN :R4L  
362 i R 4 S 5 L 4 N J  L E G U Y E S  
363 3 T i E 3  L E i U M E S  
36% L E 3 t 4 L 5  J S E D  F J k  F 3 P A G E  



3b5 3 T ~ l E k  FORAUE CRCJPS 
366 J E S E T A B L E S  I N  S E Y E 2 A L  
367 3 0 3 T  T J B E R  AND B J L 3  V E G E T A B L E S  
368 S R E E Y S  AYD L E A F Y  V E G E T A B L E S  
369 J E S E T A 3 L E  F R U I T S  I Y  GENERAL 
073 L E J U M I  Y O J S  V E G E T A B L E S  
071 T D Y A T O F S  
372 CUCUMBERS 
373 3 T i E Z  V E G E T A B L E  F R J I T S  
374 Y U S H q 0 3 M S  AND O T i E R  E D I B L E  F U N G I  
075 3 T i E 3  J E S E T A a L E S  
375 F R J I T S  I V  S E N E 3 A L  
377 TOP F R J I T  I N  G E N E R I L  
378 4 P P L E  
373 PEAR 
083  3 T i E 1  TOP F R J I T  
381 S O F T  F R U I T  ( B E R R I E S  AND CANE F R U I T S )  
382 C I T R U S  F Z U I T  
383 T R 3 P I C A L  AND S U B - T X O P I C A L  F R J I T S  
08+ J R A P E S  
385 E D I B L E  N J T  F R U I T S  
08s 3 T i E Z  F R J I T S  
387 3 R Y A Y E Y T A L S  A h D  3 R V A Y E N T A L  PRODUCTS I N  G E N E R A L  
388 3 U L B S  
389 F L 3 W E R S  A N 0  POT P L A N T S  
093 3 R Y A M E N T A L  S H R J B S  
391 3 T i E - 3  3 R Y A Y E N T A L  L 4 N D  3 R Y A M E N T A L  Pi3ODU';TS 
092 F O 2 E S T  I Y  GENERAL 
393 P I Y S  F 3 R E S T S  I Y  S E V E R A L  
399 3 T i E 4  P I V E  F J R E S T S  
095 L E I F d O a D S  I N  G E N E R A L  
395 3 T i E Z  L E A F d O D D S  
397 3 T i E 3  F O a E S T S  
398 S T I M J L A N T  CRDPS 
393 S P I C E  A N 0  S E A S 3 N I N ;  P L A N T S  O F  HARM C L I M A T E S  
103 S P I C E  4 N 3  S E A S a N I N ;  P L A N T S  O F  TEMPERATE C L I M A T E S  
101 P E 3 F J M E  P L A N T S  
102 3 U B B E R v  S U M v d A X  A N 3  R E S I N  P L A N T S  
103 TAV AND 3 Y E  P L A N T S  
104 3 R J G S  A N 3  M E D I G I N E  P L A N T S  
105 I N S E C T I C I D E  P L A N T S  
105 3 T d E <  C R 3 P S  
107 D O Y E S T I C  A Y I M A L S  I V  G E N E R A L  
109 I N S E Z T  P E S T S  
109 J I 3 D  P E S T S  
113 P L A N T  D I S E A S E S - F U N G U S  
111 P L A N T  D I S E A S E S  - V I R O L O G Y  
112 P L A N T  3 I S E A S E S  - P 4 T i O L O G Y  
113 3 A I R Y  G A T T L E  
ll!, SHEEP 
115 ;OATS 
115 B E E F  C 4 T T L E  
117 L O T T 3 N  
119 FA2MIN;  S Y S T E M  E t O V O Y I C S  
113 S R 3 U Y D Y U T S  
123 Z A S T 3 R  
121 L R 3 P  R E S I D J A L S  
122 3 R A U J H T  A N I M A L S  
123 Z C 3 N J M I C S  
/ ::: 
/a 

