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OPERATION OF THE HP2250 

WITH THE HP9000 USING 

PASCAL 3.0 

SUMMARY 

A computer program has been w r i t t e n  t o  p rov ide  an i n t e r f a c e  between the 

HP Ser ies 200 desktop computers, ope ra t i ng  under HP Standard PASCAL 3.0, and 

t h e  HP2250 Data A c q u i s i t i o n  and Contro l  System. 

desktop computer gives a number o f  procedures f o r  handl ing bus communication 

a t  va r ious  l e v e l s .  It i s  necessary, however, t o  reach the lowest  poss ib le  

l e v e l  i n  PASCAL t o  handle the bus p r o t o c o l s  requ i red  by the HP2250. 

makes programming extremely complex s ince these p ro toco l  s are not  documented. 

The program descr ibed he re in  solves those problems and a l lows the  user t o  

immedately program, s imply and e f f i c i e n t l y ,  any measurement and c o n t r o l  

language (MCL/50) a p p l i c a t i o n  w i t h  a few procedure c a l l s .  The complete s e t  o f  

procedures i s  a v a i l a b l e  on a 5 1/4" d i s k e t t e  from Cosmic. I nc luded  i n  t h i s  

group o f  procedures i s  an Exerc i se r  which a l lows the  user t o  exe rc i se  h i s  

HP2250 i n t e r a c t i v e l y .  The Exerc i se r  operates i n  a fashion s i m i l a r  t o  the 

Ser ies 200 opera t i ng  system programs, b u t  i s  adapted t o  the requirements o f  

t h e  HP2250. 

PASCAL 3.0 f o r  the HP9000 

Th is  

The requirements f o r  l i n k i n g  t o  a u s e r ' s  programs are descr ibed i n  d e t a i l  

when the  d i s k e t t e  i s  used as received. 

t he  HP2250 i s  very s t ra igh t fo rward ,  once a u s e r ' s  program has been debugged 

and compiled. The programs on the d i s k e t t e  and the  u s e r ' s  manual assume the  

use r  i s  acquainted w i t h  both the MCL/50 programming language and HP Standard 

PASCAL 3.0 f o r  t he  HP se r ies  200 desktop computers. 

The procedure f o r  communicating wi th  



2 ,  

I .  Introduction 

The Hewlett Packard HP2250 i s  a high performance data  acquisition and 

control system t h a t  permits users t o  control and monitor large process control 

systems u s i n g  a host computer t o  interface w i t h  the HP2250. The HP2250's 

processor i s  programmed in a dedicated programming 1 anguage, MCL/50 ( ref. 1) . 
Communication i s  via  the I E E E  488 standard General Purpose Interface Bus, and 

14 secondary addresses g ive  the host access t o  a l l  da ta  defined by user 

programs downloaded t o  the HP2250 and t o  numerous status blocks defined w i t h i n  

the system. The HP2250 can be operated by the HP9836A computer from BASIC. 

However, this BASIC is  too slow for many appl ica t ions ,  and no PASCAL-based 

operati ng program is  avai 1 ab1 e. 

A program named PASCAL - HP2250 has been written t o  give a user full access 

t o  t h e  features of t h e  HP2250 d a t a  acqu i s i t i on  system by u s i n g  a few simple, 

efficient procedure calls from PASCAL 3.0 (ref.  2 ) .  

functional explaination of PASCAL - HP2250, and explains how t o  operate the 

system. 

manual for the program, which  can be obtained from COSMIC (ref. 3 ) .  

The main bus address, secondary 0 (zero), allows loading  and execution of 

tasks written i n  MCL. These tasks may be temporary tasks executed immediately 

or they may be permanent "resident" tasks identified by a TASK command. 

This paper gives a 

The paper i s  intended t o  serve as a user's reference and operating 

Secondary addresses 1, 2 ,  3, and 4 give the host computer access t o  vari- 

ous MCL status blocks. The status may only be read: the host  may not modify 

any status variables. The host must, however, write t o  Secondary 3 t o  tell i t  

which  task status i s  desired. 

