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I. GENERAL GUIDE TO USERS 

1. Introduction 

An optical reader is being used by the NIPR to load data 

directly to the computer from original test or questionnaire forms 

for subsequent analysis. The purpose of this manual is to provide a 

comprehensive guide to the use of the optical reader programs written 

in the Computer Division. 

The method used to provide the programs with information 

about the data, i.e. by means of "specification sheets", and the 

general range of facilities provided, were decided upon in consultation 

with the Psychometrics Division. The progranEare thus specificaily 

designed to meet current and projected test scoring needs at the NIPR. 

The general plan of the manual is as follows. Section I 

contains some background information about the machine itself and the 

programming environment, as well as a description of the standard 

NIPR format for optical reader sheets. Section II describes the main 

loading program, NDC29, and forms the bulk of the manual. Section 

III describes an alternate loading system that may be useful in certain 

circumstances, but is not usually used. 

2. The 1231-Nl optical reader 

This device can read marks made by an ordinary lead pencil 

on paper documents. It can only detect the presence or absence of 

a mark in a particular position and so cannot read alphabetic or 

numeric characters as such. 

The data sheets contain 1,000 mark positions arranged in 

fifty rows, each containing twenty positions. The maximum reading 

rate is 2,000 sheets per hour. Reading is done under control of a 

computer program, and if a document is found to be unacceptable by 

the program it can be selected to a special stacker. 

Operator controls on the unit make provision for checking 

specified fields on the page for multiple or missing marks. However, 

since these facilities are not completely flexible and entail extra 

work for the operator in setting up the optical reader, these controls 

are always set to OFF and checking is done by the program. 
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Certain error conditions are detected by the unit and 

indicated by flags set in channel status bytes and the device sense 

byte. These fields may be printed by the program, and their meaning 

may be found from Table 1 and Table 2 in Section:fil.� Further details 

are given in section 13, "Error handling". For full details of the 

operation of the optical reader consult the IBM reference manual form 

A21-9031, "IBM 1231-Nl Component Description and Operating Procedures". 

3. The NIPR Programming System 

The simplest type of job involving the optical reader occurs 

when the only results required are test scores which are straightforward 

enough to be calculated by NDC29 (see Section 11 for details of the 

scoring capabilities of NDC29). In this case the only program required 

is NDC29, which reads in the sheets containing the test responses and 

prints out the scores. For jobs of this nature no knowledge of other 

NIPR programs or data conventions is needed. 

If NDC29 cannot be used for scoring a test, or if the program 

is only being used to load date prior to some further analysis, such 

as tabulation or item analysis, then further programs in the NIPR system 

will be used. Details of the programs available and the system conven

tions regarding programs and data may be found in CSIR Special Report 

Pers. 99 'A Description of the NIPR System Programmes, Methods of 

Operation, and Intended Development' by R.S. Hall. 

4. Data Sheet format 

(i) Notation 

The sheets each contain a thousand mark positions arranged 

in fifty rows, each row having twenty positions printed in four 

groups of five. 

0 1 2 3 4 0 1 2 3 4 5 6 7 8 9'\ 
1 

2 

= = = = = = = 
IDENTIFICATION = = = = = = = = = = 

= 

= 

= = 

= = 

= = = = = = = 

= = = = = = = 
CASE 

3 , = = - - = - - = = = i = = = = = = = = = = 

4 
:,:---=------- �-�_; - -_·-r __ -.-_ 

1

1
1 NO. 

= = = = = = = = = = = = = = = 
: SEQUENCE NO. ! 

5 ' = = = = = - - - = = = = = = = = = = = = 

t.. / y!= = = = =L R 

fig. 1. Data sheet 

_, 
-l 

-: 
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The rows are nQ�bered from 1 to 50 starting at the top of 

the sheet. The leftmost ten positions of a row form the "left 

word," denoted by L, and the remaining ten positions from the 

"right word," denoted by R. Thus, for example, the left ten 

positions of the third row are referred to as word 31. 

(ii) Coding numbers on the data sheet 

An integer of between 1 and 9 digits may be coded on the 

sheet as a "numeric field" .. Each digit in a numeric field 

requires ten mark positions labelled Oto 9 and the digit is 

coded by marking the appropriate position. For example the digit 

7 may be marked as follows: 

1012 3 4 
l,. - - - - -- - - - -

56789) 
= = .... = = l 

If the number contains more than one digit, the positions 

for marking succeeding digits must be directly below those for 

the first digit. For example, the following is a numeric field 

for coding a three digit integer. (160) 

·01 2 3 4 

= - = = = = = = = = 

= = = = = = - = = = 

, • = = = = = = = = = 

Digits corre�ponding to leading zeros can be left blank, but if 

the entire field is blank, it is treated as missing information. 

(iii) Sheet identification 

The top five rows of the sheet are reserved for identification 

and sequencing information as follows (fig. 1). 

Words lR - 5R must contain a case number of from one to five 

digits. If the data for a case extends over more than one sheet, 

the case number must appear on every sheet of the case. 

Words 11 - 31  can contain a three digit identification 

number to distinguish sheets used in different jobs. This 

field may be left blank, but if it is used then all the sheets 
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to be read by the optical reader in one job must have the same 

identification number. 

Words 4L and 51, can contain a two digit sequence number. 

This can be omitted if there is only one sheet per case. To 

clarify the meaning of the sequence number, if there were four 

sheets per case, each case would have sheets with sequence 

number 1, 2, 3 and 4. 

(iv) Coding data:- Numeric and positional data fields 

Data fields can be placed anywhere in rows 6 - 50 of the 

sheet. A data field may be "posi tional 11 or 11numeric". A numeric 

data field can be an integer of from 1 to 9 digits and is coded 

as a numeric field as described above in the section "Coding 

numbers on the data sheet". When a large number is involved this 

is an efficient way of coding it. However, when a relatively 

small number of alternative answers are possible or when multiple 

responses to the same question are permissible, it is more 

efficient to display the alternatives and to require the applicable 

answers to be marked, as in the examples below. 

ABGDEi 

- - = = ff) 

YES NO 

= ... I 

Data fields of this type are called positional, in contrast 

to the numeric fields described above. For a positional field a 

mark in the first position is given a value of 1, a mark in the 

second position a value of 2, and so on. Thus the examples shown 

above have values of 5 and 2 respectively. 

A positional data field which has not been marked can be 

tr�ated as either zero or missing information. If more than one 

mark is made in the field the value of each position marked can be 

recorded in a response vector for that field. A positional field 

can start in one row and continue from tho beginning of the next 

row for as many positions as desired, the only restriction on 

maximum length being imposed by the number of available positions 

on a page (900). The minimum length of a positional field is two 

positions. 
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5. Designing and printing data sheets 

If any NIPR program is to be used to read data from the optical 

reader, then some restrictions are imposed on the layout of the data. 

These restrictions may be found in section four, "Format of data 

sheets". To give an idea of what can be done, some examples of sheets 

prepared for a variety of purposes have been included in Appendix A. 

The method used for printing the sheets depends on the quality 

required and the number of sheets to be printed. Three methods have 

been used successfully and these are discussed below. 

a) Specially printed sheets 

Tolerances for paper and printing are very close and at the time 

of writing there is no South African printing works prepared to under

take this job. Printing has to be done overseas, in Germany or 

America, and this involves several months delay. A large printing 

order is also necessary to make this m�thod economical. This is, 

however, the only way of getting really neat looking data sheets 

containing no unwanted mark positions. 

Sheets for printing must be drawn up on special forms 

available from IBM. The most commonly used one caters for five rows 

of mark positions per inch (fifty rows per sheet) and has reference 

number X20 - 8040. Sheets are also available for spacing rows three 

to the inch or four to the inch. Examples of specially printed sheets 

are given on pages A2 - A4 of Appendix A. 

b) Overprinting by local printers 

A more economical method of preparing sheets is to have the 

standard IBM 551, data sheets (page Al, Appendix A) overprinted with 

the desired additional information. This can be done by local printers 

and produces satisfactory results, although all one-thousand mark 

positions are present whether they are required or not. Some examples 

of locally overprinted sheets can be found in Appendix A on pages A5 

and A6. 

c) Overprinting by offset litho • 

This may be done on an ordinary offset lithe. duplicating machine 

using a paper master produced by the Xerox copier. The resulting sheets 

are not very attractive but are legible. If a large number of sheets 

HSRC :._: i;1i\RY. , J f)Q. 
RGN-BIBUOTEEI< I U 

._ ________ 
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is to be produced, an aluminium master can be rr:ade at small ccst ... 

is usually impracticable to clean the machine and reloa.d with n 

diffarent colour ink, so the sheGts are generally printed :_n bb.ck. 

This has the disadvantage that inaccurate duplication may produc (: 

unwanted marks in areas to be read by the optical readero Thus, 

for sheets which are to be printed in this manner, printing c=..osc to 

the answer positions should be avoided. If a reflective ink such as 

red or green can be used, however, printing may appear anywhere on the 

sheet, even within the mark positions themselves. E:xamples of sheets 

overprinted by duplicating machine are given in Appendix A on pages 

A7 and A8. 

II. LOADING AND SCORING DATA WITH NDC29 

6. Facilities and limitations of NDC29 

NDC29 has two main functions:-

(i) To load data from the optical reader to disk in standard 

NIPR format. 

(ii) Where the data are test responses, to read in sheets giving 

the correct responses and to use these to score the data. 