fli E 3 J  



APPENDIX XI 

COMMODITY UNDER RESEARCH 

COMMODITY CODE - 
Crops 

Animals 

Water 

Forestry 

Land Development 

UNITS 

Metric tonnes/annum 

Kg/ha 

No. of heads 

No. of headslhectare 

Cubic metres 

Cubic metreslha 

Hectares 

Hectares 



APPENDIX XI1 

Technical Factors Limiting Production 

CODE DESCRIPTION 

Diseases & Parasites 

Pests 

Management 

Improved Seed/Breeds 

Soil fertility 

Weeds 

Climate 

Post Production 

Marketing Economics 



APPENDIX X I 1 1  

F I E L D S  OF RESEARCH 

3 1  S J I L  S C I E V C E  
C2 L A N D  A N 3  d A T E R  Y A N A L E Y E N T  
3 3  O q A I N A G E ,  I R R I G A T I G V  A N D  H A T E 9  S U P P L Y  
3 4  S J I L  I M P R O V E M E N T  
35  S J R V E Y I V G  
3 6  N A T  J R E  C O V S E R V A T I  3 N  
07 P L A V N I h S  L A N D  U S E  
3 8  L A N 3  C O V S O L I D A T I O \  A N D  L A N D  L A Y O U T  
3 9  P L A V T  P 2 0 3 U C T I O \  S E V E R A L  A N 3  C R 3 P  H J S 3 A d D 2 Y  
10  P L A Y T  N I T R I T I O N  A V D  F E R T I L I Z A T I O N  
1 1  P L A V T  h 3 E E D I N G  
1 2  Y L A V T  P 2 O T E C T I N S  
1 3  P E S T S  O F  P L A N T S  A ' i D  P E S T  C O N T g O L  
1 4  P L A V T  D I S E A S E  A V D  D I S E A S E  C 3 N T R O L  
1 5  k E E 3 S  A V O  WEED C O V T I O L  
1 6  M I S C E L L A N E O U S  P L A V T  D I S O R D E P S  
17  A V I Y A L  M A N A G E M E N T  G E N E R A L  A N D  A N I M A L  H U S B A N D R Y  
18 A V I Y A L  V U T R I T I O V  
1 9  A Y I Y A L  B R E E D I N G  
2 0  A V I Y A L  D I S E A S E v  V E T E R I N A R Y  M E D I C I N E  
2 1  E V G I N E E q I Y G  - E 3 U I P Y E N T  
22 E Y G I N E E K I q G  - B J I L D I N G S  
2 3  C I V I L  E V G I N E E R I Y G  
2 4  T E C  4 N 3 L J G Y  
2 5  H A R V E S T I N G  
2 6  S T O I A S E  A V D  C J N S E I V 4 T I O N  
27 P & O L E S S I N ;  
2 8  T R A V S P O R T  A V D  H A k 3 L I N L  
2 9  k 3 R <  Y A V A J E Y E N T  
3 0  F A R Y  Y A Y A S E Y E N T  
3 1  M A R q E T I V G  
3 2  E Z O V O Y I L  P O L I C Y  
3 3  S J C I A L  P O L I C Y  
3 4  ASR I C  J L T U Q A L  S O L 1  3 L 3 G Y  Ah3 n t L F A K k  
3 5  D I D 4 C T I C S  O F  t X T E ' q S I G ' 4  A h 3  A D d I S O R Y  S L R V I  CL 
36  D I D A C T I C S  O F  E D J C A T I U N  A N D  T R A I N I Y G  
37 D 3 M E S T I C  S C I E N C E  
3 8  H J M 4 N  N J T q I T I 3 N  A V O  F 3 0 0  R E S E A R C H  
39  F 3 0 3  L O Y P J S I T I O V  
40 P d Y S 1 3 L J G Y  3 F  N U T 2 I T I d N  
4 1  F E E J I V G  
C2 P J B L I Z  4 E A L T H  A V D  M E D I C I N E  
43 P J B L I L  i E A L T H  E V G I N E E i I I N G  
4 4  M E D I C I N E  
6 5  D 3 C J M E N T A T I 3 N ,  P U B L I C A T I O V  A N D  I N F O I Y A T I O J  
46 G E N E R A L  R E S E A R C i  Y E T H D D O L D G Y  
47 M A T - I E Y A T I C S  
6 8  C - I E Y I Z A L  T E C H N I 3 U E S  
4 9  P d Y S I C A L  T E C H N I J U E S  
5 0  B I O L O J I L A L  T E C H V I 3 U E S  
5 1  O T H E R  M E T i 0 3 S  0 3  T E L H Y l J U E S  
52 R 3 U T I V E  R E S E A R C H  A N 3  S E R V I C E S  
5 3  R E S E A I C t l  d H I C t i  L A V N J T  B E  C L A S S I F I E D  I V  T H E  F I E L D S  M E N T I 3 h E D  A J U J E .  
5 4  V A R I E T Y  A J A P T A T I O V  T R I A L S  
55 C 4 E Y I S T I Y  - Q U A L I T Y  
56  F 4 R M  E C O N J M I C S  
/ $  
/ a  

