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THEORY AND OFERATION OF THE GOULD Z2/27
FROGRAMS HBLE—““ &MD ERLE FOR THE
TROFOSFHERIC AIR MTION MEASUREMENT SYSTEM
By
Caraclyn Butler

1. INTRODUCTION

This report documents work performed under Research Grant

MCCTI--2 to develop software for the Tropospheric #Air  Fotion
Measurement Svetem (TAMMS) . The TAMMS 1s +lown or the

MASA/Goddard Flight Center Electra air—-craft and serves to col-
lect & number of diffterent types of data that are essential to

the wvariows experiment objectives. Twa projects have bheen
conducted s far  with the TAMM system operatlional . In
Julvy/fugust 1985, the Electra was flown to Brazil for ARLE~ZA

tAmazon Boundary Laver Experiment). During this experiment 1%
missions were flown (including the transit flighte). The  TEMM

svetem recorded position data, meteoroclogy, flux measuremnent
aircraftt motion and more. The Z-step programe witten for  this

gxperiment are described in chapter 3. In December 1585,
several flights were performed to assesse  the contamination and
boundary laver af the Electra (Electra Boundary Loaver
Experiment). The Gould recorded position data, +flow anglss,

pressure transducer measuwwements and more. The programs written
o timing

forr ARLE-2A8 had to be extensively moadified due
considerations for this particular experiment.
programs written for EBLE are described in detail in

The programs have been written in Fortran and desig
hands—~off operation. Fower up and log-on procedures ar
irn chapter o5, Some additional information om Gould o ]
some  hintes on program hang-ups and aborts are alse given in this
chapher. Once the computer is powered on and the program started
the screen will update data evervy 5 secondse and the printer wil

nrint  every ten seconds. The operator need only occasional
mari tor the ouvtput data —-- other than that no operato
intervention 1s reguired. Fortranmn was uwsed so  that obthe
prrogrammere couwld easily understand the software. However,

wee of interrupts and the need to interrogate peripheral
tthe RTP and CDB) requires the use of subroutines devsl ops
ol . These subroutines and descriptions  of 3 n
g o Dlocks are collected in the appendis (reproduced by
o of Eouwldld.

Chapter & describes a few editing technigues for  the user
who may want to try some modification of the programs

var i able
DErmlL S¢

L THE TROFOSFHERIC AIR MOTIONM MEASUREMENT SYSTEM

The THAMMS computer i a Bould 32727 including an 80 Mbvhe
Winchester disk drive for program storage and retrisval, a 4
Movte cartridge tepe drive for data st a LRT for rummnnLL:~

tions and eal ~tims data display, and a printer tor e

sE LTI The Gowld interfaces to two data acaa




devices: & Coloradao Data Systems (CD5Y 534 Smart Hardware SDystem
and a Computer Froducts, Inc. FReal Time Feripherals Universal

Imput /Output Controller (RTF). These will be referred to as the
CO5 and RTF svstems throughout this report. Two RTF e were dalsvy-
chained together during EBLE The CDE contains ARINC cards which
allow the host computer to access inputs from the aircraft’s

navigation system The CDS is connected to the Gould through an

IEEE interface by fibher optics. The RTF's con-tain analog input,
gate, analog to digital converters, pulese counters and svnohro
converter cards. The RTF is connected to the Gouwld through an
analog/digital  interface board via & high speed serial Timk,

Figuwe 1 shows a schematic of the TAMMS.

The programs weitten for both ABRLE-Z4 and
af thiree programs which run concurrently, The
ARLE-ZA  are stored under the file names BZILIL,
the souwrce files Ffor EBLE are stored nnd@r t
ERLESZ, and EBRLEZ. The load images of either

programs are stored under S5TEFRD, STEFZ, and STEFI.
main program (CMATMFROGY Y which the user will ezecuts,
gram activates the interrupt driver ("SETINTRF"! the
buffer of data to be gsent from the third program

On recelving data, METHMFROG will do med

print and display the values of interest. File
shoart  program SETINTRF which uses the uuuld Ln+urm«1 ]
- & wnterrupt  at  specitied intervals. SETIMTRF
sivate  the program ACAUISIT then suspend itself until the
interrupt ocowrs at which time 1t will run the progras x
AT AL My, and s an. STEF: 18 the program ACEUISIT which
all  the data acqguisition from the RTF {(subroutine

from the CDS {(subroutine GETCDS), buffers the data
record  of 20 data sets which it then stores on c
ard sends buffers back to MAINFROG for real-time
dovble-buffering technigue i1s used where one buf
+illed while the other 1 being written to tape ieac
consistse of 20 data sets).

A
i l_'

Each souwrce file contains the necessary job control commands
=fore and after the listing such that any of the & files

BLEL can re complled, catalogued and stored under
mames STEFL (1 9= 1, 2, or 3. Fore on program modific
e discussed in chapter é. '

""l
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3. ABLE-2A4 FPROGRAMS

The ARLE-ZA programs consist of three programs  whiach

Fun
simultansously. The souwrce listings recside in the three files
BZL1, BILE and BZILT which when compiled and catalogued are called
STEF1, STEF2 and STEFZ. The operator erecutes the file STEFL ifor
tiie batch file BTE which will be discussed in chapter 5:. STEFI
automatically activates STEFZ and STEFZ activates STEFI. Flow

charts ftor the three programs are shown in figures 2 and 3.
The data sampled during ABLE-2A consisted of five groups o
data -— one from the CDS and four from the RTF. Orne of the dmt
sete +rom  the RTF was sampled at 20 Hz while the other Th
roups  from  the RTF as well as the CDS group were sampls
Hx . The interrupt inte ACBUISIT was set at I tics (17720

at which time a fast set and a slow set was sampled:

interruot #1 retrieve fast data set
retrieve slow data set group A
interrupt #Z retrieve tast data set
retrieve slaow data set group B
interrupt #3 retrieve fast data set
retrieve slow data set group C
interrupt #4 retrieve fast data T

T
+m

retrieve CDS data s

Each data set i1s preceded tiv 4 bytes of “ime intormation

pinpointing the exact time {(hours minutes, seconds and o
that data =et. The format and de cription of the comnplete data

zelt is shawn in Table 1.

Due to a timing problem in the handshake of the Gould ITEEE~-
488 interface and the CDS communication card, the  subroutine
BETCDS was set up to run independently of the On
the first pass through GETCDS control blocks ars intialize ared
the LD is interrogated for data wsing the "mo-wait® U“+lﬁﬁn
Trhiat  1s, commands are sent to the IEEE Eantrmii o
subroutine  BETCDHS does a retuwrn to the main  program

tihe

Whern the IEEE controller signals the program that thu i [

the CDS is availabkle the program interrupts to a2 routine  that
loads the latest data into & storage buffer. The routine then
§Htu U fmr anather CDS interrogation and sxits. Meanwhile, when

wants  the latest DS data it retrieves that dat
.urage buffer. The ftouwr time bytes preceding the CDE

data array point to that time when the data was las

updated. This handshaking praoblem will later bhe eli '
purchase of a new programmable communications car

1 om

Figure 4 shows the RTF system set-upn duwing the &RBLE-Z4

experiment. Frogram listings of the +files BZILLL., BILZ, and EILSZ
follow.



FROGRAM MAINFPROG

CALL X:IRCVR
set up statement 100
a5 message receiver

CaLL M:ACTIV
activate SETINTRF

- N CALL XIANYW

wait +for message ’ -

100 CALL x:GMSP§

get message |

return from message receive

CALL ¥: XMSGR J
-

decode and convert data

10 =econds
)

yes
Lqutput to printenl

LEutput to CRTF————-——

FROGRAM SETINTRF

CAaLl. M:ACTIV
activate ACOUISIT

. CALL MISSFND
suspend this program for 59 tics

+

resume ACOUISIT

CALL MIRSUM J

CAl.L M:S5FND )
suspend this program for I tics

Figure 2. Flowcharts of ABLE-ZA,:;\/ersions of MAINPROG and SETINTRP.



FROGRAM ACRUISIT

CalL X:ID
get task # of MAINFROG

N EarFo

qgraup=ﬁl

ORIGINAL PreT in

I s DS
ERTORBE S

OF POOR QUALIT

lgroup=group+f&f

Call GETRTF
get fast data set

no

!

group=4

yes

CALL GETCDS
get INS data

vV

Call. GETRTR Lo
get a slow data zet rﬂ

20 bhuffers, yes

no

i
Call. BUFFEROUT
wirite data to tepe
i

ready to print
e

no

s
~/
ChlL X aMber
send message to MAINFROE

N
i

Fis S5FND

CALL

Figure 3.

suspend ACAUISIT

Flowchart of ABLE-2A version of

ACQUISIT.




Table 1. ABRLE-2A Data Format

Location in Array Bvtes Description Sowrce

1,851,103, 157 time Gould clock
D.0D. 107,161 B-vane Synchro #1 -
Ta37 109, 14673 A-vane Synchro #2

2,59, 111,165
11,861, 11;qlc/
1ﬁ,c_q11w_109
1,03, 117,171
1/ 67,119,17%
19¢o9,1-1qlzﬁ

21,71,123,177

Fitch Svnochro #3
Feoll ’_'vll(_h"" #4
Flattorm Heading Svynchro #3
Heading Svrnochroa #é
Static Fressure Fulee Counter #1
Diff. Fressure Fulese Counter H2Z2.
Co A0 H#1

PRI RIRIRIRI PRI RI R BRI ORI sl

P, TE, 125,179 = : /T BT
25,75,127,181 2 e a6/0 B3
27.77.129,183 2 e G/D #4

RFTF Slow Data-

i
m
+
|
Gl
3
g
[
o
T

Lacation in Array # Bytes Description Daurce

29 ' 4 time Gould clock
w3 z baro-alt (+inel Syrmchiro #7
35 2 baro—alt {(coarsei Svnmohro #E
7 z temp (fast) G0

R 2 temp (normal) 5 70

41 2 dew point (high’ F ,7

473 = dew point (1ow AL HE

45 Z abs. pressure MDD HY

47 Z diff. pressure BT #H1O

49 2 suwrf. temp (FRT-S)  A/0 #11

FTF Slow Data Set — Group H

79 o 4
83 : z UV fluee g

Location in Array # Bytes

AD 1
85 = UV Flus down AAD O H#HLE

I

87 z altitude /T #14
a9 < o e AAD HIS
71 2 DFT warn signal A0 #le
5~ not used / AAD #H1T7 - H#EZ1

s I

FTF Slow Data Set — Group C  (&A/7D #22 - #3532 not used:
CD5 Slow Data Set

Location in ACCay # Brtes Description
183 4 time

189 4 latitude
1273 4 . longitude
20 4 ground speed &
i 4 : track angle E
2 4 true heading ™




Cps Data set {con’t)

Logcation in Array # Bytes
213 4
217 4

wind dir

m i

oy

iy



13 14 15 16 17 18 19 20 21

12

9 10 11

slot number

- SYNCHRO 8 (baro-alt coarse) -0
- SYNCHRO 7 (baro-alt fine) -
- SYNCHRO 6 (heading) -
- SYNCHRO 5 (platform heading) -«
- SYNCHRO 4 (roll) -~
- SYNCHRO 3 (pitch) =
- SYNCHRO 2 (a-vane) -
- SYNCHRO 1 (b=-vane) -
- PULSE COUNTER 1 R
-~ PULSE COUNTER 2 ' -0
- - LN
- -
- -
- GATE (channels 17-32) -~
- GATE (channels 1-16) ' -
- A/D _ ) -0
0
n
0]
O
o
Lo
T
o
Y]
o
3]

Figqure 4. RTP card cage set-up for ABLE-2A.
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4, EEBLE FROGRA&MS

) The EBLE programs consist of three programs which run simul -
taneously, The souwce listings reside in the three files EBLEL,
EBLEZ and ERBLEZ which when compiled and catalogued are called
STEF1, STEFZ and STEFZ. The ocperator executes the file STEF1 {or
the batch file GTE which will be discussed in chapter 5. STEF1
avntomatically activates S5TEFZ and STEFZ activates STEFZ. F1ow
charts for the three programs are shown in figures S and &H.

The data sampled during EEBLE consisted of fowr  groups  of
data —— one from the CD5 and three fraom the RTF s, Sampling of
these data sets was done at the rate of 1 Hz. The {format and
description of the complete data set is shown in Table 2.

The Ffirst RTF data set consists of flow angles input  from
the synchro-to-digital converters on RTRP subsystem O.  The second
set consiste of position data from the aircraft navigation svstem

input  through the synchro-to—digital converters in RTF subsystem
1. The third set of KTF data are readings of Five pressure
transducer rakes, each rake having 11 ports. These are input
through  twe  analog input/output cards in RTFR subsvstem O, 3
certain  amount of time is required between the cutput and  i1nput
to  and from the pressure transducers. Theretore, the program
logic iz set up to cutput to the transducers, thern retrieve one
Cohs data label, then input from the transducers. This is
repeated 11 times {(+or each of the ports:. Time is recorded  at

the beginning of the entire data set and at the end of the data
set. ‘

Figure 7 shows the RTF and CDE svstems set-up during  the
EBLE experiment. Frogram listings of the files EBLEL, EBRLEZ

armd EBLET +ollow.



