
































































































ANSWER: 

START. 

PROC 

CALL SUBl 

SUB1,X=X+1 
IF (X. NE.3) GO TO EXIT 
CALL SUB2 

EXIT RETURN 
SUB2, X=X*2 

RETURN 

The example is correct. SUB2 is an example of a nested subroutine, called by 

SUB1. SUB1 calls SUB2, which is multiplied decimal-data element X by 2 and re­

turns to SUB1, which returns to the instruction following the original CALL state-

ment. 

*** 

STOP 

The final DIBOL statement, which occurs frequently, is the STOP statement. It causes the pro­

gram to terminate its execution and to return control to the DIBOL monitor. For example: 

START 
BLOCK A 

A1,A10 
A2,A2 

BLOCK B,X 

PROC 

Bl,A12 
B2,D1,0 

INIT (2, V,IN) 
LOOP, XMIT (2,A,EOF) 

XMIT (8,B) 
GO TO LOOP 

EOF, FINI (2) 

END 
$ 

STOP 
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Thi$ example would print BLOCK B from DECtape 2 onto the teletype and continue this until EOF 

whereby DECtape 2 would rewind. Then the program would terminate transferring control to the 

DIBOL monitor. 

On Foldout #2 is a listing of a complete DIBOL-coded program. Examine it, and answer the fol­

lowing questions. 

QUESTION: From statements 14 and 16, what is the function ofINBUF? 

ANSWER: INBUF is the input buffer, into which all data from device 1 is stored. 

*** 

QUESTION: From statements 15 and 19, what is the function of the block named OUTBUF? 

ANSWER: It is the output buffer, from which all records are written by device 2. 

*** 

QUESTION: What is the purpose of the X in describing OUTBUF? 

ANSWER: The first four fields of OUTBUF occupy the same area of computer memory as the 

four fields of INBUF. 

*** 

QUESTION: Which statements separate the data section from the processing section? 

ANSWER: The PROC statement (13). 

*** 

QUESTION: Why should the input record occupy the same area of computer memory as the out­

put record? 

ANSWER: With the exception of the field named ECOST, the output records contain the same 

information as the input record. Thus, not only is computer memory saved, but 

many move instructions from one buffer to another are eliminated. 

*** 
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QUESTION: In our input and output buffers data is described as being in decimal format. Is this 

valid, and why? 

ANSWER: This is val id. Only information coming from or going to the line printer (or teletype) 

must be described in alpha-format. We know devices 1 and 2 are not of this class, 

since they have been initialized (which makes them file-oriented devices). 

*** 

QUESTION: Put statement number 17 into your own words. 

ANSWER: "If data named STOCKN is less than 1000, then go to the instruction labeled lOOP. 

Otherwise, execute the next sequential instructions." 

*** 

QUESTION: In the example program, STOCKN refers to a stock number, DESC refers to an item 

description, UCOST refers to unit cost of the item, QORDER is the quantity ordered, 

and ECOST denotes the extended cost. Describe in your own words the operation of 

this program (the logic). 

ANSWER: The program reads fixed-length records containing a stock number, item description, 

unit cost, and quantity ordered. It skips records whi ch have a stock number less 

than 1000. Output records are generated with the same information as the input 

with an additional item - an extended cost which is the product of the unit cost 

and the quantity ordered • 

*** 

QUESTION: Put statement 15 into your own words. 

ANSWER: "Initialize device 2 as an output device which will write variable length records, 

the size of which is determined by the size of the block of data named OUTBUF." 

*** 

QUESTION: There doesn't seem to be any way for the program to execute statements beyond 

statement 20 (an unconditional branch). How is the statement labeled EOF executed? 

ANSWER: Statement 16 carries the solution. It says "Read a record from device 1 and store the 

information in the block labelled INBUF. If there are no more records, go to the 

instruction labelled EOF. " 

*** 
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QUESTION: How do we know statement 16 is a read statement? (two reasons) 

ANSWER: First, statement 14 initializes device 1 as an input device; second, only read uses 

of the XMIT statement have three parameters (device, buffer, and end-of-file 

routine name); write statements have only two parameters (device-selection and 

name of output buffer). 