The program is written to provide a good deal of flexibility 

in the layout of the data sheets and the scoring of responses. The 

general ·layout of data sheets is discussed in section 4. Information 

about the data is provided on specification sheets which are read 

before the data sheets. Details of these sheets are given in section 

10. 

The following points give an idea of the facilities provided 

by tIDC29:-

(i) The maximum number of response fields for each case is 1000 .. 

(ii) The response fields for each case may be spread over up to 

fifty pages, with the restriction that no field may be partly 

on one page and partly on another. 

(iii) Multiple responses can be handled. 

(iv) Up to 20 scores can be accumulated for a test " These may be 

totals for different parts of the test or alternative ways of 
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scoring the same test. Test scoring facilities are 

discussed in detail in section 11. 

(v) Missing data. 

Options are provided on the parameter card (see section 

8 for details) for hnndling missing information. Fields 

with missing information may be set to the standard NIPR 

code for missing information (ilE-49) or to a specified 

whole number n (Ofn{9999). The options to be used for 

positional and numeric fields are specified separately, and 

may differ from each other. 

7. Input and output options 

Details of how to select the various options mentioned here 

are given in section 8, "cards required". 

(i) Input data sets 

The input to the program falls into two categories. 

These are:-

(a) "Specification sheets", which describe the data 

and the scoring to be done. 

(b) The actual data sheets themselves. 

(a) Specification Input 

For some applications the specifications may occupy twenty 

or more sheets. Furthermore, information contained on the specification 

sheets is specific to a particular test or questionnaire rather than 

to the particular data cases being loaded, so 1he specifications for a 

particular test may remain constant over a number of runs with 

different data. For these reasons provision has been made for storing 

specification information on disk so that it can be read in indepen

dently of the data. 

(b) Data Input 

The data may come from one of three different sources:

(1) Directly from the optical reader. (This is the normal 

mode of operation). 

(2) A stan:lard NIPR data set on disk. (This is usually used 

for data previously loaded from the optical reader which 
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must be re-scored with a different set of keys, although 

any standard data set may be used even if was not loaded 

by NDC29) .  

(3) Data-sheet images loaded to tape with NDC30. (This method 

is only used in special circumstances. See sections 15 

and 16 on loading data with NDC30). 

(ii) Output data sets 

In addition to the printed output which is described in 

section 12, provision is made for three output data sets for 

storing on disk. 

(a) Specification sheets may be stored on disk for later use, as 

described above. 

(b) "Responses", i.e. the data on the sheets, can be loaded to disk 

in standard NIPR format. The number of variables in the response data 

set is M +�N
j 

where M is the number of numeric data elements and Nj 
is the number of responses permitted for the jth positional data 

element. If fewer marks are found in a positional field than the 

maximum permitted, the vector of responses is filled up with zeros, 

e. g. if the maximum permissible no. of· marks for· the .. fi@ld 
1 2 3 4 5 6 . 4 1· •• _ ::.: • _ _  , is three, then three variables with values 1, and 

0 would be loaded. 

(c) If scoring is to be done, the number of correct responses for 

each key used may be written to disk in standard format, one 

record for each case scored. 

Responses and test scores may also be added onto an existing 

data set instead of being stored in a new data set. 

8. �ds Required 

(i) Job Control Cards 

In order to run the program on the System/360, "job control 

language" cards arc needed. Most of these cards are stored on disk 

in a "catalogued procedure" called NDC29P. 

Instructions on how to prepare a deck to run NDC29 using 

this procedure are contained in a "program layout form" for NDC29. 
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For the sake of completeness the "data definition cards" used in the 

procedure are listed below together with a description of their 

function. 

DDNAME 

FTllFOOl 

FT12F001 

FT13F001 

FT21F001 

FT22F001 

FT23F001 

OPTICALR 

(ii) Title card 

PURPOSE 

- disk specification input 

- disk response input 

- sheet-image input from NDC 30 

- disk specification output 

- disk response output 

- disk test scores output 

- optical reader input 

This is always required and is a full card of descriptive 

comment which is printed with the output. 

(iii) Parameter card 

This is always required and specifies which program options are 

to be used. 

COLS 1 4 
5 8 

9 12 

13 16 

17 20 

21 24 

25 28 

not used 

0 = read specifications from OMPR 

1 = read specific3.tions from disk 

0 = specifications not written to disk 

1 = specifications written to disk 

(must be 0 if previous parameter is 1) 

0 = read responses from OMPR 

1 = read responses from disk 

2 = read sheet images loaded by NDC30 

0 = responses not written to disk 

1 = responses written to disk 

2 = responses added to existing data set 

(must be O if previous parameter is 1) 

No. of cases expected (only required if previous 

or next parameter is 1) 

0 = test scores not written to disk 

1 = test scores written to disk 

2 = test scores added to existing data set 
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33 36 

37 40 
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O = some positional fields may be blank 

1 = all positional fields must contain marks 

n(40) = missing data for positional fields to be 

coded as n 

-1 = missing data given standard NIPR code 

( ._lE-49) 

n (4"0) = missing data for numeric, fields coded 

as n 

-1 = missing data for numeric fields given 

standard NIPR code (01E-49). 

9. The program control sheet 

This sheet controls the data transfer from the optical 

reader and must always be the first sheet in any batch to be processed 

by the computer. It can be used to specify which words on the data 

sheets are to be read. In order to standardize operating procedures, 

however, this facility is not used by the NIPR and the entire data 

sheet is always read. A standard program control sheet is thus used 

for all types of data sheet and any selection of fields from the sheets 

is done by the computer program itself. 

The program control sheet must be filled in by marking 

position ,n'in,e. of every word on the sheet. 

0 1 2 3 4 

.. = 
------------·--

The marked sheet will thus consist of two columns of marks, 

with fifty marks in each column. 

!===== = = = II: = = = = = = = = = • = ··::: ..... � .... '} 

1===== = = = ., = = = = = = = = = • = 

10. Specification Sheets 

These sheets contain information about the layout of the 

data sheets and, if scoring is to be done, provide the keys giving 

the correct responses. The sheets either precede the data sheets or 

are loaded from a data set on the disk. The purpose, use and layout 

of the four types of specification sheet are described in the following 
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paragraphs. The notation used to descr$be positions of fields on 

the sheets is explained in section 4. 

(i) Parameter sheet 

This sheet is always required and supplies general informa

tion about the data and the scoring keys to be used, if any. The 

following fields are used. 

Position of Field 

lL 

lR 

6R 

BR 

lOR 

48R 

5R 

3L 

4R 

7R 

9R 

llR 

{ii) Format sheets 

Contents of field 

3 digit test identification (This may be blank, 

but if used it must appear on every sheet) 

No. of data elements i. e. number of numeric 

and positional fields- on sheets for one case. 

= 1 if (i) multiple responses are allowed for 

any positional data elements or 

( ii) any numeric elements are used 

= 0 otherwise. 

No. of data sheets for each case (default 1) 

No. of scoring keys to be used (may be 0) 

No. of sheets for key 1 )  
) 

) 

) 
No. of sheets for key 20) 

(default 1) 

These describe the layout of the individual data sheets. 

As many format sheets are required as there are data sheets in a case. 

The format sheets are set out as follows. 

Position of field. 

lL 3L 

lR 

4R 5R 

lines 6 to 50 

Contents of field 

3 digit test identification 

Marks in the first three positions, to identify 

this sheet as a specification sheet. 

Sequence no. of format sheet. 

Identification of data element. 
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Each positional data element is identified by marking the first and 

last positions of the field containing it. 

1 2 3 4 5 6 

I-e.g. = = = = s! 
I 

Each numeric data element is identified by marking the extreme 

positions for the first digit of the number 

l 0 1 2 3 4 
I - = = = = 

5 6 789! 

= = = = -' 
= = = = = = = = = =I 

= = = ==1 
=== = =! 

i== = == 
1 = = = = =  

( The number of digits in a numeric element is specified 

on the multiresponse sheet. ) 

(iii) Multiresponse sheets 

These are required if multiple responses are allowed for 

any positional data elements or if any numeric data elements are 

present. For positional data elements they specify the maximum 

number of respons�s allowed, and for numeric elements they specify 

the number of digits in the fields. As many multiresponse sheets 

are required as there are data sheets in a case. The sheets are 

set out as follows. 

Position of field· 

lL 3L 

lR 

2R 3R 

4R 5R 

lines I'" 

0 - 50 

Positional elements 

Contents of field 

3 digit test identification. 

Marks in first three positions, to identify this 

as a specification sheet. 

Must be 99. 

Sequence no. of multiresponse sheet. 

Multiresponse information as explained below .. 

For each positional field on the data shoets, a maximum 

number of permissible responses may be specified. This is done by 

marking the multiresponse sheet, in the position corresponding to the 



- 13 -

response field for that element, as follows. If not more than N 

marks may be made in the field at the same time, then position N of 

the field must be marked e.g. if, in a six-position positional field, 

it could happen that all six positions could be marked at the same 

time, the corresponding field on the multiresponse sheet would be 

marked in position six as shown. 

1 2 3 4 5 
= = = = = 

If at most one response is allowed the field may be left blank. 

Numeric elements 

For each numeric element, the multiresponse sheet entry is 

used to identify the element as numeric and to specify how many digits 

it contains. This is done by marking the field corresponding to the 

first digit of the number in the following way. Position 10 of the 

field (i. e. the position corresponding to the digit 9) must be 

marked to indicate a numeric field. In addition, for an N-digit number 

(1-f- N '-9), position N in the field must be marked. 

The example shows the multireponse sheet field for a two

digit numeric element. 