FROGRAM MATNFROG
ORIGINAL ‘PAGE: IS
L CaALL X:RCVYR ; OF POOR QUALITY!

set up statement I00

as message receiver

CALL MiaCTIV ;

1

activate SETINTRF |

ChalL XiAaNYW
walt for message

Pl mreswe——— e S “
| 200 CALL X:GMSF
| get message g

CalL s X MS6ET
return from message receive

{decode and canvert data\

no_.

yes i
output to printe?}

%output to DRT%————

FROGRAM SETINTRF

CahRLL MiACTIV
activate ACOUISIT

CALL M:SSFND s
suspend this program for 600 tics |

y  CALL M:pRSUM |
7 resume ACOUISIT |

i
i
¢
H

Call. M S8PRND
suspend this praogram for &0 tics

Figure 5. Flowcharts of EBLE versions of MAINPROG and SETINTRP.

o

i



FROGRAM ACQUISIT

-

CALL X:ID 3
get task # of MAINFROG

- -

9 CALL GETRTP} CaLL GETCDE

get INS data

CALL RUFFEROUT )
write data to taps

]

no

ﬂ\

CAl.L X:8MBGER
send message to MAINFROG

Calll M 8SFND
suspend ACAUISIT

Figure 6. Flowchart of EBLE version of ACQUISIT.



Tabhle Z. EBLE Data Format

Location in fArray # Hytes Description

1 ’ 4 time Gouwld clock

5 z flow angle Svnchiro

7 2 _flow angle 2 Svynchiro

9 2 Fflow angle = Syrchro

i1 2 flow angle 4 Synchro #4 (073
13 2 flow angie 5 Synchro #& (0)
15 2 pitch Synchro #1 (1)
17 2 roll Synchra #2010
21 2 heading SBvrnchro #3 (1)
2 2 barog—-alt (fine) Svmchro #4010
23 =z baro—-alt {(coarse? Svrnchro #5010
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3.  LOG-OM FROCEDURE AND FROGRAM START-UF

Turn power on to computer and peripherals.

Load cartridge tape.

Set CAFS LOCE on kevboard.

Hit carriage return (CR).

Computer should respond with "operator error’" and the prompt
£ . Then tvpe CLE (CR).

& Again the prompt /7, tvype RST.

L s L B3 o

7. Computer will respond with a FSW and INST then prompt /7.
Type IFL=0800 (CR).

8. Computer will boot from disk and issue the prompt »>. Type
TE (CRY .

7.  Computer will initialize memory and then reqguest date and
time. Use the format @ MMADD/YYiHH:IMMISS (ORI

13, Enter CR in response to guestion about swap volume channsl.

11. Computer will then initialize the terminal set-up and the
IEEE~-488 controller. The computer will then ask  vouw  to
press attention for TSH. Type @A, '

1Z2. When asked for the ownername, type BYSTEM (TR).

1%, When asked for the key, type CR.

14, You are now in the MFX-3Z operating svstem.

At this point vou can enter the text editor {zee chapter &) by
tvping EDIT XX (CR). Or yvou can run the batch fi1le GBTE which
will run the latest load modules STEF1, STEFRZ, and STEFZ
idepending on which files have last been compiled and catalogued
of RILLI or EBLELD).

I+ vou run GTE the computer will ask yvou to mount the cartridge
tape. Check to see that the green load light on the tape unit is
on before typing in yow response R (CR). You will krow that all
is working well 1f vou are receiving print outs teo the CHT  and

printer. I+ there is a program hang—up the safest thirng to do is
to type B8R, When vou get the // prompt type HALT  {(TFH. Then
proceed  from step GO It i usually best to flick the power
cswitches of the CDS and RTF s before bringing the system back up

to clear any possible hang-ups in these devices.
A osample copy of the log-on procedure is shown on the +ollowing
PagE.



ORIGINAL ‘PATE- 5
OF POOR QUALITY

Paw CREREDIA INST P2272221 WAlT HALY
t/CLE

77881

PGSV 82220002 [NST 822202222 . HALT
/7/71PL-28002 .

2000002228 poeeen2e RUN
>>1E

MEMORY INITIALJZATION STARTED......
MEMORY INITIALJZATION COMPLETED. ..
ENTER DATE AND TIME B5/,26/86.025:30. 2%
ENTER SWAP VOLUME CHANNEL AND SUBADIRESS
IOR <CR> JF SYSTE™ VCL_L PME:
INJTIALIZATION COMELETE
TERMINAL SET-yP Zo»o2_ 7%
TEEE 488 CONTRZ_._EX [NITIALIZATICN
FULL INITIALIZAYICN
CONTROLLER NARME=_Z7EEQ -
CONTRCLLER 27282 SNITIALIZED SUCCESSFULLY
SYSTER REALY SRZSS ATTENTION FOR TSH. ..

MPXx-32 REV.SIIN 2 2 MPXSYSit TSM
(C) COPYRJGHT *381 GCULD INC.. COMPUTER SYSTEMS DIVISION, ALL RIGHTS RESERVED
ENTER YOUR OWNERNAME:SYSTEM

ENTER KEY

(11 J133 237 272 )]]
FEXRIAXIET TN IIFNSTFUTANSTFFNRTFNLIXLEAXAE AR XIS A TFATERX XX
b 4 4
¥ GOULD INC , COMPUTER SYSTEMS DIVISION
E 4 ¥
X MPXx-32 REVISION 2 RELEASE 2.2 b
¥ E
FEERE XN XN I Y F TR TR X NN N AP R F ST AT RN NI XTI TN I XX

TSM>GTE
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&.  EDITING AND MODIFYING THE FROGRAMS

A summary of the EDIT directives is shown on pages 4% and
4% dref. &) . To enter the text editor vou type EDIT XX, where XX
ies any Z2-letter workfile name (if it does not exist the editor
creates the file for vouw. Then yvou would call on  the USE
directive to select the file vou wish to edit {(eg. USE ERILi). At
this peint vou would use the other directives to modify vour
file. The format is as follows:

DIR I/J

where DIR 1ie the directive, I is the starting line number and
the ending line number. Some examplecs:

LIST 1729 listes lines 1 thru 20

DEL 1,2 deletes lines 1 and Z

COL 1D collects code startong at line 19 and
continuing until  vyou type & CR in
response to the line number prompt

ING 10 inserts one line of code at line 10

CHAE 1710 \AAAVYEREY change the character string AA& in linzs
1 thru 10 to the string RER

COF_ 376 to 10.1 copies lines Z,4,5,6 to lines 10.1  thru

10.4

The letters L (last), F {(firsty, & (all), C {currentl, o~ N
inext) can be substituted +or the line numbers:

LIST F/L list from first to last lines of file
LIST & list all of file {(zame as abave)
CHAa A \AAAVIEBEEN change all occocuwrences of AAA To BHE

Once yow have completed all modification vou would store the
tfile under some +filename:

STO MEWFILE UNN SCR
The UMN specifies that the file be stored urn—numbered and the 5CR
epecities  that 1+ NEWFILE already exists it should be soratched
and replaced by the current contents of vou workfile.

Simce the files BIZL1 and EBLEL have all control directives
necessary for compiling and cataloguing as batch files yvou need
then onlvy  type NEWFILE to obtain a load module STEFL of vowr
modified file. I+ errors have occurred during Fortran
gonpilation wou can list the file SLOFOR (LIS SLOFORD T
determine the cause. If an error occcures during cataloguing. you
can list the file SLODMF (LIST SLLODMF).




1.2 Directive Summary ' /

EDIT directives are summarized below and described in detail in the Directives section. -
Most EDIT directives can be abbreviated to three characters. Valid abbreviations are
indicated by underlining. EDIT directives are keywords and cannot be used as file
names. Back slashes, forward slashes, and commas are special characters used in EDIT
directives and cannot be used in file names.

The break key can be used to interrupt operations in progress. Use of the break key is
not recommended during SAVE and STORE operations.

Most EDIT directive parameters can be entered in any order. If directive parameter
input is order-dependent, the restriction is noted in the directive description.

Directive Function "

APPEND Appends text to end of a line or group of lines.

BATCH Copies work file or specified file into batch stream.

g—i-iA_NGE Replaces a character string with another character string.

CLEAR Clears work file.

COLLECT Adds lines of text.

COMMAND Displays the last four directives performed.

COPY Copies existing text to work file.

DELETE Deletes lines.

E__l(_IT Ends current EDIT session.

Iﬁ__S_ERT Inserts lines of text.

LIST Lists text on terminal screen.

MODIFY Allows a one-for-one replacement of characters iﬁ an existing
line. -

MOVE Moves lines of text within the work file.

NUMBER Renumbers lines in work file.

PREFACE Inserts characters at beginning of lines.

PRINT Copies work file or specified permanent file to SLO file.

PUNCH Copies work file or specified permanent file to SBQ file.

REPLACE Replaces existing lines with new lines.

Text Editor (EDIT) MPX-32




RUN

SAVE
SCRATCH
SET.DELTA
SET TABS
SET VFA
SET VFN
SHOW
STORE

USE

WORKFILE

MPX-32
Utilities

Copies work file or specified flle into batch stream (same
the BATCH directive).

Saves work file compressed in permanent file.
Deletes a permanent file.

Sets an increment for line numbering.

Modifies tab settings.

Sets automatic verification.

Inhibits automatic verification.

Shows current line increment, files, or tab settings.
Stores work file uncompressed in permanent disc file.
Copies a permanent file into a cleared work file.

Accesses a different work file.

Text Editor (EDIT)
Overview

as

1-3/1-4
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§.2.2 M:ACTIV

(ref. 5)

The M:ACTIV subroutine activates a specified task. The task assumes the owner-name of

the caller.

Calling Sequence

CALL M:ACTIV (taskname,[istatus),[*label])

taskname An INTEGER*8 variable that specifies the load module name. This argument
must be one to eight ASCII characters, left justified and blank filled.

istatus An INTEGER variable. 1If specified, the type of error that occurred during
allocation is returned. Possible istatus values are:

0

2
3
4
5
(3
7
8
9
10
50

Successful activation.

Invalid attempt to multicopy a unique task.
Specified file not in System Directory.
File is password protected.

File does not contain valid data.

No dispatch queue entry available.
Read error on System Directory.

Read error on load module.

No free MIDL space.

Insufficient memory.

No physical memory available.
Missing parameter (e.g., taskname).

*jabel A statement label to which control is retur_ned if an error exists.

Programming Consideration

If istatus and *label are omitted and an error occurs, the current task aborts with an
RSxx, where xx is one of the listed istatus codes.

8.2.20 M:RSUM (ref. 5)
The M:RSUM subroutine resumes a suspendéd task.
Calling Sequence
CALL M:RSUM (itask, *label) .
itask An INTEGER*8 variable that specifies the task name or task anber. A task

name must be one to eight ASCII characters, left justified and blank filled.
A task number must be right justified in the doubleword and zero {illed.

*]abel The statement Jabe! to which control is returned if the task is rot in the
CPU dispatch queue.

Programming Considerations

If the task is not suspended or not in CPU dispatch queue, the request is ignored.

-Both the task making the M:RSUM call and the task bemg resumed must have the same

ownername.

The suspended task must have been cataloged into the system directory.

A2




§.2.2 :

3 M:SSPND (ref. 5)
The M:SSPND subroutine suspends the calling task for either a specified number of time
units or an indefinite time, as requested (the time unit is set at SYSGEN). A one-shot
timer entry resumes a task suspended for a specified time interval. M:RSUM resumes
either a task suspended for an indefinite time interval or a task suspended for a specified

number of time units that have not yet expired. To suspend another task, use the
subroutine X:SUSP.

Calling Sequence
CALL M:SSPND (itime, *label)
itime An INTEGER variable interpreted as follows:

0 A suspension for an indefinite period of time.

+n  The positive number of units to elapse before the caller is
resumed. The actual time elapsed can vary by one time unit
because of system design.

*label The statement label to which control is returned if timed suspension is
requested and no timer entries are available.

§.2.25 M:TDAY (ref. 5)

The M:TDAY subroutine returns the time of day as computed from the real-time clock
interrupt counter. The counter is initialized by a SYSGEN parameter. The clock rolls
over at midnight. .

Calling Sequence

CALL M:TDAY (itime)

itime An INTEGER*! array that contains, upon return, the following four
elements: :

itime(1) Hours (0-23)

itime(2) Minutes (0-59)

itime(3) Seconds (0-59)

itime(4) = Number of interrupts (within current second)

¢

A-3




8.3.1 X:ANYW (ref. 5)

The X:ANYW subroutine places the calling task in a state waiting for the completion of
any no-wait request, the receipt of a message, or a break interrupt. The task is removed
from the associated ready-to-run list and placed in the any-wait list. A return is not
made until one of the wait conditions has been satisfied or until the specified time-out
value has expired.

Calling Sequence

CALL X:ANYW (itime,[istatus], [*label])
itime An INTEGER variable interpreted as followsﬁ
0 If wait for an indefinite period is requested.
-n Contains the negative number éf time units to elapse before the
wait is terminated. The actual time elapsed can vary by one

time unit because of system design.

istatus ~ An INTEGER variable. If specified, istatus is set to a completlon code upon
return from the subroutine. Possible istatus values are:

0 Normal completion.
47 Invalid time-interval request.
50 Missing parameter.
51 Invalid parameter.

*label The statement label to which contro! is returned if an error exists.

Programming Consideration

If istatus and *label are omitted and an error occurs, the current task aborts with an
RSxx, where xx is one of the listed istatus values.