Secondaries 5 and 6 write t o  and read from MCL buffers i n  real time, 

i .e.,  they immediately receive the current values, and these values may change 

a t  any time. 

Secondaries 7 and 8 write t o  and read from MCL variables i n  real time. 

. 
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Secondary address 9 allows the host t o  write down-loaded precompiled 

machine code ( f o r  the HPlOOO computer) subroutines to  the HP2250. 

Secondary address 10 i s  not used by the HP2250. 

Secondary addresses 11, 12 ,  13, and 14 are "Ports". MCL tasks may assign 

a buffer t o  a port, whereupon that  buffer may n o t  be modified by MCL 1/0 

commands u n t i l  i t  i s  read by the host computer. 

t h u s  protected from intervening modification and are consequently not real 

time. 

Buffers released to  ports are  

Pascal 3.0 for the HP9000 series 200 desk top computer gives a number o f  

procedures for  h a n d l i n g  bus communications a t  various levels.  

necessary, however, t o  reach the lowest posssible level i n  Pascal i n  order t o  

handle the bus  protocols required by the HP2250. 

extremely complex--particul a r ly  since these protocol s are not documented. 

I t  i s  

T h i s  makes programming 

Pascal - HP2250 raises the programming level,  g i v i n g  the user f u l l  access 

t o  a l l  features of MCL tasks and permitting the user t o  program simply and 

ef f ic ien t ly  any MCL application w i t h  a few simple, e f f ic ien t  procedure c a l l s  

( f igure 1) .  I t  does not handle secondary address 9; however, f a c i l i t i e s  are 

present i n  the module which allow a user t o  b u i l d  a procedure analogous t o  

TRANSFER - TASK which wil l  do this. 

H P l O O O  computer, and have a real need for machine language routines. 

Such a user mus t  have ready access t o  an 

This report assumes t h a t  the user is  acquainted w i t h  both MCL/50, the 

HP2250's programming language, and HP Standard Pascal 3.0 for the HP Series 

200 desktop computers. The complete se t  of procedures is available on a 5 

1/4" diskette from COSMIC. Information included as appendix A i s  a se t  of 

instructions for  l i n k i n g  the program as received from COSMIC to a user program 

i n  Pascal. Appendix B i s  a complete 1 is t ing o f  the program w i t h  a minimal 

I .  

c 
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d r i v i n g  program and a sample HP2250 program f o r  demonstration o f  the Trans fer  - 
Task procedure. 

11. D e c r i p t i o n  o f  Program: 

A. Data S t ruc tu res  

The data s t r u c t u r e s  i n  PASCAL - HP2250 are determined by the  HP2250's data 

s t ruc tu res .  

Type com - s t r g  i s  an 80-character command s t r i n g ;  i t s  pr imary use i s  t o  

g i ve  a s i n g l e  s h o r t  command. More complex main tasks may be entered, however, 

by s imply p u t t i n g  commands i n t o  the  main address l i n e  by l i n e  w i thou t  e n t e r i n g  

the  ' I !  'I charac ter .  

S ta tus  - type and I n t e r r  - type are determined by the s t r u c t u r e  o f  t h e i r  

secondary addresses' data;  t h e i r  use i s  s t ra ight forward .  

Buf fe r  - type i s  a record  having a count f i e l d  "count" and a data a r r a y  

The count f i e l d  gives the  number o f  v a l i d  i tems i n  the  data f i e l d  "data" .  

a r ray  f i e l d .  

B. Procedures 

1. Exported Procedures. 

Each o f  the  expor ted procedures performs a s p e c i f i c  func t ion ,  and most 

complete ly  hand1 e one secondary address. These procedures are: 

I n i t  2250: - sets  up the  i n t e r n a l  bus addresses f o r  t he  module's 

o ther  procedures. Must be executed be fore  any o the r  

procedure. 

reads data from the  main 'address. 

w r i t e s  an MCL command s t r i n g  t o  the main address. 

reads an MCL task from a d isk  f i l e  and w r i t e s  i t  t o  t h e  

mai n address. 