*** 

You have completed an in-depth discussion of the DIBOl language. This is not a long section, 

so if you doubt you understand DIBOl clearly, by all means study the section a second time. 

In summary, the procedure section has the following instructions: 

1) Initialize File Device statement (as input or output) 

General form: 

INIT (file number, file type,direction) 

Example: 

INIT (2, V,IN) 

2) Transmit statement (Read-from or write-into file) 

Genera I form: 

XMIT (File number,block name,EOF for input files) 

Example: 

XMIT (2,INBUF, EOF) Read from 
XMIT (1 ,OUTBUF) Write onto 

3) Finalize File statement (rewind file) 

Genera I form: 

FINI (file number) 

Example: 

FINI (2) 

4) Data Manipulation Statement 

General form: 

destination data element=source data element or expression 

a) Clear data (destination data element=) 
b) Move alphanumeric data (alpha data = alpha data) 
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c) Compute decimal data (decimal data = decimal expression 
d) Convert alpha to decimal (decimal data = alpha data) 
e) Convert decimal to alpha (alpha data = decimal data) 
f) Convert decimal to alpha, formatted (alpha data = decimal data, formatted) 

5) GO TO statement (program control branches to statement label} 

Genera I form: 

GO TO statement label 

Example: 

GO TO LOOP 

6) Multi-way GO TO statement (program control branches to label 1 if the decimal data ele­
ment is 1, etc.) 

General form: 

GO TO {labell, label 2 ••.. label 10),decimal data element 

Example: 

GO TO (TAX,COST,PRICE),A2 

7) Conditional GO TO statement. (If statement is true, control goes to statement label.) 

General form: 

IF (data element 1 • relation • data element 2) GO TO LABEL 

Example: 

IF (A.EQ. B) GO TO C 

8) Subroutine Call Statement (Control goes to statement label.) 

General form: 

CALL statement label 

Example: 

CALL COST 

9) Return Statements (Program control returns to the statement after the last CALL.) 

Genera I form: 

RETURN 

10) STOP Statement (Causes program to terminate and transfers control to the monitor.) 

General form: 

STOP 
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SECTION III 

THIS SECTION CONTAINS A REVIEW OF DIBOL AND 

A PROGRAMMING EXERCISE 



FOLDOUT #2 

SAMPLE PROBLEM #2 

START ; 1 
BLOCK INBUF ;2 

STOCKN, D4 ;3 
DESC, A25 ;4 
UCOST, D5 ;5 
QORDER, D4 ;6 

BLOCK OUTBUF,X ;7 
A1, D4 ;8 
A2, A25 ;9 
A3, D5 ; 10 
A4, D4 ;11 
ECOST, D9 ; 12 

PROC ; 13 
INIT (1, V,IN) ; 14 
INIT (2, V,OUT) ; 15 

LOOP, XMIT (l,INBUF,EOF) ; 16 
IF (STOCKN. LT. 1000) GO TO LOOP ; 17 
ECOST =UCOST*QORDER ; 18 
XMIT (2,OUTBUF) ; 19 
GO TO LOOP ;20 

EOF, FINI (2) ;21 
FINI (l) ;22 
STOP ;23 

END 
$ 

The program reads variable length records containing a stock number, item description, 

unit cost and quantity ordered. It skips records which have a stock number less than 

1000. Output records are generated with the same information as the input with an 

additional item - an extended cost which is the product of the unit cost and the 

quantity ordered. 
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The following is an outline of the elements which make up a DIBOL program: 

I. The DATA SECTION contains: 

A. Data Statements: 

1. The BLOCK statement denotes the beginning of a specific group of data 
statements. 

2. The DATA STATEMENT describes all program variables. 

II. The PROCEDURE SECTION contains the following elements: 

A. Initialize File Statement (INIT); 

B. Transmit Data Statement (XMIT); 

C. Finalize File Statement (FINI); 

D. The following set of DATA MANIPULATION statements: 

1. Clear Data Statement 

2. Move Alphanumeric Variable Statement 

3. Compute Decimal Variable Statement 

4. Convert Alphanumeric to Decimal Statement 

5. Convert from Decimal to Alphanumeric Statement 

6. Convert from Decimal to Alphanumeric; Formatted Statement 

E. The following forms of GO TO statements: 

1. The Conditional GO TO 

2. The Multi-way GO TO 

3. The Conditional GO TO 

F. The Subroutine Call Statement 

G. The Subroutine Return Statement 

H. The STOP 

START and END statements are required at each respective end of a DIBOL-coded program. The PROC 

statement must separate the Data Secti on from the Procedure Secti on. 