8.3.22 X:GMSGP | (ref.

The X:GMSGP subroutine, when called from the message receiver routine of a task that
has received a message interrupt, transfers message parameters into the designated
receiver buffer and posts the owner name and task number of the sending task into the
Parameter Receive Block (PRB).

- Calling Sequence

CALL X:GMSGP (prbname,[istatus],[*label])

prbname An INTEGER array that specifies the PRB. Refer to the MPX-32 System
Reference Manual, Volume 1, for a description of the contents of the PRB.
_Note that the parameter receiver buffer address within the PRB must be
aligned on a word boundary.

istatus - An INTEGER variable. If specified, istatus is set to a completion code upon
return from the subroutine. Possible istatus values are:

0 Normal status.

1 Invalid PRB address.

2 Invalid receiver buffer address.

3 No active send request.

4  Receiver buffer length exceeded.

*label The statement label to which control is returned if an error exists.

Programming Consideration

1f istatus and *label! are omitted and an error occurs, the current task aborts with an
RSxx, where xx is one of the listed istatus values.

2.7.6.2 Parameter Receive Block (PRB) _ (ref

. 1)

The Parameter Receive Block (PRB) is used to control the storage of passed parameters
into” the receiver buffer of the destination task. The same format PRB is used for both
message and run requests. The address of the PRB must be presented when either the

M.GMSGP or M.GRUNP services are invoked by the receiving task.

WCRD
0 78 15 16 23 24 31
0 Status Parameter receiver buffer address
(PRB.ST) (PRB.RBA) '
Receiver buffer Number of bytes
1 length (Bytes) (PRB.RBL) actually received
(PRB.ARQ)
2 Ownername of sending task (Word 1) (PRB.OWN)
3 Ownername of sending task (Word 2) (PRB.OWN)
4 Task number of sendin‘gv task (PRB.TSKN)

Figure 2-5. Parameter Receive Block (PRB)
‘ A-5 ’




WORD 0

Bits 0-7

Bits 8-31

WORD 1

Bits 0-15

Bits 16-31

WORDS 2,3

Bits 0-63

WORD 4

Bits 0-31

Status-value encoded status byte

Code Definition

0 Normal status

1 Invalid PRB address (PRB.ERD1)

2 Invalid receiver buffer address or size detected

during parameter validation (PRB.RBAE)
3 No active send request (PRB.NSRE)
4 Receiver buffer length exceeded (PRB.RBLE)

Parameter Receiver Buffer Address - This field contains the word
address of the buffer, into which the sent parameters are stored.

Receiver Buffer Length - Contsins the length of the receiver
buffer (0-768 bytes).

Number of Bytes Actually Received - This value is set by the
operatmg system and is clamped to a maximum equal to the

‘receiver buffer length.

Ownername of Sending Task - Set-by the operating system to
contain the ownername of the task which issued the parameter
send request.

Task Number of Sending Task - Set by the operating system to
contain the task activation sequence number of the task which
issued the parameter send request.

A-6




§.3.28 X:ID (ref. 5)

The X:ID subroutine obtains information about an active task mcludmg the callmg task,
when one of the following parameters is known:

. Task number

. Task load module name

. Owner name

. Pseudonym name of the task

The caller must supply at least one of these parameters; remaining parameters are
returned by the subroutine. Repeated calls may be made to the subroutine to find all
copies of a multicopied task.

Calling Sequence -

CALL X:ID (index, taskno, taskname, ownername, pseqdo,[istatus],[*label])

index An INTEGER variable that must be zero for the initial search. This
argument is used by the system subroutine to control the points at which -
previous searches are discontinued and a search of the dispatch queue is
begun. Index must not be a constant because the X:ID subroutine updates
the contents of this parameter for retrieval of further entries when
repeated calls are made. When all matching tasks are identified, index is
returned with value zero. :

taskno An INTEGER variable that specifies the task number. It must be set to zero
if the task number is unknown.

- taskname An INTEGER*8 variable or character variable that specifies the task
name. This argument must be one to eight ASCII characters, left justified
and blank filled.

ownername An INTEGER*8 variable or character variable that specifies the task's
owner name. This argument must be one to eight ASCIl characters, left

justified and blank filled. If the task owner name is unknown, ownername
must contain either a zero or all blanks.

pseudo An INTEGER*8 variable or character variable that specifies pseudonym.
This argument must be one to eight ASCII characters, left justified and
blank filled. 1f the pseudonym is unknown, pseudo must contain either a
zero or all blanks.

istatus An INTEGER variable. If specified, this argument is set to a completion
code upon return from the subroutine. Possible istatus values are:

0 Normal completion.
50 Missing parameter.
51 Task not found.

52 All tasks found.

*label The statement label to which contro!l is returned if an error exists.

. Programming Consideration

If istatus and *label are omitted and an error occurs, the current task aborts with an
RSxx, where xx is one of the listed istatus values.

A-7




8.3.26 X:RCVR (ref. 5)

The X:RCVR subroutine establishes the address of a routine that is to be entered to
receive messages sent by other tasks.

Calling Sequence

CALL X:RCVR (*label | [istatus][+label,})
*label; The statement label of the-beginning of the task's message receiver routine.

istatus An INTEGER variable. If specified, this argument is set to a completion code
: upon return from the subroutine. Possible istatus values are:

0 Normal completion.
50 Missing parameter.
51 Parameter out of range (invalid receiver address).
’labelz The statement label to which control is returned if an error exists.

Programming Consideration

If istatus and *label, are omitted and an error occurs, the current task aborts with an
RSxx, where xx is one of the listed istatus values.

X:RSML




X:SMSGR

(ref. 5)

4.3.29 X:SMSGR

The X:SMSGR subroutine sends up to 768 bytes to a specified destination task. This
subroutine may also accept up to 768 bytes as return parameters.

Calling Sequence
CALL X:SMSGR (ipsb,[istatus},[*label])

ipsb An INTEGER array that specifies the Parameter Send Block (PSB). Note
that the send buffer address and the return parameter buffer address within
the Parameter Receive Block (PRB) must be aligned on a word boundary.

istatus An INTEGER variable. If specified, this argument is set to a completion
code upon return from the subroutine. Possible istatus values are:

0  Normal initial status.
1 Task not found in Dispatch Queue Entry (DQE).
10 Invalid priority. '
11 Invalid send buffer address.
12 Invalid return buffer address.
13 Invalid no-wait mode end-action routine address.
14 Memory pool unavailable.
15 Destination task queue depth exceeded.
16 Invalid PSB address.

*label The statement label to which control is returned if an error exists.

Programming Consideration

If istatus and *)abel are omitted and an error occurs, the current task aborts with an
RSxx, where xx is one of the listed istatus values.

2.7.6.1 Parameter Send Block (PSB) (ref. 1)

The Parameter Send Block (PSB) is used to describe a send request ‘issued from one task
to another. The same PSB format is used for both message and run requests.4 The
address of the PSB (doubleword bounded) must be presented as an argument when either
the M.SMSGR or M.SRUNR services are invoked.

When a load module name is supplied in Words 0 and 1 of the PSB, the operating system

defaults to s search in the system directory only. For activations in other than the
system directory, a pathname or RID vector must be supplied.
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Please note a task number, not a load module name; must be used-if sending a message

request or if sending a run request to a multicopied task which is waiting for a run
request. ' : .

WCRD .
0 78 | 1516 . 12324 31
0 - Load module name (or task number. if message i
) or run request to multicopied.task) -
1 Load module name or pathname vector or RID
vector if activation (or zero if message
or run request to multicopied task)
Priority | Number of bytes
2 (PSB.PRI) Reserved _ to be sent (PSB.SQUA)
3 Réseyved 'Send buffer address (PSB.SBA)
Return paraneter'buffer . Number of bytes
4 length (bytes) (PSB.RPBL) actually returned
(PSB.ACRP)
5 Reserved Return paréweter buffer address
(PSB.RBA)
6 Reserved No-wait request end action éddress
‘ (PSB.EAA)
7 Completion Processing User
status start status Status Options
(PSB.CST) (PSB.IST) (PSB.UST) (PSB.OPT)
Figure 2-4. Parameter Send Block (PSB)
WORD 0
Bits 0-31 For Send Message: Task Number of the task to receive

the message.

For Run Request: Zero if using pathname vector or rid
vector in word 1, else task number (word 1 must be
zero), else characters 1-4 of the name of the load
module to receive the run request.
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WORD 1
Bits 0-31

WORD 2

Bits 0-7

Bits 8-15
Bits 16-31

WORD 3
Bits 0-7
Bits 8-31

WORD 4
‘Bits 0-15

Bits 16-31

WORD 5
Bits 0-7
Bits 8-31

For Send Message: Zero.

For Run Request: Zero if using task number in word 0,
else pathname vector or rid vector (word 0 must be
zero), else characters 5-8 of the load module to receive
the run request.

Priority - This field contains the send request priority
(1-64). When sending messages, this field indicates the
priority of the message in the queue. When sending run
requests, this field indicates the execution priority of
the task to be activated. If the value of this field is
zero, the priority defaults to the execution priority of
the sending task. This field is examined for all sending
tasks. The requested message or run request priority
must be within the field's range. For unprivileged tasks,
the requested priority must be lower or equal to the
sending task's priority. If the requested priority is not
within the field's range, an error occurs.

Reserved.

Number of Bytes to be Sent - This field specifies the
number of bytes to be passed (0-768) with the message
or run request.

Ressrved.

Send Buffer Address - This field contains the word
address of the buffer containing the parameters to be
sent. ‘

Return Parameter Buffer Length - Contsins the
maximum number of bytes (0-768) that may be accepted
as returned parameters.

Number of Bytes Actually Returned - This field is set by
the send message or run request service upon
completion of the request.

Reserved.
Return Parameter Buffer Address - Contains the word

address of the buffer into which any returned
parameters will be stored.
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WORD 6
Bits 0-7
Bits 8-31

"WORD 7

Bits 0-7

Reserved.

No-Wait Request End Action Address - Contains the

. address of a user routine to be executed st an interrupt

level upon completion of the request.

Completion Status - This bit encoded field contains
completion status information posted by the operating
system as follows:

Bit
0
1

6-7

Meaning When Set

Operation in progress (busy).

Destination task was aborted before

‘completion of processing for this request.

Destination task was deleted before
completion of processing for this request.

Return parameters truncated (attempted
return exceeds return parameter buffer
length). - : .

Send parameters truncated (attempted send
exceeds destination task receiver buffer
length).

User end action routine not executed because
of task abort outstanding for this task (may
be examined in ebort receiver to determine
incomplete operation).

Reserved.
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Bits 8-15

Bits 16-23

Processing Start (Initial) Status - This value encoded field contains
initial status information posted by the operating system: as
follows:

Qﬂi_é Definition

0 Normal initial status.

1 Message request task number invalid.

2 Run request load module name not founc; in directory.

3 Reserved.

4 File associated with .runA reqdest load module name does

not have a valid load module format.

5 Dispatch Queue Entry (DQE) space is unavailable for

activation of the load module specified by a run request.

6 An 1/O error was encountered while reading the
directory to obtain the file definition of the load module
specified in a run request.

7 An 1/0 error was encountered while reading the file
- containing the load module specified in a run request.

8 Memory unavailable.

9 Invalid task number for run request to multicopied load
module in RUNW state.

10 Invalid priority specification. Note: An unprivileged
task may not specify a priority which is higher than its
own execution priority.

11 Invalid send buffer address or size.

12 Invalid retux;n buffer address or size.

13 " Invalid no-wait mode end action routine address.
14 Memory pool unavailable.

15 Destination task receiver queue is full.

User Status - As defined by sending and receiving tasks.

A-13




Bits 24-31 Options - This field contains user
Opt | request control specification.
i8 bit encoded as follows: P ication. It

Bit Mesning When Set
24 Request is to be issued in no-wait mode. |
25 Do not post completion status or accept return

parameters. This bit is examined only if bit 24 is

‘ ers. [} set.
When t:hls bit is set, the request is said to have been
issued in the "no call-back mode". : :

8.3.36 X:XMEA (ref. 5)

The X:XMEA subroutine exits an end action routine associated with a no-wait message

send request.

Calling Sequence

CALL X:XMEA
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§.3.37 X:XMSGR (ref. 5)

The X:XMSGR subroutine exits the message receiver routine of the calling task. This
subroutine must be called after the task has received a message from another task.

Calling Sequence

CALL X:XMSGR (rxbname,[istatus],[*1abel])
rxbname  An INTEGER array that specifies the Receiver Exit Block (RXB).

istatus An INTEGER variable. If specified, this argument is set to a completion code
upon return from the subroutine. Possible istatus values are:

0 Normal completion.
50 Missing parameter. — -
51 Parameter out of range.
*]label The statement label to which control is returned if an error exists.

Programming Consideration

If istatus and *label are omitted and an error occurs, the current task aborts with an
RSxx, where xx is one of the listed istatus values.’

27.63 Receiver Exit Block (RXB) (ref. 1)

The Receiver Exit Block (RXB) is used to control the return of parameters and status
from the destination (receiving) task to the task that issued the send request. It is also
used to specify receiver exit-type options. The same format RXB is used for both
messages and run requests. The address of the RXB must be presented as an argument
when either the M.XMSGR or M.XRUNR services are called.
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WORD

0 7 8 15 16 23 24 31
Return Return parameter buffer address :
0 status (RXB.RBA) :
(RXB.ST)
.Options Number of bytes
1 (RXB.OPT) Reserved to be returned
(RXB.RQ)

WORD 0

Bits 0-7

Bits 8-31

WORD 1

Bits 0-7

Bits 8-15

Bits 16-51

Figure 2-6. Receiver Exit Block (RXB)

Return Status - Contains status as defined by the receiver task.
Used to set the user status byte in the Parameter Send Block (PSB)
of the task which issued the send request.