Read main: 

Wr i te  main: 

Trans fer  - task:  

- 

- 

4 



System - sta tus :  reads system s ta tus  from secondary address 1. 

Main - sta tus :  reads main task s ta tus  from secondary address 2. 

Resident - sta tus :  reads res iden t  task s ta tus  from secondary address 3 .  

I n t e r r u p t  - sta tus :  reads i n t e r r u p t  s ta tus  f rom secondary address 4 .  

Wr i te  - b u f f :  

Read - b u f f :  

w r i t e s  data t o  an MCL b u f f e r  v i a  secondary address 5. 

reads data from an MCL b u f f e r  v i a  secondary address 6. 

Wr i te  - var iab le :  w r i t e s  data t o  a sequence o f  MCL va r iab les  v i a  

secondary address 7. Since a number o f  consecut ive 

va r iab les  may be w r i t t e n  i n  one command, bu f  - type i s  

used t o  h o l d  the  data t o  be w r i t t e n .  

Read - var iab le :  reads data from a sequence o f  MCL va r iab les  v i a  

secondary address 8. Uses bu f  - type i n  the  same way 

Wr i te  Var i  ab1 e does. - 
Read - p o r t :  reads data from one o f  the  f o u r  p o r t  addresses. 

2. I n t e r n a l  Procedures 

The i n t e r n a l  procedures are  n o t  a v a i l a b l e  ou ts ide  the module 

Pascal - hp2250. 

procedures and t h e  bus p ro toco ls  much eas ie r  t o  understand and use. 

They are very use fu l  w i t h i n  it, however, f o r  making the 

Talk  t o  sec: sets  up the  bus t o  a l l ow  the  hos t  computer t o  t a l k  t o  

the  HP2250 secondary addresses. 

- -  

L i s t e n  - -  t o  sec: 

Word - e o i :  

sets  up the  bus t o  a l l ow  t h e  hos t  computer t o  l i s t e n .  

d i v i d e s  ou tpu t  1 6 - b i t  i n t e g e r s  i n t o  two bytes so t h a t  

t h e  EO1 c o n t r o l  l i n e  drops w i t h  the  l a s t  byte.  

3 .  Exerc i se r  
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The exe rc i se r  i s  a procedure which a l lows the  user t o  handle i n t e r a c -  

t i v e l y  a l l  t he  f a c i l i t i e s  i n  module Pascal - HP2250. 

s ing le -cha rac te r  command i n  the fashion o f  the opera t i ng  system, and depending 

upon t h a t  command executes o r  prompts f o r  f u r t h e r  i n p u t .  

combinat ion wi th  user-appl i e d  MCL commands can exe rc i  se every f a c e t  o f  HP2250 

opera t i on  under Pascal 3 .O except machi ne 1 anguage subrout ine down1 oadi ng. 

The on ly  external  code needed t o  operate the exe rc i se r  i s  a program c a l l -  

It prompts the user f o r  a 

The exe rc i se r  i n  

i n g  I n i t  - 2250 w i t h  the c o r r e c t  i n t e r f a c e  s e l e c t  code and bus address f o r  the 

u s e r ' s  system, and a c a l l  t o  the exe rc i se r .  The user may terminate the 

program i n  any convenient manner ou ts ide  the exe rc i se r .  

The main program HPROG suppl ied on the d i s k e t t e  i l l u s t r a t e s  the use o f  

Exe rc i se r  and I n i t  - 2250 on the system descr ibed here in.  

addresses are d i f f e r e n t ,  i t  i s  necessary t o  change only  the dec la ra t i ons .  

I f  the u s e r ' s  

I 1  I .  Use o f  Program 

A. Data S t ruc tu res  

1. Constants: Maxram=16384 i s  the  maximum user ram a v a i l a b l e  i n  the 

HP2250 system processor. It i s  thus impossib le  t o  have 

a l a r g e r  data a r ray  than Maxram. 

P o r t  - a--Port  - d: The secondary addresses o f  the 

respec t i ve  po r t s .  