kS E J J  







APPENDIX XVI 

Designations 

CODE - 
1 

2 

3 

4 

5 

6 

7 

DESCRIPTION 

Director-GeneralIHead of System 

Director/Officer in Charge of Institution 

Senior Research OfficerIHead of Section 

Research Officer 

Senior Technologist/Technical Officer 

Technologist (Technical Officer) 

Technician (Tech. Assistant) 



APPENDIX X V I I  

MAJOR S C I E N T I F I C  EQUIPMENT 

0 1  S P E C T 3 O P H J T 3 M E T E R  
32 A T O Y I L  A B S O R P T I  3N S P E C T R O P H J T 3 M 3 T E R  
33 C 3 L J R I M E T E R  
34 F L A M E  P - I O T O M E T E R  
35  G A S  L I Q J I J  L H R O Y O T O S R A P H  
3 6  C E N T R I F J G E  - S M A L L  
07 C E N T R I F U G E  - H I G H  S P E E D  
38  A J T 3 C L A V E  
39 I V C J B A T J R  
10 S T R E O  M I C R O S C O P E  
1 1  R E S E A R C r i  Y I C R O S C O P E  
1 2  E L E i T 2 O V  M I C O S C J P E  
13 L A M I N A R  A I R  F L O d  C A B I N E T  
1 4  A Y I N O  A C I D  A M A L Y S E R  
1 5  A J T J N A L Y S E R  
1 6  E L O L T R O P H J R S I S  
1 7  M J F F L E  F U X N E S S  
18 R J T A R Y  E V A P P A T O R S  
19 K A R  F I S - I E R  A P P A R A T U S  
20 F 3 E E Z E  3 R Y E R / F R E E Z E 3  
2 1  A J T J M A T I C  A D L A H A T I C  B E A D  C A L O q I Y A T E 2  
22 S 3 1 L  M O I S T U R E  P R O B E  
2 3  S G I V T I L L A T 1 3 N  C J U V T E R  
24 P - I Y T O T R J N  
25 C 3 L 3  X O D M  
26 R E F 3 A C T J M E T E R  
27 X - R 4 Y  D E F F R A C T O Y E T E 3  
28 M I C O R D T O M E  
29 H D M J G E N I Z E R  
30 I V F 3 A T E 3  S P E C T R J P r i O T O ! 4 E T E a  
3 1  P 3 T T E 2  S P R A Y  T O W E R  
32 P 3 E S S J R E  P L A T E  A P P A 3 A T U S  
33 D E S 4 - T O P  G O M P U T E R  
34 C J M P U T E R  - M A G N E T I C  D I S C / T A P E  A N D  F U L L  S I Z E  P R I N T E R  
3 5  L Y S I M E T E R S  
36 D A R < R J O Y  A N D  A S S O G I A T E D  P H O T O S R A P H I L  E O J I P M E N T  
37 J E F C O  W E T  D I S I N T E S R A T O R  
38 S P E C I A L I S E S  O V E V  
39 H J T  W A T E R  T i I E A T Y E N T  P L A N T  
4 0  P O L A R I M E T E R  
4 1  C J T T O V  S I Y  D O U B L E  R J L L E R  
4 2  C J T T O Y  S I V  S I V G L E  R J L L E R  
43 k t I G H a R I D S E / H E A V Y  D J T Y  W E I G H 1  N G  M A C H I V E  
4 4  K A R L  < O A  q I L L .  
/ ;: 