Return Parameter Buffer Address - Contains the word address of
the buffer containing the parameters which are to be returned to
the task which issued the send request.

Options - This field contains receiver exit control options. It is
encoded as follows:

Value Exit Type Meaning
o M.XRUNR Wait for next run request.
M.XMSGR Return to point of task
interrupt.
1 M.XRUNR Exit task, process any

additional run requests. If
none exist, perform a
standard exit.

M.XMSGR N/A

Reserved.

Number of Bytes to be Re(urned - This field contains the number
of bytes (0-768) of information to be returned to the sending task.
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8.3.38 X:XNWIO ' (ref. 5)

The X:XNWIO subroutine must be called to exit a no-wait 1/O end action routine'(both
normal and error end action routines). The subroutine returns control to the point of

interruption.

Calling Sequence

CALL X:XNWIO

6.2.5.1 IBITS (ref. 5)

The IBITS function extracts a specified bit subfield from a specified argument. The
result field is right justified and the remaining bits in the returned value are set to zero.

Calling Sequence

iresult = IBITS (ivalue, isrcpos, len)
ivalue, isrcpos, len Integer expressions

A bit field is extracted from the value of ivalue, starting from bit position isrcpos and
extending left for len bits. The value of (isrcpos+len) must be less than or equal to 32.
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ANALOG-TO-DIGITAL INTERFACE CALLS
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2.2.45.9 ADIUSR . (r'e.f )

ADIUSR is a subroutine used to support the feature of the ADI accepting a user buffer in
which to build the physical IOCBs. ADIUSR is only a calling mechanism, as the user will
be responsible for constructing the proper IOCH and IOCBs and defining the user buffer.
This service will be available only to resident tasks. -

Calling Sequence:
CALL ADIUSR(ioch,userbuff,sizebuff,busy(,eobeaddr))

(or)
BL ADIUSR
DATAW 5Wor4w
ACW IOCH
ACW USERBUFF
ACW - SZEBUFF
ACW BUSY
ACW EOBEADDR (Optional)
INTEGER*n
ioch n=4 specifies the address of the IOCH.
userbuff n=4 specifies address of user buffer in which to build the
physical IOCBs.
sizebuff n=4 specifies the size of the user buffer in which to build the
: physical IOCBs {must be six times the number of IOCBs
plus 10 (words)).
busy . n=4 specifies error retum address.
eobeaddr n=4 speéifies the no-wait I/O EOB end action address

(Optional).
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" 1.9.3 Digital Output (DO) Subsystem
; : (ref. 7)
Digital Output transfers can be used with the Digital or Universal Input/Output
subsystems which contain various types of output option channels.

Output can be performed in the Random, Repeat, or Sequential mode. The Repeat
capability is specified by setting bit 7 of the Channel Address Halfword (CAHW) and
resetting bit 1 of the IOCB Opcode.

To provide better performance on Digital Outputs using the Sequential mode, the ADI
automatically increments the subsystem address after the last channel in a subsystem has
been processed. This allows several subsystems to be addressed in sequential mode with
a single IOCB, eliminating the need for multiple IOCBs with Command Chaining.

CHANNEL
ADDRESS
HALFWORD
016 117 218 319 | 420 521 622 723|828 925 1026 1127|1228 1329 1430 1531 |
) 4 T T LS o L T L] T L LY L} v T a I g
22 | 2 | 22| «x x x | o] x x x X x | 21212 ]2P°
_ N s [l 4 2 I 'l __ 1 1 1 1 - 1 L {1
Nt~ .~ N J\W\—’
SUBSYSTEM OPTION CARD OPTION CARD CHANNEL
ADDRESS DEPENDENT DEPENDENT ADDRESS
1 = BYPASS . 1 = REPEAT
READY CHANNEL
TEST ACCESS
NOTE: FOR MOST OPTION CARDS:
[ B1T54.20 [8IT5 521
0 0 NO CHANGE
0 1 DISABLE EAL
1 ) ENABLE EAI
1 1 INVALID
820684

The Output mode provides the capability to bypass the ready test. When bit 3 of the -
_Channel Address Halfword (CAHW) is set, the specified function is performed
immediately, whether or not the channel is ready. This feature should be used when
processing analog inputs in a Universal subsystem. To process analog inputs, both an
output sequence and an input sequence are required. The output sequence is needed to
start the digitizing of the data, while the input sequence is needed to input the digitized
data. The Bypass Ready Capability should be specified on the output sequence to allow
all digitizing to be started in parallel. Without the ability to bypass the ready status, the
digitizing of the second channel of multichannel input would not be started unn.l the
digitizing of the first channel was complete.




The Command Transfer operation which is specified in the IOCB Opcode is also provided
by the ADI controller. When this mode is specified, the ADI transfers only the Channel
Address Halfwords (CAHW) to the subsystem and channel selected by the CAHW. The
CAHW contains the channel dependent control bits which allow the software to command
a block of channels (e.g. enable or disable interrupts) without performing an actual data
transfer. These channels may be either input or output.

These channel dependent control bits are also passed to the subsystems on data transfer
(Digital Inputs or Digital Outputs). The Command Transfer function should be specified
only for Digital Outputs in Random or Sequential transfer modes. The Repeat mode is
not available when using command transfers.

1.9.4 Digital Input (DI) Subsystem  (ref. 7)

Digital Input transfers are used with the Digital or Universal Input/Output subsystems,
which contain various types of input option channejs. Digital input uses most of the same
addressing modes  as Digital Output, however the Bypass Ready capability is not
provided. A Digital Input transfer will not complete until the channel provides ready
status to the ADI. When an operation specifies an input sequence of two channels, the
second channel will not be addressed until the first channel has completed the data
transfer. This mode of operation will cause the ADI to stop processing a sequence of
channels in the event a nonexistent channel is addréssed. If required, a software

watchdog timer routine can be provided to issue a terminate to recover from such a
situation.

CHANNEL ADDRESS HALFWQRD
I 016 117 218 319 | 420 5.21  6-22 7-23| 824 925 10-26 11-27'12-28 13-29 14.30 15-% '

v L] T T e T T T LS LS 1 v LY L) L] LN
22 P e | x [ x o | x x| x x| x |2 ]22]2|2°
Nl _1 _ - 1 ¢ 4 - - A 1 'y 1 1 ) 1 1
SUBSYSTEM OPTION CARD OPTION CARD CHANNEL
ADDRESS DEPENDENT DEPENDENT ADDRESS
1= REPEAT
NOTE: FOR MOST OPTION CARDS CHANNEL
ACCESS
Ei7s 4-20 [BITS 5.21
0 0 NO CHANGE
0 1 DISABLE EAI
1 Q ENABLE EAI
1 1 INVALID
820683
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(ref. 7)

1OCH 1/0 CONTROL HEADER (SOF TWARE RELATED)
NOTE: REGISTER 1 MUST POINT TOTHIS LIST.
WORD
o MODE DEV ADDR . SOFTWARE STATUS INFORMATION
1 ZERO HARDWARE 1/0 COMMAND ADDRESS  (LOGICAL) —
2 EXECUTABLE INSTRUCTION OR A NOP
0 78 15 18 3t
10CB 170 CONTROL BLOCK (HARDWARE RELATED)
‘J
WORD
o OP-CODE DATA HALFWORD TRANSFER QUANTITY
24.BIT CHANNEL ADDRESS HALFWORD
ER
! ZERO TABLE POINTER ' {LoGICAL)
2 ZERO 24 81T DATA HALFWORD TABLE
POINTER (LOGICAL)
3 ’ STATUS POSTED BY IOM
0 7 8 5 16 X
v v
WORD DATA DATA WORD CAHW CAHW
o IAI IB| o IAI Ial
1 DATA DATA 1 CAHW CAHW
'c‘ 'Dl lcl IDI N
2 DATA DATA 2 CAHW CAHW
.E. s 'E' '’
820685-1

Figure 2-1. 1/O Format Description
(Sheet 1 of 3)
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(ref_ 7 )
ORIGINAL PRAGE- 3‘:’ YOCH
POOR Q SOFTWARE RELATED
WORD 0 Of
BITS 07 MODE SPECIFICATION. THESE EIGHT BITS ENABLE THE USER TO SPECIFY THE FOLLOWING CONTROL INFORMATION.
BT MEANING
) SETTING BIT ZERD CAUSES THE 1/0 TO BE ISSUED IN THE NON-WAIT MODE. IF THIS BIT IS NOT SET, THE USER'S
PROGRAM WILL BE SUSPENDED.
1 SETTING THIS BIT WILL CAUSE THE HANDLER TO INHIBIT THE SOFTWARE TIME OUT FEATURE OF MPX.X2.
2 SETTING THIS BIT WILL PROMIBIT THE 1/O OPERATION OF THE OTHER DEVICE BUS WHILE THIS 1/0 COMMAND
1S BEING SERVICED BY THE HANDLER,
3 SETTING THIS BIT SPECIFIES THE USER 1S TO BE ASYNCHRONOUSLY NOTIFIED UPON THE COMPLETION OF
PROCESSING OF AN END-OF-BLOCK (EOBI INTERRUPT. (TO USE THIS FEATURE, THE 1/0 REQUEST MUST BE
ISSUED IN THE NO-WAIT MODE AND AN EOB END ACTION RECEIVER ADDRESS (REGISTER 6) MUST BE SUPPLIED.)
P SETTING THIS BIT INDICATES THE PHYSICAL IOCB(S) ARE TO BE CONSTRUCTED WITHIN THE USER'S DEFINED
BUFFER AND NOT IN MEMORY POOL. (TO USE THIS FEATURE, THE USER MUST SUPPLY THE ADDRESS OF THE
BUFFER IN REGISTER 4 AND THE $IZE OF THE BUFFER IN REGISTER 5 WHEN INITIATING THE 1/0 REQUEST.)
5 SETTING THIS BIT WitL CONVERT A TiC 1/0 OPERATION INTO AN EOL TO TERMINATE THE 1/0 OPERATION.
THIS BIT HAS TO BE SET BY THE USER DURING THE TIC /O GPERATION.
6.7 MUST BE ZERO.
BITS 815 THESE BITS CONTAIN THE DEVICE ADDAESS OF THE IOM THAT THE USER WISHES TO ADDRESS.
BITS 16-31 SOFTWARE STATUS INFORMATION. THESE 16 BITS CONTAIN THE SOFTWARE CONTROL AND STATUS
" INFORMATION AS DESCRIBED BELOW.
-1 g MEANING
18 }/O IN PROGRESS, THIS BIT IS SET BY THE SVC PROCESSOR WHEN THE 1/0 IS INITIATED AND IS RESET BY THE
HANDLER WHEN END OF LIST IS RECOGNIZED.
” ERROR CONDITION PRESENT. THIS BIT IS SET BY THE HANDLER WHENEVER A HARDWARE ERROR HAS
BEEN DETECTEO.
18 LOST INTERRUPT, THIS BIT 1S SET WHENEVER THE LOST INTERRUPT TIMER EXPIRES.
19 . MUST BE ZERO. (THE AD! HANDLER USES BIT 19 TO INDICATE 1/0 COMPLETION HAS BEEN REPORTED
TO THE EXEC.)
20 MUST 8E 2ERO. THE AD! SVC PROCESSOR USES BIT 20 TO INDICATE THE 10CBI(S) MAVE BEEN BUILT WITHIN THE
USER'S BUFFER AND ALL ADDRESSES HAVE BEEN CONVERTED TO PHYSICAL FOR PROCESSING BY THE ADI.
2131 MUST BE ZERO.
L WORD 1
BITS 07 MUST BE ZERO,
BITS 8.31 HARDWARE 1/0 COMMAND ADDRESS POINTER, THIS 24-81T ADDRESS IS PLACED IN THE Ti DEDICATED LOCATION
TO ENABLE THE IOM TO PROCESS THE USER'S 10CBS.
NOTE: ANY UNUSED ADDRESS BITS MUST BE ZERO (BITS 812 IF 24-B1T ADDRESSING IS NOT PEAMITTED).
WORD 2
8ITS 031 WORD 2 OF THE IOCH ALLOWS THE PRIVILEGED USER TO HAVE AN INSTRUCTION EXECUTED AT THE SI LEVEL
OF THE HANDLER, SUCH AS ON Rt INSTRUCTION. IF THE USER DOES NOT WANT TO USE THIS FEATURE,
HE MUST PLACE A NOP-NOP IN THIS WORD. WORD 2 OF THE 10CH WILL BE EXECUTED WHENEVER AN EOB OR EOL
INTERRUPT OCCURS. THIS FEATURE 1S ONLY PROVIDED FOR THE PRIVILEGED USER. WORD 2 OF THE I0CH IS NOT
EXECUTED IF THE USER IS UNPRIVILEGED.
830541

Figure 2-1. 1/O Format Description
. (Sheet 2013)