2. Types: Com - S t r g = S t r i  ng[80] ; S t r i  ng v a r i  ab1 e type t h a t  hand1 es 

command s t r i n g s  t o  the hp2250 main address and the  f i l e  

name f o r  task t r a n s f e r s .  

s t r i n g  up t o  80 characters  long which the u s e r ' s  

program must f i l l .  

It holds an alphanumeric 
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b u f f e r  - type=record count: O..maxram; 

data: a r r a y r l .  .maxraml o f  i n t e g e r ;  

end; 

B u f f e r  - type i s  a general-purpose i n t e g e r  a r ray  w i t h  

associated count v a r i  ab1 e. A1 1 secondary addresses 

r e t u r n  i ntegers, and some requ i  r e  i n t e g e r  i npu ts .  

Since i t  i s  n o t  poss ib le  t o  p r e d i c t  the exact s i z e  each 

user program w i l l  requi re ,  b u f f e r  - type i s  def ined t o  

i n c l u d e  the l a r g e s t  poss ib le  data array.  

de f i ne  h i s  own record type s i m i l a r  t o  b u f f e r  type, b u t  

w i t h  an approp r ia te  data a r ray  s ize.  

The user must 

- 

The count f i e l d  i n  the u s e r ' s  record must always r e f l e c t  the 

t r u e  data count i n  the array;  it i s  s t r o n g l y  recommended 

t h a t  both the count f i e l d  and the data ar ray s i z e  be l i m i t e d  

w i t h  an approp r ia te  constant  s i z e  i n  the  same manner as 

b u f f e r  - t y p e ' s  were. 

value checking f o r  the "anyvar" dec la ra t i ons  i n  b u f f e r  - t y p e  

usage, care less use o f  t h i s  type can crash your  system. It 

i s  f u r t h e r  recommended t h a t  the count f i e l d  be updated 

immediately whenever the  data f i e l d  i s  changed: 

the  user t o  keep t rack  o f  the t r u e  s i ze  o f  the data ar ray.  

Since the compi ler  does no t  generate 

t h i s  a l l ows  
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The procedures that use buffer - type as an output take care 

of these operations internally;  the procedures t h a t  use 

buffer - type as i n p u t  depend upon the count f ie ld  for their  

operation. 

long as the user i s  careful t o  assign values t o  the data 

f ie ld  only i n  concert w i t h  correct updating o f  the count 

f ie ld .  

T h i s  affords some protection from trouble, as 

S t a t u s  - type=array [l. .81 of integer; 

All s ta tus  addresses except the interrupt status have an 

eight-element integer array as o u t p u t .  

arrays which are used as  output by the i r  respective 

procedures. 

These are read-only 

In te r r  - type=array [l.  .161 of integer; 

A 16-element array used as output by the interrupt  - s ta tus  

procedure. 

Port type=port a..port d; 

Port type defines the addresses of the ports corresponding t o  

the i r  namesakes. 

procedure. 

I t  is used as i n p u t  by the Read - Port 

B. Procedures 

I n i t  - 2250 ( se l ec t  - code: type - i sc ;  addr:  type - h p i b  - addr;); 

I n i t  - 2250 sets  up the addressing structure for the 
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I t  must be the f i r s t  cal l  t o  the module user's system. 

Pascal - HP2250. 

Select - code will be 7 if  the internal h p i b  i s  used; i t  

will usually be 8 i f  a single external h p i b  card i s  

used. 

system. 

Addr may be determined by the user for his 

Read - main (anyvar data:  buffer - type); 

Read - main reads the main result buffer from the HP2250's 

primary address. 

elements of da ta .da ta ,  and leaves the number of elements 

i n  data.count.  

I t  leaves the da ta  i n  the lowest 

Write - main (strg: corn s t rg) ;  

Write - main sends a user-specified MCL command t o  the 

primary address of the HP2250. 

Programmer's manual (ref.  1) for v a l i d  MCL commands. 