/ A  
:; i!i E J J  



CODE - 
1 

2 

3 

4 

5 

APPENDIX X V I I I  

CONDITION O F  S C I E N T I F I C  EQUIPMENT 

CONDITION 

E x c e l  l e n t  

G o o d  

F a i r  

Poor 

N o t  operat ional  



APPENDlX X l X  
PROGRAMME IDENTIFICATION 

375134109810304 G R A I Y  L E L U M E  I Y P X U V E Y E N T  
97513630'9810004 G R A I V  L E G U M E  P R O J E C T  
375134103810303 A G 3 O L U q Y  
375135809810302 F O k A Z E  C d O P S  A J R J N J M Y  
3751341 11810001 M A I Z E  I M P R O V E M c h T  
J75134103dlOi301 Y A I Z E  I H P R I V E M E N T  
D771D3103810306 S E 2 I C U L T U R E  
377103163810306 S E a I C U L T U R E  
377136313810005 C R J P  P a O T E C T I O Y  
377136507810304 V E L E T A i i L E  I M P R J V E M E N T  
077136507810304 V E G E T A 3 L E  I M P R J V E M E N T  
377136511810304 V E G E T A 3 L E  I M P R J V E M E N T  
3771 16833810304 Y U T R I T J R E  V A L U E  O F  I N D I G E N J U S  V E G E T A B L E S  
077135438810003 C A S S A V A  R E S E A R C H  D E V E L O P M E N T  
377136311810302 S C a E E N I N G  B E A N S  F O R  R E S I S T A N C E  1 2  D I S E A S E S  
37713611181C302 G R A I Y  L E G U M E  I Y P K O V E M E N T  
377 106103810DOL G R A I  V L E G U M E  I Y P R O V E M E N T  
377136109810002 G R A I Y  L E L U M E  1 Y P R O V E M E N T  
3771361 14810302 S R A I  Y  L E G U Y E  I Y P R O V E Y E N T  
377136111810002 G R A I  \ L E G U H E  X Y P X O V E H E N T  
37713750P810001 F R J I T  T R E E S  I M P R 3 V E M E N T  
377137503810001 F R i J I T  I M P R L I V E M E N T  
377137b11810301 P L A N T  I N T R O D U C T I O N  8 T I S S U E  C U L T J R E  
077138503810001 S M A L L  F R U I T S  
3771375,03810301 S M A L L  F R L I l T S  
377108303810001 A V D C A D 3  I M P R O V E M E N T  
377138207810301 C I T R U S  I Y P R O V E M E N T  
377136533810301 4 O a T I C J L T U R E  
377137551810301 P R 3 P A G A T  I O N  
377810765810301 H O S T I C J L T U R E  R E S E A R C H  8 D E V E L O P M E N T  
369211 3138 10302 D A I R Y  L A T T L E  R E S E A R C H  
363211318310002 D A I R Y  L A T T L E  R i S E A a C H  