- (ref. 7)
10cB
HARDWARE RELATED
WORD 0
BITS0-15 OP-CODE - THESE 16 BITS PROVIOE THE USER WITH A MEANS OF CONTROLLING THE VARIOUS
REAL-TIME PERIPHERALS WHICH MIGHT BE CONFIGURED.
BIT MEANING
o SET = INPUT; RESET » OUTPUT DATA TRANSFERS
1 SET = SEQUENTIAL; RESET ~ RANDOM CHANNEL ACCESS
2 SET = DIGITAL: RESET = ANALOG SUBSYSTEM
3 . SET = CONTINUE: RESET = TERMINATE ON ERROR
4 SET = INTERRUPT ON ENC OF BLOCK (10CBI
5 SET » TRANSFER IN CHANNEL
6 SET = COMMAND CHAIN
7 . SET = COMMAND DATA TRANSFER (DO ONLY)
| | 8 AND 8 -0
10 SET = AUTO GAIN RANGE ENABLE (WRAI ONLY)
n | SET-OTD SCAN (WRAI ONLY)
12 SET = OTD - NEGATIVE (WRAI ONLY)
13-115 CONTAIN SUBSYSTE;A ADDRESS (ANALOG ONLY)
BITS 1631 TRANSFER QUANTITY. NOTE: THE USER IS TO PROVIDE THE
HALFWORD TRANSFER QUANTITY.
WORD 1 .
8iTS 07 MUST 8E ZERO
siTsem CONTAIN THE 24-8!T CHANNEL ADDRESS HALFWORD TABLE POINTER OR,
FOR A TIC, THE ADDRESS OF THE NEXT (0C8 (HARDWAREJ.
WORD 2
BITO THIS BIT IS SET BY THE AD! SVC PROCESSOR WHEN AN UNPRIVILEGED
USER PERFORMS 1/0, THIS TELLS THE SYSTEM THAT THIS BUFFER ADDRESS
HAS BEEN VALIDATED AND, THEREFORE, REDUCES SYSTEM OVERHEAD.
BITS 17 MUST BE ZERO
8ITS8.31 24.81T INPUT/OUTPUT DATA BUFFER POINTER.
WORD 3
BITS 03 ARE INITIALLY SET TO ZERO BY THE USER AND WILL CONTAIN ERROR STATUS
ONLY WHEN IT OCCURS. SEE FIGURE 2.2.
820685.3

Figure 2-1. /O Format Description
. (Sheet 3 of 3) '
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.

(ref. 7)

IOCB status is posted in Word 3 of the last IOCB processed within an IOCL. Status is
(  posted upon normal or abnormal completion.

0t 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
v—\/\_/

RESIDUAL TRANSFER COUNT

1/0 COMPLETE BIT - POSTED BY SOFTWARE
DEV INOP (SUBSYSTEM NOT SELECTED)
BUS INOP (SERIAL LINK FAILURE}
NON PRESENT MEMORY
{ MEMORY PARITY ERAROR
b CHANNEL ADDRESS HALFWORD TABLE
DATA HALFWORD TABLE
NOT USED
NOT USED

81TS 23 HELP LOCATE A PARITY ERROR OR NON-PRESENT MEMORY ERROR;
WILL ONLY BE SET IF EITHER BIT 4 OR BIT S IS ALSO SET.

BIT2 INDICATES THAT THE ERROR WAS INCURRED 8Y THE CONTROLLER
WHILE TRYING TO ACCESS THE DATA HALFWORD TABLE.
BIT3 INDICATES THAT THE ERROR WAS INCURRED BY THE CONTROLLER
WHILE TRYING TO FETCH THE CHANNEL ADDRESS HALFWORD FROM
MEMORY. '

820686

Figure 2-2. JOCB Status (Word 3 of the IOCB)’
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(ref. 12)

BITNUMBER 0 1 2 3]

mMSB . LSB
BITNUMBER 0 1 2 3 4 5 8 7 8 9 10 1 12 13 14 15
COMMAND RN ) INT | INT ! T
FORMAT NOT USED onlorr] o1 1 NOT USED 22 2] 2] 2°
A A 'y e _—t A
\ / N -/
e
BITS 6 & 7 MUST BE SLOT ADDRESS OF A/D
081 RESPECTIVELY CONVERTER CARD IN
TO SET CONTROL- CONTROLLER®
LER TO RANDOM
MODE
*NOTE: THESE BITS 6 THROUGH 15
ARE NOT USED IN THE
PROCOM Il MICROCOM-
PUTER
(] 1 DISABLE INTERRUPT
1 0  ENABLE INTERRUPT
. 0 0  NOCHANGE
1 1 INVALID
MSB LS8

4 s 6 +:.8 9 1

DATA OUTPUT
WORD FORMAY oto | s/o | o€ 2) 21 2! 20 22 2l 20
- Ve -\ 4 A/D CARD
NOT NOT SLOT ADDRESS # CHANNEL # PGA -
USED USED 10 10 15) 0707 GAIN
CONTAINING ] o] =1
SELECTED 0 1 =2
CHANNEL 1 o] =4
1 1 =8
]
X DIFFERENTIAL INPUT GATE CARDS
1 0  SINGLE-ENDED INPUT. EVEN CHANNEL NO. PGA
1 1 SINGLE-ENDED INPUT. ODR CHANNEL NO. GAIN
o 0 =t
o 1 =16
1 0 =128
1 1 = INVALID
1 ENABLE OPEN TRANSDUCER DETECTION

0 DISABLE OPEN TRANSDUCER DETECTION (USED ON RELAY AND HIGH-SPEED WIDE-RANGE
GATE CARDS ONLY)

Lse
1 2 3 4 H) 6 7 8 9 10 " 12 13 . 15

2!0 20 2! 21 20 2.‘ 2‘ 2) 21 2! 20

- msB

SITNO. O
DATA
INPUT WORD
FORMAT

0

0

0

1

0

1

) /
TN
DATA BITS
0 0 0 2'' FOR 12-81T UNIPOLAR A/D
0 2" 21 2'' FOR 14-BIT UNIPOLAR A/D
0 0 0 0 FOR 12T BIPOLAR A/D. POSITIVE EXTENDED SIGNAL
1 1 1 1 FOR 12-BIT BIPOLAR A/D. NEGATIVE EXTENDED SIGNAL
0 (] 2'7 2" FOR 14-BIT BIPOLAR A/D. POSITIVE EXTENDED SIGNAL
1 1 2% 2'"' FOR 14-8IT BIPOLAR A/D. NEGATIVE EXTENDED SIGNAL

PAQ70-5282(A)

Figure 2-1. RTP Command and Data Word Formats

RTP7436 Universal Analog Input Gate card (ref.l2)
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Tabie 2-7. PROCOM Il Analog Input Addresses. Solid-State. Relay and High-Speed Wide-Range
Gates (8-Channel! Ditlerentiat inputs)
CHANNEL ADDRESSES
CARD CARD CH.# | CH.# | CH # | CH# | CH.# | CH # | CH.# | CH.#
SLOT DEVICE # 00 01 02 03 04 05 06 07
1 64 ('40') 0 1 2 3 4 5 6 7
2 68 ('44") 8 9 10 M 12 13 14 15
3 72 (48" 16 17 18 19 20 21 22 23
4 76 ('4C) 24 25 26 27 28 29 30 N
5 80 ('50") 32 33 34 35 36 37. 38 29
6 84 ('54") 40 41 42 43 44 45 46 47
7 88 ('58") 48 49 S0 514 52 53 54 55
8 72 ('5C) 56 -57 - 58 59 60 61 62 63

NOTE: The A D card occupies one card slot. Those addresses wil! not be available for input channels.
'YY' = hexadecimal '

Table 2-8. Universal Analog Input Card Set Programmable Gain 8it Selection
For Varicus Full Scale Inpul Ranges of the Relay and High-Speed.
Wide-Range Gates

DATA OUTPUT WORD PROGRAMN ABLE GAINS
TOTAL FULLSCALE INPUT | FULLSCALE INPUT

BIT|BIT|BIT|8BIT GATE AD | CARD SET OF RELAY OF SOLID-STATE
12 113114 | 15 CARD CARD GAIN GATE CARD GATE CARD
olo]o|o 1 1 1 10.24V 1024V
ojofo ] 1 2 2 512V 512V
olo| 1 }o 1 4 4 2.56V 256V

0 0 1 1 1 6 8 128V 1.28V

0 1 0 0 16 1 16 640 mv N’/A

0| 1 0 |1 16 2 32 320mv N/A

0 1 1 0 16 4 64 160 mv N/A

0 1 1 . 16 8 128 80 mV(Don'tuse! N/A

1 0 0 C 128 3 128 80 mV {Preferred) N:A

1 0]o 126 2 236 40 mv NA

1 0 1 Q 128 2 a2 20 mv N'A

1 0 1 k 178 & AR 10 mv N A

RTP7436 Universal Analog Input -gate card (ref 12).
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e “‘o 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
o R T T — T T T T T T Y
NOT USED ON OFF 0 1 NOT USED 2! 2? 2! o
y 1 1 1 1 1 h ] 1 I N
{ UNIVERSAL . CARD SLOT NUMBER
INTERRUPTS® CONTROLLER
0 1= DISABLE - 10
1 0= ENABLE RANDOM
0 0= NO CHANGE ACCESS
1 1= INVALID MODE

*INVALID FOR AIO CARD

PAQ70-5376
: Figure 3-4. RTP Command (Input Data Transfers). Word Format
RTP7438/50 8-Cannel Analog Input/Output (ref. 15)

S8 LS8
g:-: o 2 3 4 5 6 7 8 g 10 1 12 13 14 15
i A T T T T T T T T
eloflc |8 | ajae = 22 220 200 20 20 20 22 20 ¢
4 1 A 1 X L 1 i - 1

! [ 0 0
) 1 1 ' 1 1N\ ,
t 1 I [} ] 1 -
| | | 1 | \
1 ! ! ] | | DATA
) ! : ' 1 '
! [ ! i i

12-81T 0 n

UNIPOLAR 0j o o] 2
14-8I1T 0 0 an P an
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] | ! 1
| ! | ! |
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14-8IT 0 0 0 "
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PAO70-5377

Figure 3-5. RTP Input (Input Data Transfers); Word Format

RTP7438/50 8-Channel Analog Input/Output - (ref.l5)
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MSB : Ls8
Fgf o + 2 3 4 5 6 7 & 9 W 1M 12 13 14 15
L} La ] L R 1 LY R T L
N/U MODE NU| 2} 22 2! 20 22 2! 20 N/U A-D GAIN
- | 1 i L 1 1 1 L 1
: CARD (SLOT) ' T
LOOP-BACK TEST MODE ADDRESS (HEX) CHANNEL NUMBER A-D CARD PGA GAIN
0 0= INVALID 0000=0 (0) 000=0 0 0=1(1024V.FS)
0 1=INVALID 000 1= 1 (1) 00 1=1 0 1=2( 5.12V,FS)
1 0=LOOP-BACK 001 0= 2 (2) 010=2 1 0=4( 2.56V.FS)
1 1=USER INPUTS 001 1=3 (3) 01 1=3 1 1=8{ 1.28V,F.S)
0100= 4 (4) 1 00=4
0101=5 (5) 101=5
0110=26 (6) 110=86
0111=17 (7 11 1=7
1000=28 (8)
1t001=9 (9)
101 0=10 (A}
101 1=11 (B)
, 1100=12 €)
110 1=13 (D)
1110=14 (E)
111 1=15 (F)
et
PA070-5378

Figure 3-6. RTP . Output {Input Data Transters). Word Format '
RTP7438/50 8-Channel Analog Input/Output (ref. 15)
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MSB LS8
:}f o t 2 3 4 5 6 7 8 9 10 1 12 13 14 15
1§ L 1 3 | § Ly R 1 ] ¥ ik | 1
NOT USED F-S - S R | N/U FILTER 23 2! 2! 2°
1 N [ L A L 1 1 i 1
R - o s N’ . '\ /
ORIGINAL ‘P ‘%:‘-;'r, 5‘"
OF POOR QUALITY :
DAC OUTPUT. FULL-SCALE RANGE DACOUTPUTFILTER CARD SLOT ADDRESS
— 3d8 POINTS 00-15(H
0 0=- 512VTO+ 5117 VBIPOLAR _ © 0 0= NOFILTER (H)
0 1=-1024VTO+ 10235 VBIPOLAR ACCESS MODE* 00 1= 32H OF AIO CARD
- = 4
1 0= OV TO+511875VUNIPOLAR 01 0= 16 Hz
1 1= OV TO+10.2375VUNIPOLAR O 0=NO CHANGE 1=
0 1=RANDOM 011= 8Hz
1 0=SEQUENTIAL 1 0 0= 4Hz
1 1=INVALID 10 1= 2Hz
11 0= 1Hz
11 1=05Hz
*CHASSIS LOGIC ONLY
PAQ70-5379
Figure 3-8. RTP Command (Output Data Transfers); Word Format
RTP7438/50 8-Channel Analog Input/Output (ref.l5)
MS8 LS8
P
ZTT 0 1 2 3 4 5 6 7 8 9 10 M 12 13 14 15
T T » T T T T T T T T T T
CH. 0-7 NUL 2t 2w 2Y 2" 2’ 2 2* 2+ 2! 22 2! 2"
1 1 ] 1 1 1 L L 1 1 1 | }
\MS8 LS8
CHANNEL NUMBER DAC OUTPUT FORMAT
0 00=CHO 01 1 1 ¥ 1.1 1111 1=4+FULLSCALE
00 1=CH 1 00000000000 1=+18IT BIPOLAR
01 0=CH2 00000000000 0=ZERO >'S COMPLEMENT
01 1=CH3 tT1T 111 1t111111==18T RIGHT-JUSTIFIED
1 00=CH. 4 1000000000 O O0=-FULLSCALE
1 0 1=CH5. 11111111111 1=+FULLSCALE ‘ UNIPOLAR
‘1 1 0=CH.6 00000000000 1=+18IT STRAIGHT BINARY
1 1 1=CH.7 00000000000 0=ZERO RIGHT-JUSTIFIED
. - /
PA070-5380