Refer t o  the HP2250 

Transfer - task (taskfile: com - strg) ; 

Transfer - Task allows the user t o  ho ld  complete tasks on 

disk and transfer them by specifying the f i l e  name 
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h o l d i n g  the  task. T a s k f i l e  must be the v a l i d  f i l e  

s p e c i f i e r  o f  an e x i s t i n g  t e x t  f i l e ;  t h i s  f i l e  must 

con ta in  an MCL task. 

System - Sta tus  ( v a r  s ta tus :  

Main - Sta tus  ( v a r  s ta tus :  

s ta tus  - type) ;  

S ta tus  - type) ;  

System - Status and Main - Status get  the  s ta tus  ar rays  f rom 

secondaries 1 and 2, respec t i ve l y .  T h e i r  parameters are 

ou tpu t  on ly ,  and the  s ta tus  may be read a t  any t ime by 

c a l l  i ng the  procedure, then exami n i  ng the  array.  

Resident - Sta tus  ( task :  i n tege r ;  var  s ta tus :  s ta tus  - type) ;  

'Res ident  - Sta tus  d i f f e r s  from Main - s t a t u s  on ly  i n  t h a t  

i t  may r e t r i e v e  the  s ta tus  o f  any task--not  j u s t  t he  main 

task. I t  there fore  requ i res  an i n p u t  parameter, task,  t o  

t e l l  i t  which s ta tus  t o  read; s ta tus  may then be read 

from secondary 3 l i k e  main - sta tus .  

I n t e r r u p t  - Sta tus  ( v a r  i n t e r r u p t s :  i n t e r r  - type)  ; 

I n t e r r u p t  - Sta tus  reads the  16-element i n t e r r u p t  s ta tus  

ar ray  f rom secondary address 4. 

array only .  

I n t e r r u p t s  i s  an ou tpu t  

Wr i te  - b u f f  (bu fno : in teger :  anyvar data: b u f f e r  - type) ;  
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W r i t e  buff  w r i t e s  v i a  secondary 5 the  number o f  elements 

g iven i n  data.count from the ar ray  data.data t o  the MCL 

b u f f e r  number g iven i n  bufno. 

- 

Bufno must con ta in  t h e  i n t e g e r  name o f  the des i red  MCL 

b u f f e r ;  data.count must con ta in  the number o f  words t o  be 

w r i t t e n ;  and data.data must con ta in  the data values t o  be 

w r i t t e n .  

Read b u f f  (bufno: in teger ;  anyvar data: b u f f e r  type)  ; - - 

Read - b u f f  reads i n t o  v a r i a b l e  data.data v i a  secondary 6 

data from the  MCL b u f f e r  s p e c i f i e d  i n  bufno. 

Bufno must con ta in  t h e  i n t e g e r  name o f  the  des i red  MCL 

bu f fe r ;  data.count must con ta in  the  number o f  words t o  be 

read; and data.data w i l l  con ta in  upon r e t u r n  t o  the  

c a l l e r  the data values i n  the b u f f e r .  

W r i t e  - v a r i a b l e  (varno: i n tege r ;  anyvar data: b u f f e r  - type)  ; 

Wr i te  - v a r i a b l e  w r i t e s  v i a  secondary 7 the  number o f  

elements i n  data.count from the ar ray  data.data t o  a 

sequence o f  MCL va r iab les  s t a r t i n g  w i t h  t h a t  named i n  

"varno" and con t inu ing  u n t i l  the ar ray  i s  exhausted. 
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Varno must con ta in  the i n t e g e r  name o f  the f i r s t  des i red 

MCL va r iab le ;  data.count must con ta in  the number o f  data 

t o  be t rans fe r red ,  t h e r e f o r e  the number o f  va r iab les  t o  

be w r i t t e n  to ;  and data.data must con ta in  the values t o  

be w r i t t e n .  There must be e x a c t l y  as many values i n  

data.data as are s p e c i f i e d  by data.count. 