0 1 2 3 4 

= .. = = = = = = = a 

= = = = = = = = = = 

(iv) Key sheets 

If scoring of tests is to be done by NDC29 a set of key sheets 

is required for each total that is being accumulated. These sheets 

define which data elements are to be used in getting the test score 

and also give the correct responses. If a page of the test is not 

used in accumulating a particular test score the key sheet corresponding 

to that page may be left out of the set of key-sheets for that test 

score. See section 11 for details of test-scoring facilities. 

The key sheets are set out as follows. 
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Position of field Contents of field 

lL 

lR 

2R 

4R 

4L 

3L 

3R 

SR 

SL 

3 digit test identification . 

Mo.rks in first three positions to identify 

this as specification sheet. 

Number of test-score for which this set of 

key-sheets provides correct responses. 

Sequence no. of key sheet (within its own set 

of key sheets, ignoring omitted sheets). 

Sequence no. of the format sheet to which this 

key sheet corresponds. 

lines 6 - SO Correct responses for this test-score must be 

marked on the sheet. If a data element is not 

included when accumulating this test-score the 

corresponding field should be left blank. 

11. Test-scoring facilities 

As the data cases are loaded they may be scored according to 

scoring keys provided on sets of key sheets (see section 10 (iv)). 

Since the data may consist of several sub-tests which should be scored 

separately, provision has been made for up to twenty scoring keys. 

Each set of key sheets specifies the correct r0sponses for one sub-test, 

those fields which are not used for this particular sub-test being left 

blank on the key. The program counts the correct responses for each 

sub-test and the output for each case consists of totals of correct 

responses for each sub-test. If multiple responses are permissible 

for a positional field all the responses are checked, and if one of 

them is correct the total is increased by one. 

The following points about the method of scoring should be 

noted. 

(i) The same response field may appear in several sub-tests, 

with different "correct" responses on the corresponding key 

sheets. 

(ii) Unequal weights cannot be allocated to response fields. The 

scoring is always simply "one" for correct and "zero" for 

incorrect. 

(iii) It is not possible to specify two different "correct" 
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responses for the same field on the same subtest and to 

score "one" if either of the two responses is given. 

If scoring beyond the scope of what is described here is 

desired, then NDC29 may be used just to load the data, and a special 

scoring subroutine may be written for use with the loaded data. 

12. Description of printout 

(i) The program identification, date and time are printed, 

followed by the title card and the parameters from the 

parameter card. 

(ii) When the parameter sheet has been decoded the parameters 

on the sheet are printed. 

(iii) When all the other specification sheets have been read in 

the information contained on them is printed out. This 

may be used to check that the sheets have been filled out 

and read in correctly. 

a) Format sheet 

For each of the data sheets, starting with the left

most field in the row nearest the top of the first 

sheet and working from left to right down successive 

sheets, three numbers are printed. 

(1) No. of page on which the field appears. 

(2) The mark-position on page at which field begins. 

The mark-positions are numbered from 1 to 1000 

starting at the top left hand corner and going from 

left to right along successive rows. 

(3) No. of positions in field. 

b) Multiresponse sheets 

For each field, taken in the same order as above, a 

numeric code is printed. For a positional field this 

code is the maximum number of marks which may appear in 

the field at the same time, and for numeric fields the 

code is 100n where n is the number of digits in the field. 

(iv) Messages are printed for each data set that is used, giving 

the data set number and the file parameters. 

(v) If scoring is being done the case number and the test scores 

are printed for each case. 
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(vi) Various error messages may be printed. See section 

13 ti Error handling", for de tails. 

13. Error handling 

The error messages produced during program execution may 

be divided into two main groups, those printed by the operating system 

(OS) and those printed by NDC29 itself. These two groups are discussed 

separately below, with information on how to recognise the different 

kinds of messages, some possible causes of the errors, and where 

further details may be found. 

(i) OS Error messages 

An OS error message may take the form of either a numbered 

error message or a hexadecimal system completion code. 

For a FORTRAN program such as NDC29, numbered error messages 

are usually produced by the FCRTRAN error detecting routines. These 

messages start with the identification code IHC and may be produced for 

errors such as a missing parameter card or an invalid character in an 

input record. 

The system completion codes are issued by the supervisor 

program for errors such as missing data sets, insufficient core storage 

specification, or a branch beyond the limits of the program storage. 

Both the numbered error messages and the completion codes 

are listed with explanations in the IBM manual "IBM System/360 

Operating System, Messages and Codes 11 , reference number C28-6631. 

(ii) NDC29 Error messages 

These error messages may be subdivided into three groups: 

(a) Non-terminal error messages, which are printed when an error is 

detected but execution can nevertheless continue. 

(b) Terminal error messages, which are printed for errors which force 

the program to stop immediately. 

(c) Optical reader input errors, whtch may be either terminal or non

terminal, depending on where the error occurs. 

(a) Non-terminal error messages 

These occur when the data sheets for a particular case are in 
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error after the specifications have been correctly read in. The 

wrong case is then ignored and normal processing can be resumed 

with the next case. An error message is printed and the sheets 

for the case containing the error are selected to the alternate 

stacker. 

Some ex_:1.mples of errors of this type are, wrong sequence number 

on a sheet, different case numbers on two sheets of the same case, 

or too many marks in an answer field. If there are errors in 

more than one answer field in the same case, a message is printed 

for each error. 

(b) Terminal error messages 

These messages are produced for serious errors such as incorrect 

specification information or an error in writing the output to 

disk, and cause the program to terminate. They are known as 

UNCLE messages, because the program is actually terminated by a 

standard NIPR error subroutine called UNCLE. An UNCLE message 

can be recognised by the following printout. 

*********************************************** 

$ N.I.P.R. ERROR MESSAGE. UNCLE NUMBER XX.YY $ 
*********************************************** 

The code number XX.YY indicates the source of the error message 

as follows. 

If X.X.YY is replaced by 0.0 then the error occurred in the main 

program and the UNCLE printout will be preceded by an error 

message printed by NDC29. This message should be self-explanatory, 

but in addition all such messages are listed in alphabetical 

order in Appendix B, together with a more detailed explanation 

where this might be helpful in finding the cause of the error. 

If XX.YY is not 0.0 but some such number as 32.06, this indicates 

that the program terminated in an NIPR system subroutine. This 

might be caused by an uncorrectable input error when reading the 

specifications or responses from disk in which case XX.YY would, 

in fact, be 32.06. If any other number occurs, a programmer from 

the computer division should be consulted. 

(c) Optical reader input error 

This error terminates the program if it occurs while reading the 
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specification sheets, otherwise execution continues. 

The following message is printed. 

INPUT ERROR \JHILE READING FROM OMPR - 41CCCCSS RETURNED. 

The return code consists of eight hexadecimal digits 

representing four bytes of status information and may be used 

to determine the cause of the input error. The first byte 

will always be 41, indicating an unsuccessful read. 

The characters CCCC represent the status bytes of the channel 

status word. If these hexadecimal digits are converted to 

binary (see table 3) and the resulting binary digits are 

numbered from 1 to 16, then the meaning of a 1 11" in any 

position may be found from table 1. 

If the error occurs on the first sheet read, it is quite likely 

that the program control sheet (see section 9) has been 

incorrectly loaded. If this is the case then bit 10, "incorrect 

length" will be 1 11 1 1 , and the program control sheet should be 

rewritten. 

Other bit combinations· prct ably indicate. a machine malfunction 

and the job should be resubmitted . If bit 7, "unit check", is 

1 11 11 , then the sense byte SS will give more details. This byte 

should then be converted to binary and the meaning of its bits 

are given in table 2. 

More detailed information on the meaning of the status bytes 

is given in the IBM manual, form A24-9031, "IBM 1231-Nl 

Component Description and Operating Procedures." 

III . PRELOADING DATA WITH NDC30 AND NDC31 

14. General Remarks 

Before being scored or loaded to disk in standard NIPR format, 

data sheets may be spooled onto tape with the program NDC30 . 

Since the output from this program is not in standard format, 

further processing may be done only with one of the programs NDC31 

or NDC29, as follows. 

1. NDC29 may be used to read the sheet images on tape and load 

them to disk in standard NIPR format and, if desired to score 

the data. 
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2. If some error in the data sheets is detected during loading 

or scoring with NDC29, then the file of sheet-images on 

tape may be updated with NDC31 . 

The programs NDC30 and NDC31 were written primarily for 

a computing environment where costs are proportional to the real 

time taken by a job. Since NDC30 does very little computation it 

can operate at the maximum speed of the optical reader, namely , 

2000 sheets per hour. If any considerable amount of processing is 

done during reading, however, as is the case with NDC29, the clutch 

on the reader disengages between reading sheets, which reduces the 

rate of reading to about 700 sheets per hour . Since the introduction 

of a multiprogramming system at the computer centre, however, there 

is little point in using NDC30 . 

15. Use of NDC30 

16. 

This program reads sheets from the optical reader and 

loads images of the sheets to a data set, usually on tape. The 

sheets are not checked as they are read in, but any errors in the 

physical transfer of data from the optical reader are reported. 

Reading is done at the full speed of the reader (2000 sheets per hour) 

using an assembler subroutine ROMP which is a buffered version of the 

subroutine of the same name supplied by the computing centre. The 

program does not use any subroutines from the N IPR subroutine package 

and no title or parameter card is required. 