Figure 3-9. RTP Opftput (Output Data Transfers); Word Format

8-13

RTP 7438/50° 8-Channel Ihput/Output (ref.l15)
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BITNO. o 1 2 3 a4 s 6 7 8 9 1V 11 {12 13 W8 18

COMMAND T T T ™ - NOT T T Y
WORD NOT USED I ' M MmO NQTUSED C |useo

FORMAT 1 i A I : ) 1 1 L

=
b

N/
CHANNEL ADDRESS

1 CLEAR COUNTER TO ZEROS
0 NO CHANGE IN COUNTER

NO CHANGE IN MODE :
SELECTS RANDOM ACCESS MODE
SELECTS SEQUENTIAL MODE
INVALID CODE

- —--00
-0-«0

NO CHANGE IN INTERRUPT STATUS
DISABLES INTERRUPT

ENABLES INTERRUPT
.INVALIO CODE

=00
~0=0

BIT NO. o 1 2 3 a 5 6 7 8 9 10 1" 12 13 14 15

DATA 4 T L ' L l T T T T T - T T o——
INPUT 215 2!4 2'3 2'2 2” 210 29 2!( 27 20 2.‘ 2‘ 23 2:' 2| 20
FORMAT 1 : i s 1 IR T 1 4t ) s ) L :
PAO70-5011

Figure 3-6. Command and Data Word Formats
RTP7435/33 Pulse Counter (ref. 13)

B-15




11 NO. 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
A ] |
MMAND ' ! K
co WORD NOT USED (3 D S R NOT USED 2} 2! 2! 2°
FORMAT 1 1 1 . 1 L
-~ /
N
CARD ADDRESS*®
. NOCHANGE © ) 0 0 NO CHANGE
DISABLE INTERRUPT 0 1 ) 1 SELECT RANDOM ACCESS MODE { CONTROLLER
ENABLE INTERRUPT 1 0 1 0 SELECT SEQUENTIAL MODE FUNCTIONS
INVALID CODE 1 1 1 1 INVALID CODE
*NOT USED IN THE CARD. REFERTOTHEAPPROPRMTETECHhHCALMANUALLSTEDUNOERRELATED
DOCUMENTS IN SECTION i.
1'AQ070-5363
Figure 3-1. RTP Command; Word Format
RTP7438/80 Synchro Resolver-to-Digital (ref. 14)
BT NO. o 1 2 3 a4 5 6 7 8 9 V11 12 13 14 18
DATA T T LJ o Ao T ¥ T P | v T T
INPUT WORD | msp OPTIONAL NOY USED
FORMAT R 2 " L 1 i s 2 1 R N 1
PAQ70-5364
Figure 3-2. Data‘Input Word; Word Format
RTP7438/80 Synchro Resolver-to-Digital (ref. 14)
Table 3-1. RTP Data Input Word; Bil Weights
B NO N LSBAS & : , MILS/BIT
2 OF FuLL ScaLE | RADIANS/BIT | DEGREES/BIT | MINUTES/BIT | SECONDS/BIT LS/
° 2 50. 314159265 | 180 10.800. 648,000 3200
! 4.} 25 157079633 90. 5.400. 324,000 1600
2 8 125 .78539816 s, 2.700. 162,000 800
: 16. 6.25 39269308 | 22% 1,350 81,000 400
. 32. 3125 .19634954 11.25 675. 40,500 200
. 64 15625 09817477 . 5625 3375 20,250 100
— 128 78125 04908739 28125 168 75 10,125, 50
; 256 390625 02454369 140625 84375 5.062 5 1)
. 512 1953125 01227185 702128 421875 253125 125
‘o 1,024 09755625 00613592 3515628 2109375 1,265 6250 6.25
_ 2.048 04BE2813 00306796 1757813 10 54688 6328125 3125
:; 4,096 07441206 | 00153398 0878906 527344 "3164063]  1.5625
2 8192 01220703 00076639 0439453 263672 1582031 078125
L 16.384 00610352 00038350 0219727 131836 79.1016 0.390625

iok

Least Signdican By

1 Ragian = 57. 2957795

RTP7438/80 Synchro Resolver- to-D:LgJ.tal (ref 14)
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ORIGINAL "PAGE- IS

%3.5 IEEECST OF POOR QUALITY

(ref. 9)
1c subroutine allows a task to gain complete control ~f 2n 1FEE-428 bus controller, thus
ting a single task environment. In a single task environment, you must set up file
maatrol blocks (FCR) and logical inp:t nutput contrel lists (1ICCL). 1ECECST dynamicz2lly

a3signs the controller.

Ei!' ling Sequence

. CALL IEEECST(contunit,name,fch,time,status)

- gontunit an integer word variable or expression specifying the controller unit number.

same an 8 byte character variatle, left-justified and space-filled, holding the
' controller name as specified to SYSGEN.

‘1ch the name of the 16 word FCB integer array to be used in all single task
' transfers for this controiler.

ime an integer word variable used to specify the amount of time the calling
routine will wait for connection. A positive value represents the number of
timer units to wait before returning an error status. A value of zero
signifies an indefinite wait. A negative value signifies that anything but
immediate connection will fail.

Mput:

Ratus an integer word variable that contains the status after execution of the
called procedure.

5.3.83 IEEEDST (ref. 9)

This subroutine disconnects a task running in single task mode and frees the controller
for use‘by other tasks. Any parallel polls contigured by subroutine IEEEPPC gre
automatically uncorfigured hv this call.

Calling Sequence

CALL IEEENST(contunit,fcb,status)

Input:

contunit an integer word variable or expression specifying the controller unit numbter,

)
fcb the name of the 16 word FCB integer array used to connect the controller,

status an integer word variable that contains the status after execution of the
called procedure. . ‘

C-2




5.3.10 IEEELOCF (ref. 9)

This subroutine, which is equivalent to LCCF in FORTRAN-77%, returns the logical
address of a varieSle. It is used mzinly in the single task environment to establish 10CLs,

Calling Seguence

address=1EEELOQCF(variable)

Input:

variable a variable name, subroutine name, or label (FORTRAN-77* only). A labelis
expressed as *n where n is the label number.

Output:

address the address of the specified variable.

5.3.26 IEEEXCPM

This sudreutine srovides & FORTHAN interface 1o the Execute Channel Program
(EXCPA) entry for the Randler in a single task environment.

Calling Sequence

CALL IEEEXCPA(fcb,status)

Input:

fcb the name of the i6 word FCB integer array used to connect ihe controller.

Output:
status an integer word variable that contains the status after exzcution of the called

procedure. For [urther status information, FCB word 3 icturns channel and
device status while the sense buffer returns controller specific status.

Programming Considerations

* I.  You must set up a file control block (FCB), logical input/output command list
(IOCL), and sense buffers before calling this routine.

2. 1/O status is only checked for wait 1/O.- Otherwise, software status is returned in
the status parameter. Examine the FCB and sense buffer for 1/O status. A status
value other than zero or three implies no 1/O has been queued.




APPENDIX C . (ref. 9)

/O COMMAND DOUBLEWORDS

C.l Introduction

An 1/O Command Doubleword (IOCD) contains information (e.g., command codes, buffer
address, transfer count, and flags) describing an 1/O operation. An I/O Command List
(IOCL) comprises one or more IOCDs. All interface subroutines initiating 1/0 use IOCDs
and JOCLs. In multitask mode, IOCLs are built by the interface subroutine. In single
task mode, you are responsible for building IOCLs.

The IEEE-483 bus controller software uses the Execute Channel Program (EXCPM)
facility for all /O you initiate. This gives you direct control of the actions of the
hardware. The EXCPM facility allows the use of physical or logical IOCLs, both of which
will appear to be the IOCLs used to drive the hardware. However, note the following.

. AnIOCL is specified as physical or logical by setting or resetting a bit in the FCB.

» Physical IOCLs use absolute buffer addresses. No address conversion is performed by

the operating system. The IOCL is passed directly to the hardware.” A task must be
privileged and resident to use physical IOCLs.

o Privileged, resident tasks may also specify logical IOCLs.

« The address of the physical or logical IOCL is specified in word nine of the FCB.

« Full access to IOCLs and FCBs is available in the single task environment. Therefore,

either physical or logical IOCLs can be used.

o Full access to IOCLs and FCBs is not available in the multitask environment.

Therefore, only logical IOCLs can be used. The IOCL order is established by the
interface subroutines to execute the required function.

c-4




C.2 10CD Format ' (ref. 9)

The format of an IOCD and an explanation of each field follows.

10CO WORD V

———— —p——— e——— ———— —-— Yy —p——— ——— Pr——p

COMMAND REAL DATA ADDRESS

IENEEEENEEEEEEESENEERNRRER T

1 2 3 4 5 6 7 8 9 10 1Y 12 13 14 15 16 17 18 19 20 29 22 23 24 25 26 27 28 29 30 3

1OCD WORD 2

—— —p——r B nam aann o P———— ————r —r—r T v
FLAGS BYTE COUNT

1T [elofelofolololo]lo 1T 1111 ]

0V 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3t

830383

The 10CD command field (Word 1, bits 0-7) specifies the command to be executed.
Command codes (see Table C-1) are passed to the IEEE-488 bus controller for action.
For example, the write control (WRTC) command instructs the controller to request an
IOP write. The controller then transmits the data written to it by the IOP to a device or
devices on the JEEE-488 bus (the ATN line is set to indicate the data is interpreted as
IEEE-488 commands). The IOCD commands and their definitions are presented in Section
C.3. Refer to the IEEE-488 Hardware Technical Manual for detailed information
concerning each command.

The real data address field (Word 1, bits 8-31) contains the starting byte address of a
data buffer. Data sent across the IEEE-488 bus (either to a device or from a device) as a
result of an IOCD being executed are in the form of multiline messages, device
dependent cornmands, or data. These messages, commands, and data are located at the
address specified by the real data address field. For example, when a .task calls
IEEEREAD, untalk (UNT) is the first of several multiline messages sent across the bus to
the specified device. The address of these multiline messages is specified in the real
data address field of the IOCD. In the execution of an IOCD centaining a read cata
(RDDA) command, the data buffer specified by the real data address field will receive
data sent across the bus by the specified device.




(ref. 9)

The flags field (Word 2, bits 0-7) contains channel programming flag bits. When set, the
bits indicate specific action to be taken as follows:

Bit . Action
0 Data chain
i Command chain
2 Suppress incorrect
length
3 Reserved
4 Reserved
5-7 Reserved

Result

The present operation continues once the current
IOCD byte count is exhausted. The operation is
continued using the real data address, control flags,
and byte count of the next IOCD in sequence. The
command field of the next IOCD is ignored.

IOCL execution continues once the current 10CD
byte count is exhausted. Execution continues using
the command field, real data address, control flags,
and byte count of the next IOCD in sequence.

When an incorrect length occurs in the status
doubleword, command chaining is to continue.

Must be zero.

The Post Program Controlled Interrupt (PPCI)
normally indicated by this flag bit is not available to

users of this software.

Must be zero.

Word 2 bits 8-15 are reserved and must be zero.

The byte count field (Word 2, bits 16-31) specifies the number of bytes to be transferred
to or from memory. The byte count field in an IOCD that excutes a read data (RDDA),
for example, indicates the number of bytes to be transferred to memory beginning at the

‘specified real data address.

' C.3 I0OCD Commands

" Table C-1 lists the IOCD commands and their bit configuration. The IOP software
convention for defining data lines differs from the IEEE-488 convention; the most
significant bit for the IOP is bit 0, while the most significant bit for the IEEE-488 is bit
, 8. This manual uses the IOP convention, i.e., bit 0 is the most significant bit.

A brief description of each command follows Table C-1. For more detailed information
about the IOCD commands, refer to the 1IEEE-488 Bus Controller Technical Manual.
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CJ3.15 Read Data Command (op code = 0'2 )
16

The Read Data command causes data to be read by the controller by setting ATN fa.
and requesting a read. If the controller is a slave, the Read Data command causes t
controller to wait to be addressed by the master controller before receiving data fr
the master controller. ’

C32% Write Control Command  (op coge = 11,

The Write C;ontrol command instructs the controller to request an IOP write. The data
that are written to the controller are then sent across the IEEE-488 bus with the ATN
line asserted, i.e., they are interpreted as multiline messages. :

C.3.25 Write Data Command (op code = 0116)

The Write Data command causes data to be sent across the IEEE-488 bus with the ATN
line deasserted. When the controller is the sluve, the write command causes the
controller to request a single burst of data from the CPU and then wait to be addressed
as a talker by the master controller. The controller then makes another CPU data

request and begins transmitting data to the IEEE-488 bus.