Read v a r i a b l e  (varno: i n tege r ;  anyvar data: b u f f e r  type)  ; - - 

Read - v a r i a b l e  reads, v i a  secondary 8, the number o f  

elements i n  data.count from a sequence o f  va r iab les  

s t a r t i n g  w i t h  t h a t  named i n  varno and con t inu ing  f o r  t h e  

number o f  v a r i a b l e s  given i n  data.count. The data are 

read i n t o  the a r ray  data.data. 

Varno must con ta in  the i n t e g e r  name o f  the f i r s t  d e s i r e d  

MCL va r iab le ;  data.count must con ta in  the  number o f  

v a r i a b l e s  t o  be read; and data.data w i l l  con ta in  the  

values, i n  order,  upon r e t u r n  from Read - Var iab le.  

Read p o r t  ( p o r t :  p o r t  type; anyvar data: b u f f e r  type)  ; - - - 

Read - p o r t  reads a b u f f e r  from the p o r t  named i n  " p o r t "  

i n t o  "data".  Before any data can be expected a t  the 

p o r t ,  an MCL task running i n  the HP2250 must have 
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The array executed a RELEASE command to the port named. 

data.data must be declared large enough t o  ho ld  the 

en t i re  expected buffer. 

Port must contain an element of the integer subrange 

port - a..port - d (11..14);  upon return, data.count will 

contain the number of d a t a  elements found a t  the port; 

data.data will contain the data found. 

Exerciser; 

The Exerciser allows the user t o  exercise his HP2250 

interactively.  I t  operates i n  a fashion similar to the 

operating system programs; however, i t  is augmented to  

re f lec t  the different  nature of the HP2250. 

Several levels o f  prompts must be traversed before a 

command is  executed; the number of levels and the de ta i l s  

o f  the level structure depend upon which selection is  

made a t  each level.  T h i s  is not complex, however, 

because the levels and the prompts are arranged i n  an 

orderly, logical fashion. 

Each level ' s  prompt gives a se t  of single-character 

commands possible w i t h i n  i t s  level;  upon receipt of a 

valid character, the level prints o u t  the remainder of 
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t h e  command's t e x t  and goes t o  the next l e v e l .  

Thus: 

r l ead ,  w l r i t e ,  t l a s k ,  s l t a t u s ,  q l u i t :  expects a s i n g l e  

character ,  llrll, 'Iw'', "t" , ' lsl', o r  "q" . 
I f  the operator  types l'rl', he w i l l  see upon the screen 

r l ead ,  w l r i t e ,  t l a s k ,  s l t a t u s  q l u i t :  Read 

mla in,  v l a r i a b l e ,  b l u f f e r ,  p l o r t :  

If he then types lam'', he w i l l  see 

r lead,  w l r i t e ,  t l a s k ,  s l t a t u s ,  q ) u i t :  read 

mlain,  v l a r i a b l e ,  b l u f f e r ,  p l o r t :  main 

U 

Since read - main r e q u i r e s  no more i n p u t ,  the e x e r c i s e r  

immediately reads the main r e s u l t  data, which i n  t h i s  

case was a s i n g l e  word zero. Characters w i l l  be accepted 

u n t i l  a "q" o r  "Q" i s  typed; the exe rc i se r  w i l l  then 

r e t u r n  t o  the  c a l l i n g  program. 

Some l e v e l s  r e q u i r e  i n p u t  data from the keyboard. I n  a l l  

cases the prompts are s t r a i g h t f o r w a r d  and depend upon the 

parameters r e q u i r e d  by the procedures they exerc ise.  
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CONCLUDING REMARKS 

T h i s  program solves the  problem o f  communication between the  HP9000 

se r ies  200 computer and t h e  HP220 data a c q u i s i t i o n  and c o n t r o l  system. 

program removes the  need f o r  low l e v e l  access t o  the  Pascal i npu t /ou tpu t  

system, making a l l  f a c i l i t i e s  o f  the  HP2250 a v a i l a b l e  t o  the  Pascal user  i n  

s imple procedure c a l l s .  

machine-language down loading.  The complete s e t  o f  procedures i s  a v a i l a b l e  

from COSMIC on a 5 1/4" d iske t te .  Inc luded i n  t h i s  group o f  procedures i s  an 

Exerc iser ,  which a l lows the  user t o  exerc ise  h i s  HP2250 i n t e r a c t i v e l y .  