367211433810302 H A N A G E q E N T  O F  S H E E P  U N D E 2  A I G h  A L T I T J D E  C C Y O I T I O Y S  
363211~13810301  B E t F  C A T T L E  I M P R 3 V E M t N T  
367211513810301 B E E F  C 4 T T L E  I M P R J V E M E N T  
363211517M10301 a E E F  C A T T L E  d R E E 3 I N G  8 M A N A G E M E N T  
3632115iP810001 I D E N T I F I C A T I O N  O F  S H E E P  J R E E I S )  . S U I T A B I L I T Y  T O  V A R I O U S  E C O L O C I C  
3 6 ~ 2 1 1 5 1 9 8 1 0 3 0 1  S E . Y E T I 2  I M P R O V E M E N T  3 F  D U A L  P U R P 3 S E  G O A T S  F O R  I N T t V S I V E  S H A L L  H 
363211513810301 G E Y E T I L  I M P R 3 V E M E N T  3 F  D A I a Y  G L I A T S  F 3 R  I Y T E h S I V E  H 3 L 3 E W  S Y S T E M S  
363211513810301 L I V E S T 3 C q  B R E A D I Y G  
363211319810301 L I V E S T J C S  i 3 R E A D I Y G  
3661375578 10003 H O R T I C J L T U R E  
365137558810303 H C 3 T I C J L T U R E  
365136b588 10303 d O R T I C J L T U R E  
365136557810303 H O K T I C J L T U R E  
3651363588 10303 H o a T I c J L T u a E  
365110511810302 P Y a E T H I U Y  B R E E a I Y G  
3651 1051 1810302 . P Y R E T H I U M  a R E E 3 I N G  
365110503810301 A G i l O Y O ' 4 Y  ( P Y R E T H R U ! 4 1  
36~110503810301  A G a O V O Y Y  ( P Y R E T h R U M )  
305110507810301 A G d O Y O q Y  - P Y R E T H R J M  
3G5110503810301 A G d O Y i 3 Y Y  - P Y R E ' T ~ R U M  
341139811810304 P L A h T  I M P R O V E M E N T  - b O T A V Y  
34113~859810304  C R 3 P  I Y P R O V E M E N T  
341139957810304 P L A N T  I M P R J V E M E N T  - B O T A Y Y  
341139811810304 P L A h T  I M P R 3 V E M E N T  - B O T A V Y  
041139811810504 P L A N T  I M P R O V E M t N T  - 3 O T A Y Y  
341139855810301 T E A  3 U A L I T Y  
341139855810301 T E A  J U A L I T Y  
041 139863810303 C R 3 P  E Y V  I R O N Y E N T  
341139801810503 C R J P  E Y V I R 3 N M E N T  
34 1139863810303 C R 3 P  E Y V I R 3 N Y E N T  
341 139d638 10303 L R J P  E Y V I R 3 N Y E N T  S T U D I E S  
3~1159M13810302 S O I L  F E R T I L I T Y  I Y  T E A  P R 3 D J C T I 3 N  
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APPENDIX XX 
PROJECT IDENTIFICATION 