C.4 10CD Execution
IOCDs are executed by the IOP. The command specified within an IOCD is not passed 1o
devices on the bus; rather, the command informs the IOP what operation is to be

performed. For example, assume you want to read data from a digital nanovoltmetsr on
the IEEE-488 bus, and you are in the multitask environment (the necessary 1OCDs are

built by the interface subroutine). The procedure is as follows:

1. Prepare the bus by transmitting the unlisten multiline .message.

2. Command the controller to listen.
3. Command the device, i.e., the nanovoltmeter, to talk.

4. Allow the transfer to take place by deasserting ATN with a command such as
RDDA.

5. Prepare the bus once again by transmitting the unlisten and untalk multiline
messages.
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WOAD ¢

"

12

\})

v v v v v
or coot LOGICAL FILE CODE
0,000 , , . PRV U U T U G S U VA B U S W U S S U W G S Y

01 2 3 4 8 86 7 8 91011121310 15161710 19 0N2W292B26NXN0N

v v - Y Y —
[- -7 4 [ 4 DATA SUFFER {OR LIET) ADDRERS e
Aod 4 2 3 2 440 4 1 1 P G T S I B B I W S S S S .

0 1 2 3 4 % 6 7 9 910 111213141516 17181920121 2232425222823 N

NRBOORDO o] sreciar v N R M
wefel|slalo]x #| conTmoL RAMCOM ACCLSS ACOR 888
1. Y~L' D l"‘rsj A4 2 A A 2 A 4 A 4 & 2 2 & 4 4 A 4
0 1 23 4 58 7 8 9 10111213141816171819 20 212223242528 27282920 3
TEST occ
STATUS STATUS DEV STATUS
- T v 12 ry
ol Elafhin] bt el 1 HARHBENOMBEEERREAE
NEIRMEINMHF “ win | €fols ] afr fafsiy|T]r =] E=]x
altiof®lmisimlo offlo o 0 0 o BIVINIRITINILVIY alila]vix|e
0 1 23 4 5 67 8 9 101112131418 16 171819 20 2122 23 26 25262728 29 20 2t
T v 2 g g ma v

ACTUAL RECORD LENGTH (BYTES)

S U W W S U U G W S W U U U I W S S S GH N UL U W G SN G S B S 3

01 2 3 4 5 6 7 0 9 1011121314 13181710 1020202022022

¥ v L] L L4 A
UNUSED 10 QUEUE ADDRESS
) WD WD S W S N S U G S S S W W WS W W S S N G S T S SR S G e

0 1 2 3 4 % 67 8 9 101112131415 18 17181920 2% 222324292 2728293 N

v Ld LA v v B
SPECIAL .
STATUS UNUSED WALT 10 ERROR RETUAN ADOAESS
4 e 2 I 2 4 ;e e e a4 L 4 e ) L 2 e e e F e e 4 e e b

0 V2 3 4 % 6 7 8 9 1011 1213141516 171819 2021222324 2926 2728280 N

v v v a A LS
UNUSED FAT ADDRESS
) | A 1 3 2 L ' deedheadead. N S N D 4 A & V. i 2 2 1 L

0 ' 23 4 S 67 8 9101112131415 1617 181920 21222)2425262728 28X )
“*iF WORD 2, BIT 8IS SET, WORDS 8.9. 10 ARE USED INSTEAD OF WORDS 112°°

T - T \j T v
UNUSED EXPANDED DATA BUFFER 1OA LIST) ADORERS
S T S W W e o PV VI R W U S U S U U U U G S WA G W S SO Y

01 23 4 5 6 7 8 910171121314 15161718190 2022422567820

v v v v L4 Y s

X2 ANOED COUNT (BYTER

W E W U U U WA N W W W WD S U W U W G T S U T U WA U S U U W N

0 1234 586 7 8 9 10 111213141518 171819 20 21 22 23 242526 27 B B O N

T Y n \ T -y —p

SXPANOED RANDONM ACTESS ADORENS

IS U U S U WA IUAE WD S U U U U G G VI B U U U T U G G U G W S W S ¥

0 1 2 3 4 5 6 7 8 9 W1112131419516171819 2021222324252 22288X N

C*EXTENDED /O OMLY *°
v

T 2 g v

—p—
STATUE WORD
SENSE COMMAND RETUAN QR EAL STATUS (1F WORD 2. 81T 125 SET)

) U WD S WA Y G U WS W S S GO A S U S S S S U G S G S S U G G G G 1

0 1 23 4 5 87 8 91011 321314151617 1819 2021222422278 29X 3

T v T L r Ll —

STATUS WORD 2

I S W S G U W G U G SIS S S S U W U G U G U S SHY U N N U i SO W N

01 23 4 % 6 7 8 9 101 1213141516178 19 0212232429 20272829XD N

T NO-WAIT 1O

¥ v v v -y ™
UNUSED MOAIT O MORMAL RETUAR ADOALSS
T W N T T T I W T T T T Y Ul T S G T D S W W S U .

0 ' 2 3 4 % &6 7 8 9 10 1Y 1213141518 1719019 202122342526 272829 X I

v L v L v L
UNUSED MO-WAT VO ERADE ATTURR ADDAENS
P U U S U G 1 V S T S U T T GG W Ul Gl NS U Uy A W U G N Ul G v

0 1 2 3 4 5 8 7 8 910111211415 16171819 X021 222324252 2272929 D0 N

v T - r — Y -

AESERVED FOM FUTUARE EXPANSION

I W S S S U U N S W S S U D W U S S R U N WA G G TR G B U G 6

0 1 23 4 % 67 8 9 1011172131641516171819 2021220324250 820N

820640

Figure 7-3.File Control Block
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(ref. 1)
Word/Bit Descriptor Description

Buffer Address Definitions Set by User

1/12 F Format: l=byte, O=other
1/30,31 C Code: If Format = l: byte number. If Format = 0:
00=word, Ol=left halfword, ll=right halfword

Control Flags - Special Format Indicators Set by User

2/0 NWT* No-Wait 1/O (Words 13-14). Else: Wait I/O

2/1 NER No error return processing. Else: see Section 7.6.1.3.

2/2 DFI* Data Format Inhibit. Use format in Bits 8-12. Default:
IOCS provides formats. See Table 7-7.

2/3 NST No Handler Status checked. Handler status normally

returned in Word 3 will not be returned, however, system
status will be returned. Else: see Section 7.6.1.3.

2/4 RAN Random Access (user supplies address in Bits 13-31).
Default: Sequential. IOCS supplies address.
2/5 BL Blocked 1/0, disc/tape only. Else: based on assignment.
, See Section 7.5.4.
2/6 EXP Go to Words 8, 9, 10 instead of Words | and 2. Default:

Words 1 and 2.
*For terminal [/O, see also TSM, Section 5.6.4, this

: * volume.

2/7 Reserved. . ,

2/8 - DFD Device Format Definition. When set, special definitions
for 7-track tapes, ALIMs, ADSs, etc. are indicated in bits
9-12. (See Table 7-7.)
Status Flags Set by Handlers and System

3/0 oP Operation in Progress. (1/O request has been queued.)
Bit is reset after 1/O post processing is complete.

3/1 ERR Error Condition found

3/2 BB Invalid blocking buffer control pointers encountered in
blocking or deblocking

3/3 PRO Write protect violation

3/4 INOP Device is inoperable

3/5 BOM BOM (load point) or illegal volume number (multi-volume)
on mag tape

3/6 EOF End of File (TSM also sets this bit when <CTRL C> typed
on terminal)

3/7 EOM End of Medium (TSM also sets if other than <CR> at

bottom of screen.) (End of tape, end of disc file.)

Table 7-3
FCB Bit Interpretations (Page 1 of 2)
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Status for Extended 1/O Devices Returned by Handlers

3/10 TIME Last command exceeded timeout value and was terminated
3/16 ECHO Echo on Channel

3/17 INT Post-Task-Controlled interrupt on channel
3/18 LEN Incorrect record length on channel

3/19 PROG Channel program check

3/20 DATA Channel data check

3/21 CTRL Channel control check

3/22 INTF Interface check

3/23 CHALI Channel chaining check

3/24 BUSY Controller/device busy

3/25 ST Controller/device status modified

3/26 CTR Controller end

3/27 ATTN Attention

3/28 CHA Channel end

3/29 DEV Device end

3/30 CHK Unit check

3/31 EXC . Unit exception

Status for Non-Extended I/O Devices Returned by Handler

3/8-11 Test Testing Status as received from a 8000 leve] test
Status device (TD) issued by handler '
3/12-15 DCC Controller status (DCC) as received from a 4000
Status level TD instruction
3/16-31 Device Device status as received from a 2000 level TD
Status instruction. Not applicable for PT, CR, or TY. See
Table 7-4.

Special 1/O Status

6/0 No-Wait I/0 Normal End Action address not executed.

6/1 - No-Wait I/O Error End Action address not executed.
6/2 KILL command.” 1/O was not issued.
Table 7-3

FCB Bit Interpretations (Page 2 of 2)
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7.6.1 FCB Word Descriptions
7.6.1.1 Word 0

IOCS defines the 1/O operation indicated by the task (READ, WRITE, etc.) in terms of -
the operation allowed on an assigned device or file; user defines the logical file code (1fc)
used externally to assign a file or device for the operation.

Bits 0-3 This field is always zero.

Bits 4-7 Operation Code - IOCS uses a single hex digit to indicate the
type of function for the device handler. Allowable functions
and their definitions are unique to each peripheral device. (See
Table 7-5.)

Bits 8-31 Logical File Code - Any combination of three ASCII characters
is acceptable. Must be supplied by user.

7.6.1.2 Word 1

This word (or Words 8 and 9 if bit 6 of Word 2 is set) supplies a Transfer Control Word
(TCW) used to access a data buffer or IOCL for I/O (see below). 1f no TCW definition is
supplied, the transfer buffer defaults to location Q of the task's logical address space
(below the operating system) and is 4096 words (4KW) maximum.

Bits 0-11 Count - Three hex digits specify the number of units (bytes,
half words, or words) to be transferred to or from a device or
file. The count must include a carriage control character, if
applicable. The units the count relates to are determined by
the data buffer address in bits 12-31. The maximum value of
this field is 4096 words. For blocked files, 254 bytes is the
maximum transfer. For unblocked f{iles, the maximum value of
this field is 4096 words. A zero, negative, or greater than
maximum count will default to the maximum transfer count.

or

Number of Data or Command Chain Doublewords - For data/
command chaining (e.g., to a GPMC or ADI controller via the
Execute Channel service) SVC 1,X'25', bits 0-11 indicate the
number of data or command chain doublewords in the 1/O
Command List (IOCL). The address of the list is provided in
bits 12-31.
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The F bit (12) and C bits (30 and 31) of the data buffer address are set by IOCS accordmg
to the definitions in the following bits.

~

Bits 12, Format Code - These bits specify byte, halfword, or word
30 and 31 addressing for data transfers. They are interpreted as follows:
Type of F CcC
Transfer (Bit 12) _ (Bits 30-31)
Byte 1 XX
Halfword 0 yl
Word - 0 00
where:
XX - Byte number (00, 01, 10or 11)
y - 0 Left Halfword
: 1 Right Halfword:
00 - Word

If a halfword or word transfer is specified and a device accepts only bytes,
IOCS adjusts the count accordingly (x2 or 4). If a byte transfer is specified
and a device accepts only halfwords or words, IOCS checks to see that the
number of bytes in the buffer is an even multiple of the requested transfer
and that the data buffer address is on an acceptable boundary. If these
conditions exist, I0CS adjusts count accordingly (times 0, 2, or 4) and
initiates the transfer. If the conditions are not met, the request is treated as
a specification error. Table 7-6 indicates transfers that are acceptable for
various devices. Addresses that will produce specification errors are flagged
with an asterisk.

Note that I0CS operations described above enable the user to specify byte
transfers beginning on a word boundary or word transfers on any device,
whether the device operates on bytes, words, or halfwords.

Doubleword addressing is not allowed; IOCS will abort the task.

Bits 13-29 ~ Data Buffer Address - Specifies the start address of a data
buffer reserved by the user for reads and writes. Bounding
requirements are indicated in Table 7-6.

or

Data/Command Chain Address - Specifies the address of an
IOCL to use when the Execute Channel service (SVC 1,X'25')
is called. The IOCL in turn supplies an IOCD entry describing
the transfer count, buffer address and other control.
information for each command or data transfer to the device.
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7.6.1.3 Word 2

Word 2 provides optional control specifications for 1/0.

Bits 0-7 Operational Specifications - These eight bits enable the user
: to specify that special operations such as no-wait 1/O be
performed by IOCS. The meaning of each bit is as follows:

0 - If this bit is set, IOCS will return to the user
immediately after the 1/O operation is queued. 1f the
bit is reset, IOCS will exit to the calling program only
when the requested operation has been completed.

1 - If this bit is set, error processing will not be performed
by either the device handler or IOCS. Normal error
processing for disc and magnetic tape is automatic error
retry. Error processing for unit record devices except
the system console is accomplished by IOCS typing the
message "INOP" to the console which allows the
operator to retry or abort the 1/O operation. If the
operator aborts the 1/O operation, or if automatic error
retry for disc or magnetic tape is unsuccessful, an error
status message is typed to the console. An error return
address is not applicable if this bit is set, however, the
dev)ice status will be posted in the FCB (unless bit 3 is
set). :

2 - When this bit is set, data formatting is inhibited.
Otherwise, data formatting is performed by the
appropriate device handler. (See Bits 8 through 12 for
further explanation.) :

3 - If this bit is set, the device handlers perform no status
checking and no status information is returned. Hence
all 1/O will appear to complete without error.

4 - When this bit is set, file accessing will occur in the
random mode. Otherwise, sequential accessing will be
performed.