Since DIBOL is syntax oriented spacing of source statements is irrelevant. For example, the data 

statement NUMB,D6, 123456 can be correctly rewritten as NUMB, D6, 123456. The one restriction 

is that imbedded spaces (in data names or procedural verbs) cannot be used. Examples or incorrect 

usage of spaces are: 

a) NU MB, D 6, 123 4 5 6 

b) XM IT (1 0, INBU F, EOF) 

The arrows in the examples above point to erroneous usage of spaces. 
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START 
BLOCK 

BLOCK 

PROC 

LOOP, 

EOF, 

END 

$ 

EXPLANATION OF FOLDOUT #2 
INVENTORY PROBLEM 

INBUF 

STOCKN,D4 
DESC,A25 

UCOST ,05 
QORDER,D4 

OUTBUF ,X 

,04 
,A25 
,05 
,04 
ECOST,D9 

INIT (1,V,IN) 
INIT (2, V,OUT) 
XMIT (1,INBUF,EOF) 

IF (STOCKN.LLlOOO) GO TO LOOP 

ECOST=UCOST*QORDER 

XMIT (2,OUTBUF) 

GO TO LOOP 
FINI (2) 

FINI (1) 
STOP 
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;DECtape 1, containing stock list 
(Master File) 

;Stock number, six digits 
;Description, 25 characters 

Alpha word 
;Unit Cost, five digits 
;Quantity ordered four digits 
;DECtape 2, will contain new file 

after Program Executi on (X refers to 
BLOCK overlays) 

;Extended Cost, seven digits 
;Begin Procedure Section 
;Initialize file 1, as an Input Device 
;Initialize file 2, as an Output Device 
;Read a record from file 1, and store it 

in area assigned to INBUF until end 
offile 

;If stock number is less than 1000, go 
to read another record 

;Extended cost would be calculated for 
STOCKN 1000 or over 

;Write the record onto file 2 from area 
assigned to OUTBUF (overlay of 
INBUF plus ECOST) 

;Read another record 
;OUTBUF file is rewound and EOF 

mark is put at end of file 
;INBUF file is rewound 

;OUTBUF file will contain all stock 
items with a stock number of 1000 or 
over, with DESC, UCOST ,QORDER, 
and ECOST for each item. 

;A DIBOL program must be terminated 
with a $ 



QUESTION: On this page is the definition of a program you are to write. It is imperative you 

complete writing the program before you look at this author's solution. It is also 

important that the student write the program during the same sitting in which he 

studied the previous two sections, for the simple reason that prompt reinforcement 

(through application) is the only way he will retain the thorough knowledge of 

DIBOL. Feel free to use sections I and II as a reference. 

YOU ARE TO WRITE A PROGRAM FOR THE ATHLETICS DEPARTMENT OF A COLLEGE. 
STUDENT RECORDS ARE STORED ON MAGNETIC TAPE IN THE FOLLOWING FORMAT: 

STUDENT LAST FIRST CUMULATIVE SEX WEIGHT HEIGHT 
NUMBER NAME NAME G.P.A. (LBS) (FEET) 

4 digits 10 char. 10 char. 2 digits 1 char. 4 digits 3 digits 
M/F XXX.X X.XX 

54-CHARACTER TAPE RECORD 

THE COACH WANTS A LIST OF ALL MEN ON CAMPUS WHO HAVE A GRADE POINT 
AVERAGE ABOVE 85, WHO WEIGH OVER 170.0 POUNDS, AND WHO ARE OVER 
5.75 FEET TALL. THE REPORT IS TO HAVE A HEADING AND LOOK LIKE THIS: 