3 7 5 1 0 4 1 6 3 8 1 0 3 0 2  r t U S B A N 3 R Y  P R A C T I C E S  
3 7 5  1 3 6 3 0 3 8 1 0 0 0 1  A G R O V O Y Y  
3 7 5 1 3 4 1 6 3 8 1 0 3 0 1  M A I Z E  4 d E A N S  I N T E R C R O P P I N ;  
3 7 5  1 3 5 8 0 9 8  1 0 0 0 1  F O J D E R  C & O ? S  A u R D N O M Y  
2 7 5 1 3 4 1 1 1 8 1 0 3 0 2  Y E J I J M  M A T J R I T Y  M A I Z E  V A R I E T I E S  ( T 2 I A L S )  
3 7 5 1 0 4 1 0 3 8 1 0 3 0 1  M A I Z E  A G a O V O M Y  
3 7 7 2 3 3 3 6 3 8 1 0 0 0 3  R E E L I h ;  f S P I  N N I N C )  
3 7 7 2 3 3 3 6 3 8 1 0 3 0 2  S I L K d O I M  R E E 3 I V G  
3 7 7 1 3 3 1 0 9 8 1 0 3 0 1  H U L B E R I Y  A G R D N j M Y  
0 7 7 1 0 6 3 1 3 8 1 0 0 0 1  P E S T  C J N T R C I L  
3 7 7 1 3 6 7 0 9 8 1 0 0 0 4  V E G E T A t i L E  A G R O h O q Y  
3 7 7 1 3 6 6 0 9 8  1 0 3 0 3  V E S E T A a L E  A G R O V O Y Y  
3 7 7 1 3 6 5 1 1 8 1 0 D 0 2  V E J E T A B L E  S E E D  P 2 O D U C T I O N  
3 7 7 1 3 6 t i 3 d 8 1 0 3 0 1  D E T E 4 M I N I K A T I O V  J F  C  A V O  V I T  A  I U  I N 3 E C E Y U J S  V E G t T A B L E S  
0 7 7 1 3 5 4 3 i i 8 1 0 3 0 1  J U A L I T Y  A S P E C T S  3 F  C A S S A V A  
3 7 7 1 0 6 3 1 1 8 1 0 0 0 b  d R E E 3 I Y G  B E A N S '  F J R  R E S I S T A V C E  TO H A L O  d L I G i T  
3 7 7 1 3 6 1 1 1 8 1 0 0 0 5  B E A h  A i R O N J M Y  
3 7 7 1  3 6 1 0 1 8  1 0 3 0 4  B E A N  A;R J fG3MY 
0 7 7 1 3 6  1 5 5 8 1 0 0 0 3  B E A N  A G R J N d M Y  
3 7 7 1 3 6 1 1 G 8  1 0 3 0 2  B E A N  P A T d U L O t i Y  
3 7 7 1 3 6 1 1 1 8 1 0 3 0 1  i 3 E A N  B I E E D l N i  L E C T I O N  
0 7 7 1 3 6 3 0 3 8  1 0 0 1 0  B A N A h A  A G R O N 3 M Y  
3 7 7 1 3 8 2 0 3 8 1 0 3 0 3  C I T R U S  A G R 3 N 3 M Y  
3 7 7 1 3 7 5 1 1 8 1 0 3 0 8  F k J I T  I N T R U D U C T I J N  A V D  T I S S U E  C U L T U R E  
0 7 7 1 3 8 6 0 9 8  1 0 0 0 7  P A S S I G q  F R U I  T  D E V E L O P M E N T  
3 7 7 1 3 6 4 0 7 8 1 0 3 0 6  G R A P E  D E V E L 3 P Y E N T  
3 7 ' 7 1 3 8 3 0 3 8 1 0 3 0 5  A V 3 C A D 3  A G R O N O Y Y  
3 7 7 1 3 8 2 1 0 8 1 0 0 0 4  A G 2 O V O Y Y  
3 7 7 1 3 6 5 3 3 8 1 0 0 0 3  C H A N G E  I\ d O R T I C J L T U R A L  C R J P S  I N  S T O R A S E  
3 7 7 1 3 7 5 5 1 8 1 0 3 0 2  ? R 3 P P G A T I O N  J F  F R U I T  T 3 E E S  
3 7 7 1 3 7 5 5 8 8 1 0 3 0 1  P R S D J C  r 1 O N  T t C N U L O G Y  O F  F L J W E H  & F  JL I A G E  C d O P S  
0 6 3 2 1 1 3 1 B 8 1 0 3 0 3  E F F E C T  O F  C A L F  N i J T R I T I L I N  0'4 P E R F J R f l A N C E  J F  D A I I Y  C 3 W S  
3 6 3 2 1 1 3 1 8 8 1 0 3 0 2  F E E D I N ;  Y A P I E R  G R A S S  O V  D A I R Y  L o t i 5  