Data definition cards required 

printer output 

tape output 

FT06F001 

FT21F001 

OPTICALR UNIT = 017 (optical reader input) 

Note: If NDC31 will be used to update the file produced by NDC30 

then the sheets should be loaded in ascending order of case 

number. 

Use of NDC31 

This program produces an updated version of a file loaded 

by NDC30. Sheet images may be added, replaced or removed. If sheets 

are not in ascending order of case number an error will be reported 
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and the program will stop. The program does not use any subroutines 

from the NIPR subroutine package. No title card is required and the 

parameter card differs slightly from standard , as described below. 

Input to the program 

There nre three sources of input. These are the tape to 

be corrected, new sheets to be loaded on the optical reader and a 

parameter card specifying the position in the file of sheet images to 

be deleted. If there exists in the file a sheet-image with the same 

case number and page number as a sheet read in from the optical reader , 

this sheet-image is :ieplaced by the new sheet. If no such corresponding 

sheet exists in the file the new sheet is added in its correct place 

in the file . 

Deleting existing sheet images 

If any sheets are out of position in the tape file or have 

invalid case or sequence numbers, they must be deleted or the �pdate _  

will not function correctly. The positions of sheets to be deleted 

are specified on a parameter c�rd, as follows. 

Pararneter card 

All p�rameters must be punched as integers and right 

adjusted within their fields. 

Columns Contents of field 

1 4 No. of data sheets in each case 

5 8 No. of sheets to be deleted 

9 12 Position in file. of first sheet to be deleted 

13 16 Position in file of second sheet to be deleted 

69 - 72 Position in file of sixfoenth sheet to be deleted. 

Data definition cards required 

FT05F001 card input 

FT06F001 printer output 

FT13F001 tape-input 

FT23F001 tape-output 

OPTICALR DD UNIT = 017 (optical reader input) 
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Note that data se t .numbers 13 and 23 rather that 11 and 21 

have been used , in order t o  tie in wi th convGntions for program 

NDC29. 
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A P P E N D I X A 

Specimen data sheets 
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NIPN 196 BIOGR �IESE INLIGTING 

Vor m  Geval nom mer 

=:O:= ==1== ==2== ==3== ==4== ::§::: ==8== :-!f:: =:3:= =�= :::():: ==1== ==2:= ==3== ==4== ::§::: ==8== =='r-= ==3== ==9= 

=:O:= ==1== ==2== ==3== =::4== ::§::: ==8== :-!f:: =:3:= =:i:= :::():: ==1== ==2:= ==3== ::¢: ::§::: ==8== =='r-= ==8== ==9= 

=:O:= ==1== ==2== ==3== =::4== ::§::: ==8== :-;J:: =:3:= =:i:= :::():: ==1== ==2:= ==3== ::¢: ::§::: ==8== :-!f:: =:3:= ==9= 
.__ _______________________ _._4---l 

:::():: ==1== ==2:= ==3== ::¢: ::§::: ==8== =='r-= ==8== ==9= 

:::():: ==1== ==2:= ==3== ::¢: ::§::: ==8== :-!f:: ==8== ==9= 

Van 

Beroep _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  G raad / Di p loma _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ · 

Geslag - Man.===== Vrou.::::: 

O u de r d o m  - J a r e  

=�O= =��= =12:= =�= ::t/i:: 

=10= =3:1:= =�= :33:= :3f.:: 

Geboortedatum 

Dag - ==t== ==2== =:3== =::4== 

=20= =21:= =n= =23= 

Maand - ;ran:. F-�. Mrt; Api:; 

J aar - 1�0 � t932 tm 
fflt.i} t960 t961: t952 

Vandag se datum 

Dag ==t== ==2== =::.l== :-J;.:-

:20: :2:.1:: :22: =23= 

Maand- ;ran:. F�. M1:t; ApF. 

Jaar - t968 � tm N+t 

Opvoedkundige vlak 

(a) Standerd geslaag -

(b) N TS behaal -

(c ) Univers i tei t ,  jare 
suksesvol voltooi 

=15:= =t6:= =��= =Hi= =19= 

=35:= :36: =�= :3:8: =3:9= 

==5== ==6:= ::'J:: ==S== :::§::: 

=24:= =25= =28= :'i;J.: =28= 

Mw :Jl;m. :j:g:t:; Ao:g. Sep:. 

t�t. � t936 � �38 

t9Sl N-� t955 N56 tW, 

==5== :::ij:: ==1== ==S== =�== 

='ik= ::25: :26: :'i;J.: :2:S: 

Mtci= �:n:. jgt;: Aug. Sep:. 

tm 1ffi � 1:ffi lffi 

H uistaal - Afr. ::::: Eng. ::::: 

==6== :-!f:: =:8== =�= :1(): 

==�= ==2:= =�= ==4== ==5:= 

==1== ==2:= ::$:: ::4:: ==5:= 

=2:0: =:2:t= =21= =2'.J= =2'.J.= 

=40= =�= =4:2:= :t,S: :f+:ii.: 

::t(): =tt= =::12= =t3:= =14:= 

=�= :3(): =:3:t= 

Ok-t. NO¥. Des:. 

t93-9 t9t.Q l94-1= t942 t9til 

t958 fflS9 t� �6-1:: �61 

=10:= =t1== =t2== =t3:= =14:= 

:29: :30: :3:t;: 

Ok:t. NO¥. Des. 

tffl 1�8 1:9+9 1:980 l981: 

Toetser _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -- _ _ _ _  _ 
=:O= =�= ==2== =3= =*= ==5== =:6:= =='r-= ==S:= :::t):: 

::():: =:1== ==2== =3= =*= ==5== ==6:= =='l== ==S:= :::t):: 

::():: =:1== ==2== =3= =*= ==5== ::@::: =='r-= ==3== :::t):: 

::():: ==1== =�== =:a== =�== ::§::: ==8== =='r-= ==8== ==9== 

=O== ==!== =�== =a== =�== ::§::: ::@::: :-!f:: =:3:= ::@:: 

Sentrum _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

::():: ==1== ==2== =3= =*= ==5:= ==6== ::'j:.: ==8== ==9:= 

::():: ==1== ==2== =:3== =*= ==5== :::f>:: ::'j:.: ==8== ==9:= 

::():: ==1== ==2== =:3== =*= ==5== :::f>:: =='r-= ==8== ==9:= 

=O== =:1== ==2== =:3== =*= ==5== :::f>:: ::'j:.: ==8== ==9:= 

::():: ==1== ==2== =:3== =*= ==5:= :::f>:: ::'j:.: ==8== ==9:= 

Opmerk ings _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

:2fJ: =:2:6: :'};1.: =28= =2#: • 

:f.5: :f.S: =4--1.= =�= :f+:9: 

t� l9tS � t9'i+ mi · 

t� 1-%4 � 1-963 1961- " 

::t§:: ::ffl: :fr-= #= =*9= 

IBM 864 - 0 7 9  0 8 0  • 
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NATIONAL INSTITUTE FOR PERSONNEL RESEARCH 

N ame ot tester 
N aam van toetsaf nemer 

Your surname 
U van 

MEGAN I ESE 

Number  

No mmer 

A3 NASIONALE INSTITUUT VIR PERSONEELNAVORSING 

INSIGTOETS 

::0: ::1::: ==2= ::3:: ::¢: 
::0: ::1::: ::2: ::3:: ::4:: 

::0: ::1::: ==2= ::3:: ==4= 

::0: ::1::: ==2= ==3:= ::4:: 

==O= ==1:= ==2= ::3:: ::¢: 

Place of test i ng 
Toetssentrum 

In i t i a ls 
Voor letters 

:::5::: =::6== ::',:: ==8:= ==9: 
:::5::: =::6== ::',:: ==8:= ==9: 

:::5::: =::6== ::',:: ==S== ==9: 
:::5::: =::6== ::',:: ==8:= ==9: 

=5== =::6== :-!j:: =$== :::g: 

Today ' s  date 
Vandag se . datum / 19 

Occupat ion  Home tow n  
Beroep - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Tu i s dorp  - - - - - - - - - - - - - - - - - - - - - - - - - - --

Home language 

H u i staal 

Eng l i sh 

Afr i k aa n s  
Sex 
Geslag 

Age 
O uderdom 

0 Dun i t
s 

�ears 
J are 

t iene ene 
:*: =t= =2= =�= =4= 
::§:: =:6== =:/-= = =$== :::g:: 
Educat i ona l  sta n d a r d  

Opvoed k u nd i g e  stan daard 

Examp le 
1 __ 4_ =:fl:= ==e= 

Voorbeeld -- -

1 ::/+: ::8:: :=e: 
. 2 ::A: ::fl:: :=C:: 

3 =:A= =:fl:= ==e= 

4 ::A: ::B:: :=e: 

5 ::/s;.: ::fl:: ==C:= 

6 ::A: =:B:= ==C= 
7 ==A= ::fl:: :=e: 
8 ::A: ::fl:: :=e: 
9 ::f+: ::fl:: :=e: 

1 o =:A= =#= ==e= 

1 1  ::fs;.: =#= :=e: 

1 2 :=A;.: =#= :=e: 

1 3 ==A= =#= ==e= 

1 4 =:A= =#= ==e= 
1 5 ::f+: =#= :=e: 

1 6 ::f+: =#= :=e: 

1 7 ::fs;.: =#= :=e: 

1 8 ==A= ==8== ==C= 

1 9 :=A;.: ==B== ==c:= 
2 0 ::fs;.: =#= ==C== 

=:O== ==1== ==2== :=a:: ::¢: 