0 I 2 3 4 5 6 7 B 
o~ I 2 3 56789012345678'01234e6789 0' • 23 56789 

D. E: • ATTN: COAC 

STU. HEIGHT 
ND. FIRST EIGHT F 

LO ••• X .. X xx X • I( x 
)( )()( • x 

DON'T LOOK AT OUR SOLUTION UNTIL YOU HAVE COMPLETED ALL WORK ON YOURS. 
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START 

BLOCK TAPEIN ;INPUT BUFFER FOR TAPE RECORDS 

STUNO, D4 ;Student Number 
LNAME, A10 ;Last Name 
FNAME, AlO ;First Name 
GPA, D2 ;Cumulative Grade Point Average 
SEX, Al ;Sex (M or F) 
LBS, D4 ;Weight (XXX.X) 
FEET, D3 ;Height (X.XX) 

BLOCK TTYBUF ;Teletype Output Buffer 
FLD, A80 ;Print Line 
ENDL, Dl,O ;Causes Carriage-Return/Line-Feed 

BLOCK HEAD,C ;Heading line of Report 
, A37 ;Fi lIer 
Hl, A5, 'DATE' 

Al ;Fi lIer 
DATE, A8,P ;Request date when program is loaded 

XX/XX/XX 
, A18 ;Fi lIer 
H2, All, 'ATTN:COACH' 
, Dl,O ;Causes Carriage-Return/Line-Feed 

BLOCK COLl,C ;First line of column heading 
, A4 ;Fi lIer 
Cl, A4, 'STU' 
, A19 
C2, A7, 'NAME' 
, A18 
C3, A3, 'CUM' 
, A8 
C4, A6, 'WEIGHT' 

A5 
C5, A6, 'HEIGHT' 
, Dl,O ;Causes Carriage-Return/Line-Feed 

BLOCK COL2,C ;Second line of column heading 
, A4 ; Fi lIer 
C10, A3, 'NO.' 
, A14 
Cll, A4, 'LAST' 
, A13 
C12, A5, 'FIRST' 
, A9 
C13, A3, 'GPA' 
, A9 
C14, A5, '(LBS)' 
, A7 
C15, A4, '(FT)' 

Dl,O ;Causes Carri age-Return/Li ne-Feed 
BLOCK 

LINECT, D2,50 

PROC ;BEGINNING OF PROCEDURE 
SECTION 

INTIT (l,F,IN) ;Initialize the input tape 
CALL HEADER ;PRINT REPORT HEADINGS 
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REPT, XMIT (I, TAPEIN,EOF) 
IF (SEX. NE. 'M') GO TO REPT 
IF (GPA.LE.85) GO TO REPT 
IF (LBS.LE.170) GO TO REPT 
IF (FEET. LE .575) GO TO REPT 
FLO (5,8) = STUNO 
FLO (18,27) = LNAME 
FlO (36,45) = FNAME 
FLO (54,55) = GPA 
FLO (65,69) = LBS, 'XXX.X' 
FlO (77,80) = FEET, 'X .XX' 
CALL PRINT 
GO TO REPT 

PRINT, XMIT (8, TTYBUF) 
FLD= 
LINECT=LINECT + 1 
CALL HEADER 
RETURN 

HEADER, IF (LINECT.LT.50) GO TO EXIT 
LINECT= 
XMIT (8, HEAD) 
FLD= 
XMIT (8, TTYBUF) 
XMIT (8,COLl) 
XMIT (8,COL2) 
XMIT (8, TTYBUF) 

EXIT, RETURN 
EOF, FINI (1) 

STOP 
END 
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;READ INPUT TAPE 
;**TEST TO Determine 
;**IF record is to be 
; **Select. If a test fai Is 
;**Read another record 
;Fornett pri nt 
;line by moving 
;all field to 
;the appropriate pri nt 
;position. Edit feet 
;and Ibs. 
;Print the line 
;Read another record 

;Print the line 
;Clear print line 
;Add one to line count 
;Test if header is to be printed 
;Return to instruction after last call 

;Print header after every 50 lines 
;Set line count to zero 
;Print header line 
;Clear Print Buffer 
;Print blank line 
;Print first column header line 
;Print second header line 
;Print blank line 
;Return to instruction after last call 
;Rewind input file 
;Return control to OIBO L monitor 