5 - If set, a blocked file is specified (disc or tape
assignments only).

6 - Expanded FCB present (Words 8-15). This takes
advantage of a larger 1/O transfer quantity (in bytes), a
24-bit addressing field, and a 32-bit random access
address. For Extended I/O operations, up to two
interrupt status words are then returned after 1/O
complete. When this bit is set, IOCS assumes the FCB
is 16 words long. The information in Words 8 and 9 is
used instead of the data in Word l. Also, the random
access address in Word 10 is used instead of the data in
Word 2.
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7 - If this bit is set, a task will not be aborted even if an
error condition occurs that would cause the task to be
aborted.

Bits 8-12 Device Control Specification - These bits contain control

specifications unique to certain devices. Device handiers
interpret and process the specifications. A bit setting is
meaningful only when a particular type of device is assigned
as indicated in Table 7-7, columns 2 and 3. (Column 1
indicates default control.)

Bits 13-31 Random Access Address - This field contains a block number
(zero origin) relative to the beginning of a disc file, and
specifies the base address for read or write operations.

Note: If bit 6 of Word 2 is set, the expanded random access address in Word 10 is used
instead of bits 13-31 above.

For High Speed Data (HSD) Interface applications, Word 2 bit meanings are as follows:

Bit 2 For Executé Channel Program, if set, physical IOCL is
specified.
Bit 8 Request Device Status After Transfer - This bit indicates an

IOCB should be added to the IOCL to retrieve device specific
status after the data transfer has . completed.

Bit 9 Send Device Command Prior to Data Transfer - This bit
indicates an IOCB should prefix the data transfer to transmit
a device command word to the device. The value sent is the
32-bit expanded random access address.

Bit 10 Disable Timeout for this Request - This bit indicates the
operation will take an indeterminable period of time and the
handler should wait an indefinite period of time for the 1/O to
complete. This generally only has meaning on read
operations. ‘

Bit 11 Set UDDCMD from Least Significant Byte of Word 2 - This .-
bit indicates that the UDDCMD byte in the data transfer -
IOCB should be set to the least significant byte of the random
access field of the FCB. This provides the ability to pass
additional control information to the device without
modifying the device driver.

Bits 24-31 If bit 1l is set, these bits define the UDDCMD f{ield of the
generated IOCB, overriding the default value from a handler
table. '

A
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7.6.1.4 Word 3

Word 3 returns 1/O status. 1OCS uses 32 indicator bits to return the status, error, and
abnormal conditions detected by handlers during the previous or current device
operation. The task can examine these bits as needed. Individual bit assignments for bits
0-7 apply to any device. Bits 8-31 mean different things depending on the device. For
extended I/O devices, individual bits are shown in the FCB Word 3 area of Figure 7-3 and
described in Table 7-3. For non-extended 1/O devices, test status, controller (DCC)
status, and device status are returned as described in Table 7-4, which accompanies the
FCB diagram in Figure 7-3.

For High Speed Data (HSD) Interface applications, Word 3 error status bits have the
following meanings:

Bits 17-18 Unused

Bits 19 Record lengfh_error

Bit 20 Parity Error

Bit 21 : Nonpresent memory (NPM)
Bit 22 Invalid opcode in IOCB Word 0
Bit 23 Device inoperable

Bit 24 Data buffer overﬂow

7.6.1.5 Words 4 and 5

Word 4 defines record length. This word is used by IOCS to indicate the actual number of
bytes transferred during a read or write.

Word 5 defines 1/O queue address in bits 8-31. This field is set by IOCS to point to the
1/O queue for an 1/O request initiated from this FCB.

7.6.1.6 Word 6

In bits 0-7, IOCS returns special status bits as described in Table 7-3.

Word 6 defines a wait 1/O error return address in bits 8-31. Specify the address to
transfer control to in the case of an unrecoverable error. If this field is not defined, an
unrecoverable error is detected, and the user has not set bits | and 3 of Word 2 to inhibit
error processing, IOCS aborts the task.

7-42
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- 7.6.1.7 Word 7

Word 7 must not be written by the user. It defines the File Assignment Table (FAT)
entry associated with all 1/O performed on behalf of this FCB. The FAT address is
supplied by IOCS.

7.6.1.8 "Word 8

Word 8 begins expanded TCW definition. This area of the FCB can be used to define
transfers larger than 4096 words, e.g., for extended 1/O devices.

Bits 8-31 Expanded data buffer address - specifies the start
address of a data buffer reserved by the user for
reads or writes. This must be a logical byte address
with no format bit present. Word bounding is
required for some devices if unblocked.

or

Expanded Data/Command Chain List Address - Word
address that points to the data or command chain list
(I0CL) if using Execute Channel service, SVC 1,X'25',

7.6.1.9 Word 9

Word 9 continues the expanded TCW definition.

Bits . 0-31 Expanded transfer count - eight digits specify the
number of bytes to be transferred. Note that the
transfer count supplied here is always in byte units.
Must include the carriage control character, if
applicable. A zero or negative count defaults to the
maximum allowable count (254 bytes if blocked).

7.6.1.10 Word 10

Word 10 defines expanded random address. This word contains a block number (zero
origin relative to the beginning of the disc file). It is the start address for the current
read or write operation,

For High Speed Data (HSD) Interface requests in non-Execute Channel Program format,
this word defines a device command.
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7.6.1.11 Word 11
Word 11 returns status.

Bits 0-31 Status word 1 - for extended 1/O, if an error is detected
during an I/O operation, these 32 bits are returned by the
SENSE command.

or
Status EAI - for communications adapter (CA) interface,

returns external asynchronous interrupt (EIA) status if bit 12
of Word 2 is set.

7.6.1.12 Word 12

Word 12 returns status word 2. This is the second status word returned from extended
I/O hardware.

For High Speed Data (HSD) Interface applications, this word contains status sent from
the user's device, ‘

7.6.1.13 Word 13

Word 13 defines normal return address for no-wait 1/O. In bits 8-31, specifies address to
transfer control to when a no-wait I/O operation is complete. The code at this address
must be terminated with a call to IOCS for post-processing service (SVC 1,X'2C'). See
Section 7.4.2,

‘For High Speed Data (HSD) Interface applications, this address plus | word is the location
to which control is transferred on asynchronous notification. :

7.6.1.14 Word 14

Word 14 defines an error return address for no-wait I1/O. In bits 8-31, specifies
(optionally) the address to transfer control to when no-wait I/O completes with an
error. The code at this address must be terminated with a call to IOCS for post
processing service (SVC [,X'2C'). See Section 7.4.2,

7.6.1.15 . Word 15

Word 15 is reserved for 1/O service expansion.

¢ - -
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53A-420 PRESORTING ARINC-429 RECEIVER CARD

DESCRIPTION

The 53A-420 Presorting ARINC-429 Receiver Card is a printed circuit board
assembly for use in the S3A System. It is used to receive data from the Mark 33
DITS (Digital Information Transfer System) found on civil aircraft. The S3A
System'ﬁill reformat the data received into 8-bit bytes and retransmit it to the
system controller (calculator or computer).

The presorting feature is provided on the Receiver Card to solve the data
| rate problem imposed on the system controller by the DITS bus. This problem can
be stated as follows: the DITS bus can have a data rate of up to 100,000 bits
per second, but some labels may appear only once every 1/2 second. Without pre-
sorting, to find the most current message of a particular label may require that

the system controller sift through a continuous stream of 50,000 bits of data.

With presorting, the DITS data is sorted and stored in RAM located on the
Receiver Card, thus allowing immediate access by the system controller to the
DITS data associated with a particular label. The presorting can operate in one

of two modes:

ALL LABEL Mode - In this mode, the Receiver Card has 256 RAM storage registers,
one for each possible DITS word label. The Receiver Card will constantly moni-
tor the incoming data and refresh the appropriate register, therefore, insuring
that the most current DITS word, for all labels, is always available to the
system controller.

SINGLE LABEL Mode - In this mode, the system controller sets a "trigger label.
The Receiver Card then monitors the incoming data for that single trigger label,
and when found will store the associated DITS word in RAM.  This feature allows

the Receiver Card to sequentially store up to 256 DITS words from a single la-
bel. '

In both of these modes, the system controller can read "on the fly" (read
without interrupting the loading of new data) a specified DITS word from RAM.
This feature is provided to prevent the RAM from missing a new update while
being read by the system controller.

 ADDRESS SELECT SWITCH

The Receiver Card has a miniature ten-position switch labeled ADDRESS. The
switch is used to select the address ($-9) of the Receiver Card. The cover of
the switch hinges open to allow access for reselecting the address. A small
flat-blade screwdriver should be used to turn the cam-action wiper to the

desired position.
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OPERATION

The Receiver Card is programmed by 8-bit bytes issued from the system con-
troller (claculator or computer)to the 53A System Communications Card. The Re-
ceiver Card is connected to the Communications Card via the 53A-002 Card Cage
backplane.

LABELS

The labels, of the messages that will later be input by the system control-
ler, are first output by the system controller to the Receiver Card. Each label
is output as a single byte of data.

Label ARINC - 429

1 2 3 4 5 6 7 8

76 5 4 3 21 ¢

1 96 & 8'¢ 1 9

Octal 222 which is VOR Omnibearing.

Bit 7 is the most significant bit of each byte. The numbers @ through
7 represent the bits as they are labeled on the CDS Backplane.

DATA
ARINC-429 bits 9 through 32 are input by the system controller from the
Receiver Card. The ARINC data is returned as three data bytes followed by
Carriage-Return and Line-Feed characters. Three typical data bytes are shown
below. . '
B1ts 9 through 32 of the DITS word.
32 31 30 29 28 27 26 25| 24 23 22 21 20 19 18 17|16 15 14 13 12 11 10 9

1 0110900 11}0 10,01 !} 1 1] 111 001 11

M 261 ' 117 347

S

B First Input Byte Second Input Byte Third Input Byte

Note: The interpretation of bit 32 will depend on the mode to which the

Receiver Card is programmed (SINGLE or ALL LABEL Mode).
See: Data Errors Page 420-8.

When programming the Receiver Card the ASCII characters used along with the
actions initiated are listed below:

ASCII Characters ' Action
@XYA This command is used to program the Receiver

Card to the "ALL LABEL Mode" of operation.
The @ character is a delimiter used by the
53A system. The two characters following the
@ are Mainframe and System Card address re-
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spectively, Once a System Card is addressed
it will remain addresszd until the S3A system
, detects a new @ character.

The X in the command sequence is the Main-
frame address (@-9) which has been selected
on the Control Card.

The Y in the command sequence is the Receiver
Card address (@-9) selected by the card's Ad-
dress Select Switch.

The A in the command sequence puts the Re-
ceiver Card in the "ALL LABEL Mode" of opera-
tion. In all the following examples it is
assumed that the Receiver Card has address 7
and is located in a Mainframe with address

d.

Example - The command sequence @@#7A would put

the card in the "ALL LABEL Mode."

Status: :

Power LED out.

DDT LED - 1lit if card is receiving data.

F/S LED -~ lit if card is set for fast bit
rate.

RDE LED - lit if there has been an error.

A/B LED - lit. -

ASCII Characters : . Action

@xyc This command will Clear the RDE LED and
latch. A
See: Data Errors in the Overview Section of
this manual.,
The @XY characters are as defined previously.,
The C in the command sequence will Clear the
data error latch,

Example - The command sequence @@#7C would

clear the data error latch.

Status:

Power LED - out,

DDT LED - lit if card is receiving data.

F/S LED - lit if card is set for fast bit
rate,

RDE LED - out.

A/B LED - lit if system is in "A" mode.
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This command is used to set&gegﬁeé?fic RAM
address whose data will be returned the next
time the system controller goes to input and
requests data.

The @XY characters are as defined previously.

The S in the command sequence is the Set com-
mand. The Set command allows the Receiver
Card to load the data from the KAM location

associated with b] jnto the buffer for input
by the system controller.

The RAM locations are numbered from 99d to
377 octal, the same as the labels are num-
bered in ARINC specification 429 Page 10.

b; is a single 8-bit binary label. This
label is taken from Page 10 of ARINC specifi~-
cation 429. For example, b} could be octal
125 which 1is the label for "Greenwich Mean
Time.,”

Note: octal 125 would actually be output from
the system controller as one 8-bit byte.

When in the "ALL LABEL Mode" RAM locations
correspond to individual labels.

When in the "“SINGLE LABEL Mode' RAM locations
correspond to the sequence in which DITS
words are loaded into RAM - i.e., 909 is the
first word loaded, @9l the second, P8z the
third, and etc.

See: Data Errors, Page 420-8, for a discue-
sion of the DITS Bit-32 returned to the sys-
tem controller.

Example -~ This example assumes the Receiver
Card is in the "ALL LABEL Mode." If the byte
b; represents an octal 23, the command se-
quence @@7Sb} would load data associated with
the Receiver Card RAM label ©23 (ADF Frequen-
cy) into the card's input buffer.

Status:

Power LED - out,

DDT LED - lit if card is receiving data.

F/S LED =~ lit if card is set for fast bit
rate.

RDE LED - lit if there has been an error.

A/B LED - lit.

After issuing the S command, the system con-
troller will normally request data from the
53A-420 card. The data returned will consist
of three 8-bit binary bytes of ARINC-429
data, followed by Carriage-Return and Line-
Feed characters. All five bytes must be in-
put by the system controller. The format of
the returned ARINC-429 data is described at
the beginning of the OPERATIONS Section.
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