The 

The on ly  f a c i l i t y  n o t  c u r r e n t l y  supported i s  
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APPENDIX A 

L i n k i n g  t o  a User Program 

I f  the  d i s k e t t e  i s  used as it i s ,  the requirements f o r  

l i n k i n g  are g iven i n  the Pascal 3.0 User 's  Manual f o r  HP 

Ser ies  200 Computers. I n  summary, the requirements f o r  

t h i s  program are: 

I n  the  t e x t  o f  your  Pascal source, i n s e r t  the l i n e  

$ search ' PA2250 : PASC - 2250 I $ . 

Th is  t e l l s  the compi ler  where t o  f i n d  the module. I n  

the  d e c l a r a t i o n  p a r t  o f  your  source, i n s e r t  

Impor t  Pascal - HP2250; 

A l l  the  expor t  d e c l a r a t i o n  w i l l  then be a v a i l a b l e  f o r  

l i n k i n g  t o  your  program. 

A f t e r  the  user  program has been debugged and compiled, i t  

w i l l  be necessary t o  l i n k  the  modules us ing  the  

L i b r a r i a n .  

An example i s  g iven on the  d i s k e t t e  i n  the  stream f i l e  

PA2250:HPROG.LNK.TEXT 

f o r  the  sample program HPROG on the d i s k e t t e .  

t h e  1 inked, executable vers ion  g iven f o r  t h i s  document. 

HP.CODE i s  
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APPENDIX B 

The program HP ( f i l e  H P R O G )  i s  a m i n i m u m  d r i v i n g  program for  module 

Pascal - HP2250. 

sel - code and address must be changed to  match your system's. 

then execute properly. 

If the HPIB se lec t  code or device number are d i f fe ren t ,  the 

T h e  program will 

T h i s  program can, i n  fac t ,  be used to check out your system's operation, 

and t o  t r a in  personnel i n  the use of the HP2250, since i t s  only limitation i s  

i t s  lack of a procedure to  t ransfer  machine code t o  the HP2250. 

f a c i l i t y  is  available t o  the user, depending  upon the input/output cards 

ins ta l led  i n  the system. 

Every other 

THE FOLLOWING 

PAGES ARE 

PROGRAM LISTINGS 
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3 7 : D 

ORIGINAL PAGE IS 
9 F  POOR QUALFlY 





- E  1 $page5  
-8  1 31iF;t o n 0  
- - t ~  1 I r p a d  inair) addi.el;s message t roin hpZZ5U; 'I, 

1 procedure r ead-mal rl ( anyvar data: buf fer- t y p e  I ; 

-S I : t-iri:e a cornmarlo t o  t n e  m a i n  address'; 

ORIGINAL PAGE IS 
OF POOR QUALITY 

! 





-8 i $pal& 
- 8  i 31ist  on5 

I !ye? interrupt . ; t a ~ : ~ i ~  i r o n  s e c o n d a r y  4 ,  - 8  
1 p r o c e d u r e  i rr t c r 1 up t -5 tat us < var i n t e r r up t s : I ri t e r r.-t y p e  ) 

- 4  L . /ar  i :  i n t e g e r .  

ORIGINAL PAGE IS 
OF POOR QUALITY 
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: statu5 o t  r e q i d e n t  task I 

o r c  ('F ) . O Y C ~  ( ' R ' ) ;  b e g i n  
b i r i t P i r i  ( ' e . ; i d e n t  task'!; 
i d r i i ~  task: ' ) ;  r e a u i n  ( task) ;  r e s i d e n t - s t a t u s  ( t u  

No e r r o r s ,  No warnings. 
* w 4 = - *  Nonst&.ndard i a n g u a y e  i e a r u r e s  enabled ***** 

ORlGiNAk PAGE IS 
I OF POOR QUALIN 
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