C 6 9 2 1 1 4 3 3 8 1 0 0 0 1  S H E E P  P R D D U C T I D h  
3 6 1 2 1 1 5 1 3 8 1 0 3 0 8  I M P R J V E M E N T  3 F  I V D E G E N 3 U S  C A T T L E  B Y  3 O T A T I J N A L  C I O S S I N G  
0 6 3 2 1 1 5 1 3 8 1 0 3 0 7  B U L L  P E R F O R M A N C E  T E S T I V G  8 B 3 R A N  S T U O  E S T A b L I S A M E N T  
0 6 3 2 1 1 6 1 3 8 1 0 0 0 6  H I L K I K S  I N  T H E  R A N G E  
5 6 3 2 1 1 5 1 3 8 1 0 0 0 1  S H E E P  P R O D U C T I J N  
3 6 3 2 1 1 5 1 3 0 1 0 3 0 4  C O A T  P 3 0 3 U C T I O V  
3 6 3 2 1 1  5 1 9 8 1 0 0 0 3  G O A T  P R O t l U C T I O N  
3 b 9 2 1 1 b 1 3 8 1 0 0 0 2  S A i I A A L  d B O g A U  I N  T H E  M I L <  X d E k F  P 2 O D U C T I O b  
3 6 3 2 1 1 3 1 3 8 1 0 3 0 1  I M P R J V E M E N T  D F  T i E  N A T I O N A L  S A H I V A L  S T U D  
0 6 6 1 3 7 5 5 7 6 1 0 3 0 5  F R J I T  V U R S E R Y  P R i l P A G A T I O N  
3 6 5 1 3 7 5 5 8 8 1 0 3 0 4  T E M P E R A T E  F R d I T  P R O D U C T I J N  
3 6 5 1  3 6 5 5 3 8 1 0 3 0 3  V E S E T A 3 L  E  A G R O V O Y Y  
3 6 5 1 3 6 5 5 7 8 1 0 0 0 2  V E S E T A B L E  S E E D  P K O D U C T I O Y  
3 6 5 1 3 6 3 5 d 8 1 0 3 0 1  P R J D J C T I J N  O F  H O 2 T I C U L T U R A L  L R J P S  U N 3 E R  I R 3 I J A T I J N  
3 6 5 1 1 0 5 1 1 8 1 0 0 0 2  V A 2 I E T Y  3 R E E 3 I V G  
3 6 5 1 1 0 5 1 1 8 1 0 0 0 1  C L J N A L  S E L E C T I 3 N  
3 6 5 1 1 0 5 0 3 8 1 0 3 0 4  d E R B I C I D E  S C R E E N I N G  I N  P Y R E T H R L I M  
3 6 5 1 1 0 5 0 3 8 1 0 3 0 3  I N T E I C 3 O P P I N G  ( M A I Z E ,  d E A N S v  P J T A T J E S )  I V  P Y 3 E T H + U ' 4  
3 6 5 1  1 0 5 0 9 0 1 0 3 0 2  F E R T I L I Z E R  A P P L I C A T I O N  I Q  P Y R E T H a U M  
3 6 5 1 1 0 5 0 7 8 1 0 3 0 1  E F F E C T  O F  S P A C I N G  3 K  Y I E L D  O F  P Y 3 E T H R U H  
3 4 1 1 3 9 8 1 1 8 1 0 3 0 5  C L J N A L  S E L E C T I J N  I N  T E A  
0 4 1 1 3 9 8 5 3 8 1 0 3 0 4  C R 3 P  P i Y S I 3 L 3 G Y  OF T E A  
3 4 1 1 3 9 d 5 7 8 1 0 3 0 3  P R 3 P A G A T I O N  T E C H V I Q U E S  O \  T E A  
3 4 1 1 3 9 8 1  1 8 1 0 3 0 2  T E A  S E E D L I N G  S T U L K S  S E L E C T I O \  8 L R O S S E D - S E E D  P 2 0 3 U L T I O V  
3 4 1 1 3 9 8 1 1 8 1 0 3 0 1  I N d E I I T A N C E  d F  C A A R A C T E R S  I h  T E A  
3 4 1 1 3 9 8 5 5 8 1 0 3 0 2  3 I J C i E Y I  S T R Y  O F  T E A  
3 4 1 1 3 9 a 6 3 a 1 0 3 0 +  SOIL T E M P E R A T U R E  A ~ D  T E A  G a o d T d  
3 4 1 1 3 9 8 0 1 8 1 0 3 0 3  S O I L  A Y D  W A T E R  C 3 N S E R V A T I O V  I N  T E k  
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