=5== ::@:: ::J.:: ::ij:: =�== 

=::6== =:/-== :$=: =#= =1:0: 

Example  
2 

_*_ =:fl:= =::C== 
Voorbeeld - -

21 ::A:: ::B:: :::(;:: 

22 ::A:: ::B:: :=e:: 

23 ::A:: ::B:: ::£:: 

24 ::A:: :::9:: ::£:: 

2 5 ::A:: :::9:: ::£:: 

26 ::A:: :::9:: ::£:: 

27 ::A:: ::B:: :£:: 

28 ::A:: :::9:: :£:: 
29 :=A: :::6:: ::£:: 
30 ::A:: :::B:: ::€:: 

31 ::A:: :::9:: ::£:: 

32 ::A:: ::8:: ::£:: 
33 :=A: ::8:: ::£:: 
34 ::A:: ::8:: ::£:: 
35 ::A:: ::fl:: :=e: 
36 ::A: ::8:: :=e: 
3 7 ::/+: ::6:: :=e: 
38 =:A= =:fl:= ==e= 
39 ::/+: ::fl:: :=e: 
40 =:A= =:fl:= ==e= 

male / man l i  k female I vro u l i k  

tens un its 

D D 
months  
maan de  

t iene ene 
=*= ==1== =*= ::t: =2= =�= ::¢: 

=�= =::6== =-!l= =$== =#= 
O t h e r  qua l i t i c a t i o n s  

Ander  kwal i f i ka s i es -- - - - - - - - - - - - - - - - - - - - - - - - - - • 

E xample 
3 

-:A:-- =a:= ==e:= 
Voorbeeld - -

41 · ::f+: =#= :=e: 

42 ::fs;.: =#= ==C= 

43 ::A;: =#= :=e: 

44 ::fs;.: =#= ==C:= 
45 =:A= =:fl:= ==C= 

46 ::A;: =::S:= :=e: 

4 7 ==A= ::fl:: ==C:= 

48 ::A: ==2== :=e: 
4 9 ::fs;.: =#= :=e: 
5 0 ::/s;.: ::fl:: :=e: 

51 ::/s;.: =#= :=e: 

52 ::f+: =#= :=e: 
53 ::fs;.: =#= :=e: 

54 ::f+: =#= :=e: 
5 5 :=A;.: ==8== :=e: 

56 :=A;.: ==8== ==e= 

5 7 :=A;.: :3: :=e: 
5 8 ::A: =3= :=e: 
59 ==A= =#= ==C= 

6 0 ==A= ==8== ==C= 

Example 
4 

-
:A

- =a:= ==C== 
Voorbeeld - -

6 1  :=A;.: =:B:= =:C.== 

62 :=A;.: ::fl:: ::{;:: 

63 ::f+: =:B:= =:C.== 

64 ::/+: ::B:: ::C.=: 
6 5 ::f+: =:6== =:C.== 

66 =:A= ::fl:: ::C.=: 

6 7 ::/+: =:8:= =:C.== 
68 ::f+: ::fl:: ::C.=: 
69 ::f+: =:8== :=e:: 
7 0 ::f+: ::fl:: :=e: 
7 1 :=A;.: ::fl:: :=C:: 
72 ::f+: ==2== ::C.=: 
7 3 ::f+: =#= :=e: 

74 ::f+: =#= :=e: 

7 5 :=A;.: =#= :=e: 

76 ==A= =#= ==C= 
77 ==A= ==8== ==C= 
78 ==A= ==B== ==C= 
79 ==A= ==B:= ==C= 
80 ==A= ==8== ==C= 

Score 
Tel l i ng I I I I I I I B M  864 - 0 83 / I - 0 8 5  
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���name I I I I I I I I I I 

I �i� / ��f � ==2== =�= ==4== 

==+== :::()::: 

2 ::+.:: :::()::: 

3 ::it,:: :::Q:: 

4 ==+== ::():: 

5 ==+== :::()::: 

6 ==+== :::()::: 

7 ==+== ::():: 

B =:+== =::e== 

9 ==+== :::g:: 

1 0  ==+== ::0:: 

1 1  ::;to:: ::O=: 

1 2 ::+.:: ::t}:: 

1 3 ::;t:: ==6:= 

1 4 =•== ::():: 

1 5 ==-+== :::():: 

1 6 ::;t,:: :::Q:: 

1 7 ::;t,:: ::():: 

1 8 =•== ::():: 

1 9 ::if;:: :::():: 

==�== 

:AC: 

::..-::: 

=�== 

==�= 

=�== 

::-,:: 

==�== 

::-::: 

==�== 

==�== 

==�= 

2 0 :ifi:: :::()::: ::;;;.:: 

2 1 =*== ::O:: 

2 2 ==+== :::Q:: 

2 3 ==-+== ::g:: 

2 4 ==+== :::():: 

2 5 ::ii!:: ::Q:: 

2 6 ::it,:: :::():: 

2 7 =*== ::g:: 

2 8 ==+== :::():: 

29 ::if;:: :::g:: 

3 0 ==+== ==O== 

3 1 ::;to:: :::()::: 

3 2 =*== :::0:: 

3 3 ::if,:: ::6:: 

3 4  :::;t;:: :::0:: 

3 5  =*== =:O:= 

3 6 ==+== :::0:: 

3 7 ::;to:: ::6:: 

3 8 ::,t-:: 

3 9 ::t,:: 

4 0  ==+== 

::6:: 

::6:: 

:::0:: 

4 1 ==+== :::():: 

4 2 ==+== ::0:: 

4 3 ==+== ::0::  

44 ::!t':: :::():: 

45 =*== ::0:: 

==�== 

==�== 

=�== 

=�== 

=�== 

=�== 

=�== 

4 6 ==+== :::0:: 

47 =.-== :::()::: 

4 8 ==+== ::6:: 

49 ::+-:: :::()::: 

5 0 ::,t-:: ::():: 

5 1 ==+== ==O== 

5 2 ==+== ==O== 

5 3 ==+== ==O== 

5 4 ==+== ::():: 

55 ::+.:: ==O== 

5 6 ::;to:: ::():: 

5 7 ==+== ::():: 

5 8 ==+== :::()::: 

59 :=+-:: :::():: 

6 0  :=+-:: :::()::: 

61 =:+.:= :::0:: 

6 2 ::+-:: :::():: 

6 3 ==+== :::():: 

6 4  ==+== :::()::� 

65 ::+.:: :::()::: 

66 :::,+.:: ::O=: 

6 7  ::,+::: ::(3:: 

6 8 ==+== :::Q:: 

69 ==+== :::0:: 

70 ::+:: :::()::: 

7 1 ::,t.:: :::0:: 

7 2 ::,t.:: ==O== 

7 3 ==+== ::():: 

7 4 ==+== :::():: 

7 5  ::;to:: :::():: 

76 ==+== :::()::: 

7 7 ==+== ==O== 

78 ==+== ::6:: 

7 9 ==+== :::()::: 

8 0 ==+== :::g:: 

8 1 ::+:: ==O== 

8 2 ==+== ==O== 

8 3 ::+:: ==O== 

8 4 ::+:: ::g:: 

8 5 ==+== :::Q:: 

8 6 =•== ::g:: 

8 7 ==+== :::():: 

8 8 ==+== :::Q:: 

8 9 ::+:: :::()::: 

9 0 ==+== ::6:: 

A4 

==�== 

::-:: 

==�= 

==�= 

::..::: 

==�= 

=�= 

=�= 

=--== 

==�= 

::i.:: 

=�== 

::;..:: 

::...::: 

::s: 

==�= 

==�= 

==�= 

::..::: 

==�== 

::.;:: 

::..c: 

==-= 

PREFERENCE ANALYSIS (A87) NIPR 194/1 

I I I I 
Geva l -/ C a s e  

nr. No. 

:::():: ==1== ==2== =�= ==4== 

:::():: ==1== ==2== =�= ==4== 

:::():: ==1== ==2== ::3:: ::¢: 

:::():: ==1== ==2== =�= ::¢: 

:::():: ==1== ==2== =�= ==4== 

9 1 ::+-:: :::()::: 

9 2 ==+== :::Q:: 

93 ::+:: :::()::: 

9 4 ::+-:: :::()::: 

9 5 ::+:: :::():: 

9 6 ::+-:: :::():: 

9 7 ::,t-:: :::()::: 

9 8  ==+== :::()::: 

9 9 ::+.:: ==O== 

1 0 0 ==+== ::6:: 

1 0 1 ==+== :::()::: 

1 0 2 :=+-:: :::()::: 

1 0 3 ::;t:: :::()::: 

1 0 4 :=+-:: :::()::: 

1 05 ==+== :::()::: 

1 0 6  ::+.:: :::()::: 

1 0 7 :::.+:: :::():: 

1 0 8 ::;t:: :::():: 

10 9 =:+-:= :::():: 

1 1  0 ==+== :::()::: 

1 1 1 ==+== :::0:: 

1 1  2 ::+.:: :::()::: 

1 1  3 :::.+:: :::g:: 

1 1 4 ==+== ::():: 

1 1 5 ::+-:: :::()::: 

1 1  6 ::+.:: :::()::: 

1 1 7 =:+:= 

1 1  8 ==+== 

1 1 9 ==+== 

1 2 0  ::;t:: 

1 2 1 =:+-:= 

1 2 2 ==+== 

1 2 3  :::;t;:: 

1 2 4 ::+.:: 

1 2 5 :::+:: 

1 2 6  ==+== 

1 2 7 ::+.:: 

:::()::: 