Coding Tips and Conventions 

A) Printer 

Block 

Block 

B) TTY Input 

Block 

C) TTY Output 

Block 

APPENDIX 

HDF 
, D2, 70 
, A1 
, D 1, 0 

BLK 
, D2, 00 
, A1 
, D1, 0 

TBUF 

TP, A6 
, A1 

MSG 

Head of Form 

Blank Line 

TP can be any size depending on 
amount of data expected. Make 
buffer at least one character larger 
(for CR 10 is recommended) 

, A6, 'ENDJOB' 
, 01, 0 

0) You cannot use a "?" even in a literal. 

E) Tape device assignment can be assigned at run time by: 

BLOCK TMSG 
, A7, 'TAPE NO' 

BLOCK 

BLOCK 
PROt 
LOOP, 

, D1, 0 

ATAPE 

TT, A1 
, A1 

Tl, 01 

XMIT (8, TMSG) 
XMIT (7 ,AT APE) 
Tl=TT 

IF (T1.EQ .0) GO TO E1. 

INIT (T1,V,IN) 
XMIT (Tl, BUF, EOF) 

or 

T1,01,P 
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;Types TAPE NO 
awaits response from TTY. 
Move response 'convert' to decimal 
If no more tapes are to be mounted, 

Branch to Ending Routine 
Initialize input tape 
Read 

This allows only one device assignment 



F) Use of data names when referencing characters of an element 

G) 

Block P 

Block 

Proc 

, D2,OO 
PP, A80 

, Dl,O 

A, Dl 
B, Dl 

PP (1,4 = 'DATE') 

or 

A = 1 
B=4 

PP (A,B) = 'DATE' 

FORMAT EDIT 

1) DATE,D6,031370 
PP (10,17) = DATE, 'XX/XX/XX' 

2) AMT, 010, 7942576301 
PP (10,22) = AMT, 'XX,XXX,XXX.XX' 

3) AMT ,05, 12345 
PP (1,3) = AMT, 'XXXZZ' 

PP (1,6) = AMT, 'XXXXXO' 

4) AMT, 05, 12345 
PP (1,7) = AMT 'XXXXX**' 

The format edit summary 

Special symbols X 

Z 
o (zero) 

X represents a digit 

Result = 03/13/70 

Result = 79,425,763 .01 

Result = bb 123 

Resu I t = 123450 

Result = 12345** 

inserts the period, replaces zeroes to the left with blanks, prints zeroes to the right 

The comma is not printed unless there is an integer other than zero to the left 

Z The Z suppresses the digit position 

o Zero is inserted in the position indicated 

Symbols Symbols other than those mentioned above, such as a / are inserted in the position indi­
cated. 

NITE If the value of the sending field is zero, the result is leading blanks 
and one zero, except for the period in which case it is a period 
followed by all zeroes to the right 

i.e., AMT, D5, 0 
DATE, 06, 0 
PP (1,6) = AMT'XX.XXX' Result = bb.OOO 
PP (1,8) = DATE 'XX/XX/XX' Result = bbbbbbbO 
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A 