::::()::: 

:::Q:: 

:::():: 

:::()::: 

:::()::: 

==O== 

:::0:: 

::():: 

:::():: 

:::Q:: 

1 2 8 ==+== ::():: 

1 2 9 ==+== :::():: 

1 3 0 :=+.:: :::e=: 

1 3 1 ::+.:: :::()::: 

1 3  2 ==+== :::g:: 

1 3  3 ::+.:: ==6:= 

1 3 4 ==+== :::g:: 

1 3  5 ::;fc ::()::: 

::..:: 

==•== 

::...:: 

::-iii:: 

==-= 

::<M:: 

::::-..c: 

::'e"L: 

==--= 

::.-:: 

=�== 

:3'@C: 

==�= 

==�== 

=�== 

==�= 

Voorletters 
I n i t ia ls  

:::§:: :=t):: ==i-= ==#== :=i}: 

:::§:: :=t):: ==i-= ==#== ==� 

:::§:: ==6:= ==i-= ==3== ==�-

==5== ==6:= ::'j:.: ::S:: ==� 

==5== ::f>:: ==i-= ::8:: ==�= 

1 3 6  

1 3 7 

1 3 8 

1 3 9 

==+== :::()::: 

==+== :::()::: 

==+== ==O== 

==�= =:O:= 

1 4 0  :=+.:: 

1 4 1 ::+-:: 

1 4 2 ==+== 

1 4 3  ::it,:: 

:::()::: 

:::e=: 

:::()::: 

:::()::: 

1 4 4 ::+.:: :::()::: 

1 4 5 ==+== ::6:: 

1 4 6 :::.+:: ::6:: 

1 4 7  :::.+:: :::()::: 

1 4 8 ::;t:: ::6:: 

1 4 9 ::+.:: :::()::: 

1 5 0 ==+== ::6:: 

1 5 1 ==+== :::()::: 

1 5 2 :::.+:: :::()::: 

1 5  3 ==+== :::()::: 

1 5 4  ==+-== :::()::: 

1 5 5 ==+== :::e=: 

1 5  6 ::if,:: :::Q:: 

1 5 7 ::+:: :::Q:: 

1 5 8 ::+:: :::():: 

1 5 9 ==+== ::0:: 

1 6 0 ::+.:: ::6:: 

1 6 1 ==+== ::():: 

1 6 2 ==+== 

1 6 3 =:at== 

1 6 4  ::;t:: 

1 6 5  =*== 

1 6 6  ::+:: 

1 6  7 ==+== 

::():: 

::!)::: 

::g:: 

:::()::: 

:::()::: 

:::()::: 

1 6  8 ::+.:: :::()::: 

1 6 9 :::+:: :::()::: 

1 7 0 ==+== :::()::: 

1 7 1 ::+.:: ::6:: 

1 7 2 :=+.:: :::e=: 

1 7 3  

1 7 4  

1 7 5  

::+.:: 

==+== 

==+== 

1 7 6  =:+.:= 

1 7 7  ==+== 

1 7 8 ::+=: 

1 7 9 ==+== 

1 8 0  ==+== 

::0:: 

==6:= 

:::Q:: 

:::():: 

:::():: 

:::():: 

:::():: 

:::():: 

:Joiot:: 

�--== 

::!'!':: 

::-K:: 

::..::: 

::.c: 

::<ii:: 

==�= 

=�= 

::.;:: 

::...:: 

==�= 

::..:: 

:3,:: 

::..:: 

::-:: 

::,;;;.:: 

=�== 

::...:: 

:AP:: 

=�== 

=�== 

:::..c: 

:i.:: 

::-:: 

::..:: 

::.:: 

ex. 

...... 
tO 
C1J • 

CD 
• 



FORM/VO RM 
==O= ==i== ==i= ==3== =="4== ==S== =�= ==1== ==8== ==9== 
==O= ==i== ==i= ==3== =="4== ==S== =�= ==1== ==8== ==9== 
==O= ==i== ==i= ==3== =="4== ==S== ==u== ==1== ==8== ==9== 

PAGE/ BtADS--V= 

TEsr-
==1=0ET:S: 

x
-

�--

1 =A= =�= =€= =t>= =E= 
2 =A= ==B:= =€= =t>= =E= 
3 =A= ==B:= =€= =t>= =E= 
4 =A= ==3= =€:= =t>= =Is:= 
6 =�= =B= =€:= =t>= =Is:= 
6 =�= =B= =€:= =t)= =ls:= 
7 =�= =B= =€= =t)= ==E= 
8 =:A= ==B= =€= :t): ==E= 
9 =:A= =B= =€= =t)= ==E= 

1 0 =A= ==B= =€= =D= ==E= 
1 1 =A:= ==B= =€= =t)= ==E= 
1 2  ==A= ==n= =::e= =u ==E= 
1 3  ==A= ==B= ==t= ==o= ==E= 
1 4 ==A= ==B= ==t= ==I)= ==E= 
1 5 ==A= ==B= ==t= ==I)= ==E= 

, 1 6 :=A= ==B= =£= ==I)= ==E= 
1 7  ==A= ==B= ==t= ==o: ==E= 
1 8 ==A= ==B= =£= ==I)= ==E= 
' 1 9 ==A= ==B= ==t= ==I)= ==E= 
20 ==A= ==B= ==t= ==I)= ==E= 
Blac=k out the uhosen= 

Maak= --- d ie____ ge"kose 
2 1 ==A= ==B= ==€= =t}= ==E= 
22 ==A= ==B= ==€= ==D= ==E= 
23 ==A= ==B= ==€= ==D= ==E= 
24 ==A= ==B= =t= ==I)= ==E= 
25 ==A= ==B= ==t= ==O ==E= 
26 ==A= ==B= ==t= ==O ==E= 
27 ==A= ==B= ==t= ==O ==E= 
28 ==A= ==B= =t= ==O ==E= 
29 ==A= ==B= =t= ==O ==E= 
30 ==A= ==B= ==t= ==o ==E= 
3 1  ==A= ==B= =€= ==D= =E= 
32 ==A= ==B= =€= ==D= =Is:= 
33 ==A= ==B= ==t= ==o ==E= 
• 34 ==A= ==B= ==t= ==o ==E= 
35 ==A= ==B= ==t= ==o ==E= 
.36 ==A= ==B= ==t= ==o ==E= 
37 ==A= ==B= ==t= ==o ==E= 
38 ==A= ==B= ==t= ==D= ==E= 
39 ==A= ==B= ==€= ==D= ==E= 
40 ==A= ==B= =t= ==.D= ==E= 
4 1 ==A= ==B= ==t= ==D= ==E= 

TES r---- 5---
T:n..ET:-S-- ----v- - -- ----

1 ==A= ==B= =€:= =t)= =Is:= 
2 ==A= =B= =€:= =t)= =Is:= 
3 ==A= ==B= =€= =t)= =Is:= 
4 ==A= =B= =€= =t)= ==E= 
5 ==A= ==B= =€= =D= =::E:= 
6 ==A= ==B= =€= =D= =::E:= 
7 ==A= ==B= =€= =D= =E= 
8 ==A= ==B= =€= =D= =::E:= 
9 ==A= ==B= =€= =D= =::E:= 

I O  ==A= ==B= =€= =D= ==E= 
1 1  ==A= ==B= =€= =D: ==E= 
1 2 ==A= ==B= =€= =U =::E= 
1 3  ==A= ==B= ==€= ==D= ==E= 
1 4 ==A= ==B= ==€= ==D= ==E= 
1 5 ==A= ==B= ==€= ==D= ==E= 
1 6 ==A= ==B= ==€= ==D= ==E= 
1 7 ==A= ==B= ==€= ==O ==E= 
1 8 ==A= ==B= ==€= ==O ==E= 
1 9  ==A= ==B= ==€= ==O ==E= 
20 ==A= ==B= ==t= ==D= ==E= 
letter: ==thor-OUg hly= == 

I etfet= diig nx= swart ==� 
2 1  ==A= ==B= ==€= =D= ==E= 
22 ==A= ==B= ==C= =t}= ==E= 
23 ==A= ==B= ==€= :t}= ==E= 
24 ==A= ==B= =t= ==O ==E= 
25 ==A= ==B= ==€= ==D= ==E= 
26 ==A= ==B= ==€= ==O ==E= 
27 ==A= ==B= ==€= ==O ==E= 
28 ==A= ==B= ==€= ==D= ==E= 
29 ==A= ==B= ==€=· ==D= ==E= 
30 ==A= ==B= ==€= ==D= ==E= 
3 1  ==A= ==B= ==€= ==D= ==E= 
32 ==A= ==B= ==€= ==I}: ==E= 
33 ==A= ==B= ==€= ==I}: ==E= 
34 ==A= ==B= ==€= ==I}: ==E= 
35 ==A= ==B= ==€= ==I}: ==E= 
36 ==A= ==B= ==€= ==D= ==E= 
3 7 ==A= ==B= ==€= ==D= ==E= 
38 ==A= ==B= ==€= ==D= ==E= 
39 ==A= ==B= ==€= ==D= ==E= 
40 ==A= ==B= ==�= ==I}: ==E= 
4 1 ==A= ==B= ==� ==I}: ==E= 

ID .  NO . /NR. 
==O= ==l== ==z:= ==�= ==4:= 
==O= ==l== ==z:= ==�= ==4== 
==0= ==l== ::z=: ::;,:: ::4:: 
==O= ==l== ==z:= ==3:= =:4:= 
==O= ==l== ==z:= ==3:= =:4:= 

4 2 =A:= ==B= =€= =D= ==E= 
43 ==A= ==B= =€= =D= ==E= 
44 ==A= ==B= =€= =D= ==E= 
45 ==A= ==B= =€= ==I}: ==E= 
46 ==A= ==B= =€= ==I}: ==E = 
4 7 ==A= ==B= =€= ==I}: ==E= 
48 ==A= ==B= =€= ==I}: ==E= 
49 ==A= ==B= =€= ==I}: ==E= 
50 ==A= ==B= =€= ==I}: ==E= 
5 1 ==A= ==B= =€= ==I}: ==E= 
52 ==A= ==B= =€= ==I}: ==E= 
5 3 ==A= ==B= =€= ==I}: ==E= · 
54 ==A= ==B= =€= ==I}: ==E= 
55 ==A= ==B= =€= ==I}: ==E= 
56 ==A= ==B= =€= ==I}: ==E= 
57 ==A= ==B= =€= ==I}: ==E= 
58 ==A= ==B= ==€= ==I}: ==E= 
59 ==A= ==B= ==€= ==I}: ==E= 
60 ==A= ==B= ==€= ==I}: ==E= 
6 1 ==A= ==B= ==€= ==I}: ==E= 
Rub=== out ==aH ===:other: 

Vee=== ane= 
anll e=r=== pot;.= 

62 ==A= ==B= ==t= ==I}: ==E= 
63 ==A= ==B= ==€= ==I}: ==E= 
64 ==A= ==B= ==€= ==I}: ==E= 
65 ==A= ==B= =€= ==D ==E= 
66 ==A= ==B= =€= ==I}: ==E= 
67 ==A= ==B= =€= ==I}: ==E= 
68 ==A= ==B= =€= ==D ==E= 
69 ==A= ==B= =€= ==D =:cE= 
70 ==A= ==B= =€= ==D ==E= 
7 1  ==A= ==B= =€= ==D ==E= 
72 ==A= ==B= =€= ==£>: ==E= 
73 ==A= ==B= =€= ==E>: ==E= 
7 4 ==A= ==B= =€= ==E>: ==E= 
7 5 ==A= ==B= =€= ==E>: ==H= 
76 ==A= ==B= =€= ==E>: ==E= 
77 ==A= ==B= =€= ==E>: ==E= 
78 ==A= ==B= =::€= ==E>: ==H= 
79 ==A= ==B= =€= ==E>: ==E= 
80 ==A: ==B= =€= ==E>= ==E= 
8 1 ==A: ==B= ==C= ==D ==E= 
82 ==A: ==B= ==C= ==E>= ==E= 

::5:: :::6:: :::/:.: ::8:: ::9: : 
::5:: :::6:: :::/:.: ::8:: ::9: : 
::5:: :::6:: :::/:.: ::8:: ::9: : 
::5:: :::6:: :::/:.: ::8:: ::9: : 
::5:: :::6:: ::]: ::8:: ::9: : 

83 ==A= ==B= =€= =D= ==E= : 
84 ==A= ==B= ==€= =D= ==E= : 
8 5 ==A= ==B= ==€= =D= ==E= : 
96 ==A= ==B= ==€= =D= ==E= : 
87 ==A= ==B= ==€= ==I}: ==E= : 
88 ==A= ==B= ==€= =D= ==E= : 
89 ==A= ==B= ==€= ==I}: ==E= : 
90 ==A= ==B= ==€= ==I}: ==E= : 
9 1  ==A= ==B= ==€= ==I}: ==E= : 
92 ==A= ==B= ==€= ==I}: ==E= : 
93 ==A= ==B= ==€= ==D= ==E= : 
94 ==A= ==B= ==€= ==D= ==E= : 
95 ==A= ==B= ==€= ==D= ==E= • 
96 ==A= ==B= ==€= ==D= ==E= : 
97 ==A= ==B= ==€= ==E>: ==E= : 
98 ==A= ==B= ==€= ==D ==E= : 
99 ==A= ==B= ==€= ==D ==E= : 

1 00 ==A= ==B= ==€= ==D ==E= : 
1 0 1 ==A= ==B= ==€= ==D ==E= : 
I 02 ==A= ==B= ==€= ==D ==E= : 
pen:ci l  =marks:.: 

looumerKe =uit. ===== 
1 03 ==A= ==B= ==€= ==O ==E= : 
1 04 ==A= ==B= ==€= ==D ==E= : 
1 05 ==A= ==B= ==€= ==O ==E= : 
1 06 ==A= ==B= ==€= ==£) ==E= : 
1 07 ==A= ==B= ==€= ==E>: ==E= : 
1 08 ==A= ==B= ==€= ==£>: ==E= : 
1 09 ==A= ==B= ==€= ==E>: ==E= : 
1 1 0 ==A= ==B= ==€= ==D ==E= • 
1 1 1  ==A= ==B= ==€= ==I} ==E= : 
1 1 2 ==A= ==B= ==€= ==I} ==fi= • 
1 1 3 ==A= ==B= ==€= ==I} ==fi= • 
1 1 4 ==A= ==B= ==€= ==D ==fi= -
1 1 5 ==A= ==B= ==€= ==D ==fi= • 
1 1 6 ==A.= ==B= ==€= ==D ==fi= • 
1 1  7 ==A= ==B= ==€= ==D ==E= : 
1 1 8 ==A= ==B= ==€= ==D ==E= : 
1 1 9 ==A= ==B= ==€= ==D ==E= : 
1 20 ==A= ==B= ==€= ==D ==E= : 
1 2 1  =A= ==B= ==€= ==O ==E= 
1 22 ==A= ==B= ==€;: ==I}: ==E= 
1 23 =A:= ==B= ==€;: ==I}: ==E= 



ATTITUDE 

- - - - -----

s-u If 1 _E_Y _____ ----- ----- ----- -----

Q=D =E=S=l= 1 4= N==S 

___ SEX 

IQJftT•�==STATUS= 

NO� 

No. -----

AGE ----- -----

CW ClllLDREN
= 

RACE ----- -----

OCCUPATION= 

Years--Drivirig-

VEHICLE- -DRIVEN-

_WH_tff f; ___ plf_lYlN_ 

____ MILES __ DRIVEN_ ----- ----- ----- ----- -----

PER YEAR_ 

�Q:9 Qf:. A��IQJ;,.T:S: 

==INVOLV£D IN= 

LANGUAGE_ 

SURVEY 

1 2 

1 
-----

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

M F 

s M 

0 1 

0 1 

E. co. 

UNSK. SEMl·S. 

0 1 

CAR TRU. 

T C 

0 1 

0 1 

A E 

ROAD SAFETY PROJECT 7041/9200 
A6 

3 4 5 

D SEP w 

2 3 4 5 6 7 8 

2 3 4 5 6 7 8 9 

' ------- -

AFR. AS. 

SK. CLER. ADM. MAN PROF. EXEC. 0 

2 3 4 5 6 7 8 

TAXI BUS 

8 

2 3 4 5 6 7 8 9 

2 3 4 5 6 7 8 9 

0 



A7 
Name :  

.1 • ____ I ��µl�::F&\:��er==�e a se.na tor--than �==flhil::9sophe��= 

2 . ____ I wQµlg __ ra_ther ___ b_e an eJ.:£ic_J�n<:;¥-:: e��rt::ihan · ·a =:m:11si�ian :.: 
3 . ____ l WQ1ll�Lra_thcr __ .b_e a r��ar;£h �f!gi.q��r ==t._llan an ::i:nd1J�tri9-.J. :an:gin_-e:er . 
4 . ===Jn ==�f;i J;�pg==:§: r�pprt or:::P:aP.:�� , :l:: fing the searc-.hing::fOE::ideaB :t-he most:==== 

====�1 iftt?s t�f u�==prf>=�=e ss . ===== ===== ===== _____ _____ _____ _ ___ _ 
5 . ===} ��arclJ_ come �= with :fl:9:VeJ:==i q�gs '!:==== _____ ===== . ===== ==---
6 . ____ I �9:!,119:::!'5.��r==J;?:e a bi�'?_i_n�� P-:f:QmQ;t�r ::than a P-,S_ychologish=== 
7 . ____ l' wo_w.d __ rat��r==�=e an e�11:��r :th�==§.rl =�tist . ----- -----
8 . ____ I �= o���st9p.aJ:Jy tak�::iD::::�Y ��w j�Qo�� = and i �S :c::: 
9 . ===J 9:tte�==9-,ai�e� about::::Wl®1Ve:d::P!:Ohlems . ===== ===== 

LO . ===:l �;J OY:::daY-dream:ing aoout :futUP-e p�e j ee=ts , act:i:vit:ie s T==or ==prob�:ems . 
_l . ===J 'ef:9Jll9:::.ratl}�r::t:-e a re:S:aar:€:h saientist:::than a =:S:ei entifi:c administra to--r w= 
. 2 . ___ .I g�J in¥:: b �§t �!teas bY:::®.Y:4r:eaming::Ea th.er than:::rel:y-..ing==On==bo oi..-�, well-=== 

===� s ·@�li:�be�::?.uth:ori ti e:S+ 0-..1"::::0 t:her :people . ===== ===== 

.3 . ::::-If :±: haEl: the: ta±:ent , I:::WOul::d e.n&oy==bein:g a c ol'J'.Ff)0Se--r: �  
_ !+ .  == =:! W:O:uld==rather==etli t than= �-t e===a bm3k .i==== 