ALPHA=ALPHA, 31 

Arithmetic Expression, 33 

BLOCK, 14-17 

BLOCK C, 17 

BLOCK X, 21-23 

B 

C 

CALL Subroutine, 42, 43 

CLEAR DATA=, 29-31 

Compiler Statements, 13, 14 

Computer Decimal Expression, 32-34 

Convert Alpha to Decimal, 34, 35 

Convert Alpha to Decimal (formatted), 
35-38 

Convert Decimal to Alpha, 34, 35 

D 

Data Element, 18 

Data Initialization in Data Section, 17-21 

Data Manipulation statements, 29-38 

Data Name, 16, 39 

Data Section, 13-25 

Data Section Restrictions, 23-24 

Devi ce Codes, 7 

E 

END statement, 13, 14 

EOF (End of File), 27, 28 

F 

FINI statement, 28, 29 

Format Symbols (output), 36, 37 

INDEX 

G 

GO TO statements, 39-42 

IF statement, 40, 41 

Initialization Specification, 18-21 

INIT statement, 26, 27 

L 

Label (tag), 39 

M 

MOVE statements, 29-38 

Multi-way-GO TO, 44, 45 

N 

Nesting (subroutine), 42, 43 

P 

P data statement, 18 

PROC statement, 13, 14 

Procedure Secti on, 25-47 

R 

RETURN statement, 42, 43 

S 

Sign (initialization-specification), 16 

Sign (procedure section), 35-37 

START statement, 13, 14 

STOP statement, 43 

Subscripting, 7, 3D, 31, 38 

x 

XMIT statement, 27, 28 



HOW TO OBTAIN SOFTWARE INFORMA nON 

Announcements for new and revised software, as well as programming notes, software problems, and documentation 
corrections are published by Software Information Service in the following newsletters. 

Digital Software News for the PDP-8 Family 
Digital Software News for the PDP-9/1 5 Family 
PDP-6/PDP-IO Software Bulletin 

These newsletters contain information applicable to software available from Digital's Program Library. 

Please complete the card below to place your name on the newsletter mailing list. 

Questions or problems concerning DEC Software should be reported to the Software Specialist at your nearest DEC regional 
or district sales office. In cases where no SOftware Specialist is available, please send a Software Trouble Report form with 
details of the problem to: 

Software Information Service 
Digital Equipment Corporation 
146 Main Street, Bldg. 3-5 
Maynard, Massachusetts 01754 

These forms, which are available without charge from the Program Library, should be fully filled out and accompanied by 
teletype output as well as listings or tapes of the user program to facilitiate a complete investigation. An answer will be sent 
to the individual and appropriate topics of general interest will be printed in the newsletter. 

New and revised software and manuals, Software Trouble Report forms, and cumulative Software Manual Updates are avail­
able from the Program Library. When ordering, include the document number and a brief description of the program or 
manual requested. Revisions of programs and documents will be announced in the newsletters and a price list will be included 
twice yearly. Direct all inquiries and requests to: 

Program Library 
Digital Equipment Corporation 
146 Main Street, Bldg. 1-2 
Maynard, Massachusetts 01754 

Digital Equipment Computer Users Society (DECUS) maintains a user Library and publishes a catalog of programs as well as 
the DECUSCOPE magazine for its members and non-members who request it. For further information please write to: 

DECUS 
Digital Equipment Corporation 
146 Main Street 
Maynard, Massachusetts 01754 

Send Digital's software newsletters to: 

My computer is a 

Name ________________________________________ __ 

Company Name ________________________________ _ 

Address ______________________________________ ___ 

PDP-8/1 0 
LINC-8 0 
PDP-9 0 
PDP-1O 0 

PDP-8/L 0 
PDP-12 0 
PDP-IS 0 

(zip code) ________ __ 

Other 0 ______ Please specify 

My system serial number is ____ ----------------,..-(if known) 



· - - - - - - - - - - - - - - - - - Fold Here - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - Do Not Tear - Fold Here and Staple - - - - - - - - - - - - -

BUSINESS REPLY MAIL 
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 

Postage will be paid by: 

mamaala 
Digital Equipment Corporation 
Software Information Services 
146 Main Street, Bldg. 3-5 
Maynard, Massachusetts 01754 

FIRST CLASS 
PERMIT NO. 33 

MAYNARD, MASS. 



READER'S COMMENTS 

PDP-8/1 
DIBOL PROGRAMMING 
DEC-08-WDRA-D 

Digital Equipment Corporation maintains a continuous effort to improve the quality and usefulness of its 
publications. To do this effectively we need user feedback - your critical evaluation of this manual. 

Please comment on this manual's completeness, accuracy, organization, usability, and readability. 

Did you find errors in this manual? ---------------------------

How can this manual be improved? 

DEC also strives to keep its customers informed of current DEC software and publications. Thus, the fol­
lowing periodically distributed publications are available upon request. Please check the appropriate boxes 
for a current issue of the publication(s) desired. 

o Software Manual Update, a quarterly collection of revisions to current software manuals. 

o User's Bookshelf, a bibliography of current software manuals. 

o Program Library Price List, a list of currently available software programs and manuals. 

Please describe your position. ____________________________ _ 

Name Organization 
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