.5 . ::::I \tifrulel::::rather==b::e a l ea:cl:er:==t:han==an==invent or • 

. 6 .  ===± e--.f:t e.&::trY-==tO::b:e alone==:SO===I: can think==things ==t=l=l.reugh =.= === 

.7 . ::::I am:: regarded as= a perSGn :o--f= many =ideas=� ===== ===== 

.8 . ===l w:0:tU ci==pre:fer ==living a===li:f:e= lme =tha t==o f  Edis:en r=a=the=r = tnan �nt .. t o f  7:f=ct;=c:�= 

.9 . ===:Bay:o.:r8 �--m..ng:==is==a= poor r..m::y =t:e: s::e=lve==;proo:l:ems . ===== 

'.0 . ===± a.->rt= in=t:er©:st ed==in psyctrol:g:oo:;" .  :a-1-"Id =psyc:hia try . ===== 

'.l .  :::;E �ld==:re.ther ==b'e an in=f=lu�::t �=a=l= p=ut:l:t:c==fi�ure===than== a =creffl:;i vw=artist=;=== 

'.2 .. ===i a.r:i== qtri.=€ t =:::r-..a thEfr than==an e:Xpr--e=s=si--ve person . ===== ===== ===== ==�== ===== 

'3 . ===I p:P=e f e--p:= te=a:ehers who g-ive==we1:1.=�=organfzed c ours=es =m1d ==c=1ear = ·ass:Lgnments= t=o=== 

----- -----::::f2G6B wt.i:0 r--e:quire · indep:enderr=t =reports =and papers . ===== ===== ===== ===== ----- -----
----- -----

L1- . :::I lia=ve ==t=o fifarrr==things==:fi1 my o=� wfi.y r�ther than a=c=cepTinlf1deas or relatron------
----- ----- ----- -----

==�:::31:i.i:-�,z m:fgge=stea==in tex=f6'oolrn=, =e=t=c .----- ----= ----- ----- ----- ----- ----- ----- ----- -----
----- ----- ---------- ----- ----- ----- -----� .  ===:2�:e==�;ay==�o ==solve= difficui t==pi-��:em:�:::is:::�Y tho���g�::�1�:�i�:�: ��: good ��?a�=-z

a-
===3-; i en== o r==yo �= time • ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

----- -----:::� c5��e11==ma1re== j uctg;nents ==oy my= r:t=r-=s r==t=mp=r�ssions==ancr==:teei=:trigs== ratn.er than-. by--a 
===carefur==thfnxiifg= through= or===the===s i=t=ua tIBn . 

? .. ---:r �.-1ou1d==1:.ilfe== to===oe an i=riveiifo�=;=== ::::: ::::: 

3 . ===r S6Ive==1nt=e:i1e=c=tual pfOb1em
--
s by= c�=r=

etfif , logical -i11:iriRing-;--
----- ----- ----- -----

� . ===r v18u1 d==ratWer =t=e an exper1mental =-tWan=�=a clinlcal -psycliolo-gis-C--
----- ----- ----- -----

--· . ===rr :f:=h,9.cl:: t1re-- ne-ffe ssarl=talent , ==r v/o\1J.d:::e:nj oy oeing--a sculpl-or �----
.... . =�=r enj oy==p:-o131 em=s== for wfifch ==you==can==�ob t=a=:rn pre cise =answers �:::: --- -

----- ----- ----- -----
:.:. • ---r vJoUl d--ra ttre r -1f e a wri"te r --thaff-a lSanKe_r_ . 
3 . ===r fl1f111-�==1 cim== a ==t{rac tic al= rather===than= an===imaginati ve== person=�=-

�- . =-=r.�:/ =r¥ier:�s ==rihnJ.5.:== of  me ==as an= oE;]e c=
t=fve===:r=a ther t11a.rt

=
an 

=
e�o H

=
;na

r 
or expressive 

----- ----- ----- ----- -----
----- -?-'" -- ----- -- --- -----p er..., on • 

----- ----- ----- -----
::, .  ===r o=egin==pro=.fe c fs== by dayfil·eamin;--abotft 1Yffw thei--friignt o e-- done . -----
: .  ==-?y =rri e11as =re gar=a. me as==so1newna¥= aBs=enl-.:.-minde a�---
7 .  ===r cfr�==rn:fr� cff: a =r=eali st ==than==an==:tc1eal1-s=-e=�= 

: • ==�:.t 6f�e rr==ac t==:i.�i tn=o u t thf:frKing=. . ===== ===== ===== 

T • F :  



0 1 

__ Name: ----- -----

__ Date : _ . 

2 3 4 5 

t • •  

� ::�:� 
2 
3 
4 

5 

6 
7 

8 
9 

lO 
1 1  

12  
1 3  
14 

15 
16 
17 
1 8  

19 
20 
21 
22 
23  
24 
25 
26  
27 
2 8  

2 9  
30 
31 
32 

33 

34 
35  
3 6  
37 
38 
39  
40 

6 

' .__.__._ . 

7 8 

A8 

9 
ID . 
No. 0 1 

_Initials :  
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APPENDIX B 

Error messages for NDC29 

The following is an alphabetical list of the error 

messagos which may be produced by NDC29. Most of them are self

explanatory, but an explanation has been included where this may 

cl�rify the message. The letters i and j represent integer values 

which appear in the messages. 

CASE i HAS INVALID NUMBER FOR QUESTION j 

Response j was a numeric data field that contained an invalid 

number. 

CASE i HAS NO RESPONSE TO QUESTION j 

This message applies to positional data fields when the option 

to check all such fields for marks has been used. 

CASE i HAS TOO MANY RESPONSES TO ,�UESTION j 

A positional data element has more marks in the field than 

specified on the multiresponse sheet. 

CASE i HAS WRONG TEST ID 

END OF FILE ON OMPR SPECIFICATIONS INCOMPLETE 

The specifications were still incomplete after the last sheet 

had been read by the optical reader. 

ERROR IN FILLING OUT FORMAT SHEET i 

An unpaired mark occurred in the body of the format sheet. 

FORMAT SHEETS CONTAIN MORE THAN i FIELDS 

i is the number of fields specified on the parameter sheet. 

FORMAT SHEETS DEFINE ONLY i FIELDS 

The number of fields specified on the par2meter sheet exceeded 

the number i found on the format sheets . 

FORMAT SHEET i HAS INVALID FIRST LINE 
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FORMAT SHEET i HAS INVALID MARKS IN LINES 2 OR 3 

FORMAT SHEET i HAS WRONG SEQUENCE NO . 

FORMAT SHEET HAS WRONG TEST ID 

INPUT ERROR WHILE READING FROM OMPR - 41CCCCSS RETURNED 

The meaning of the return c ode is explained in section J.;3 

and cnn b0 looked up in tables 1 and 2. CCCC are the bits of 

the status bytes of the CSW , and SS is the 1231 -Nl sense byte. 

KEY SHEET HAS WRONG TEST ID 

KEY SHEET i OF SUBTEST j HAS AN INVALID RESPONSE 

For a positional field , more than one correct response has 

been specified . For a numeric field , an invalid number has 

been spec ified. 

KEY SHEET i OF SUBTEST j HAS INVALID FIRST LINE 

KEY SHEET i OF SUBTEST j HAS WRONG SE·�UENCE NO . 

LAST CASE INCOMPLETE 

MULTIRESFONSE SHEET i DOES NOT HAVE 99 IN LINES 2 & 3 

MULTIRESPONSE SHEET i HAS INVALID FIELD 

A positionnl field has more than one mark on the multiresponse 

shee t ,  or a numeric element either does not have the required 

mark in position te� or has more than one additional mark . 

MULTIRE0PCNSE SHEET i HAS INVALID FIRST LINE 

MULTIRESPONSE SHEET . i  HAS WRONG SEQUENCE NO . 

MULTIRESPONSE SHEET i HAS WRONG TEST ID 

NO . OF FCRMAT SHEETS .NE. NO . OF PAGES IN TEST 
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PARAMETER SHEET CONTAINS INVALID NUMBER 

SHEET HAS INVALID CASE NUMBER 

The firs t she e t  of a case has an invalid case number. 

SHEET i OF CASE j HAS WRONG CASE NUMBER 

Shee t 2 or a subse quent she e t  of the case does not have the 

same case number  as the first she e t. 

SHEET i OF CASE j HAS WRONG SEQUENCE NUMBER 
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TABLE 1 :  STATUS BITS OF CHANNEL .STATUS WORD 

Bit No .. Meaning 

1 Attention 

2 

3 

4 

Status modifier 

Control unit end 

Busy 

5 

6 

7 

8 

Channel end 

Device end 

Unit check 

Unit exception 

9 Program-controlled interuption 

10 Incorrect length 

11 Program check 

12 Protection check 

13 Channel data check 

14 Channel control check 

15 Interface check 

16 Chaining check 
----------------·----·---' 
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TABLE 2 :  1231 & Nl SENSE BYTE 

Bit No. Meani� 

1 Command reject 

2 Int�rvention required 

3 Bus out check 

4 Equipment check 

5 Data check 

6 Over-run 

7 Timing mark check 

8 Master Mark Sheet 
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TABLE 3 :  HEXADECIMAL TO BINARY CONVERSION TABLE 

Hexadecimal Binary 

0 0000 

1 0001 

2 0010 

3 0011 

4 0100 

5 0101 

6 0110 

7 0111 

8 1000 

9 1001 

A 1010 

B 1011 

C 1100 

D 1101 

E 1110 

F 1111 






