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SECTION 1: TEST PROGRAM OVERVIEW 

1 ~ 1 INTRODUCTION 

The 620 Cord Reader Test determines whether or not the card reader 
is functioning correctly in con;unction with the 620 compute~. Card reader 
models 620-22 and · 620-25 can be thus tested. 

The 620 Card Reader Test operates with the 620 Test Executive and 
thus uses standard tef etype 1/0 routines and is equipped with both a Console Mode 
and a Teletype Mode (see SPS 89AOI22). 

1.2 PROGRAM DESIGN OVERVIEW 

1 • 2. 1 

An optional . initiat izotion check is provided to test the initialization 
command ( EXC 030 for card reader device address 030). This command is· 
currently implemented only on the model 620-25. 

The program will attempt to read one card using the user indicated 
1/0 mode; if reader ready comes on and no error is detected, each of the 80 
characters will be stored in memory. If reader ready does not come on or a 
mechanical error is sensed or recognized by a time-out, the program will 
report it to the us~r ~nd halt. 

1.2.2 

Each commumn is tested for pr!!!,t bif configuration and if the data is correct, 
the next card is read. If the data is incorrect, the error count is incremented and if SS2 
is set, the progi"Q'n will halt with the error information in the registers. If SS2 is not set, 
the next column wi II be t~ted. 

1. 2.3 

Each column of each card is thus tested. If 553 is set at any time or 
if the hopper becomes empty, the total data error count will be provided to the 
user and a holt will be executed. Otherwise the program will continue to run 

~---·------------------------~----------.------------------.-------------P._--4. CODE ~ 
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until a reader ready condition does not come on and/or an error condition is 
semed. 

1.2.4 

The user may determine wheth« VO is to be performed under sense, 
PIM, or BJC control· by providing the awopriate parameter. 

The followiftg hardwere items are rec!fUit'ed or are optional to us. 
this prognwn: -

1 • A 620 s•l • comput« with at I east 4K of rnetnof'Y. 

2. A Mod.& 620-22 or 620-25, Card Read•. 

3. ( Optton.l) A .,....... ASR33 or ASa35 teletype. 

4. (Optional) BIC. 

5. (Optional) .PfM. 

---·-----------------------.--~~~-r--------------~~----------.---~ ·cCXIf ~ 
IOENtNO ~ 

.... 

-
-

REV 

c 
lSHT f.. Of Sl 

\ .. 

( 



. . : 

·.:v 

' 

A hardware diagram is given below: 

PIM ) 
J.optional /'-.. 

'", 
i nte.-rupts '-, /\. 

~~t ~~~ - l-r~r~.-.. )-]-~::·.. ,,___ ........ \:! .. \ 
4K of memory)!---~~ ontroll,t -- I ___ j ···-·--·- - -· .... --· ·- . 

I 

I 
\\ ASR 33/3v· 

\ teletype 
\~optional 

. . ·-· 
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SECTION 2: EXTERNAL SPECIFICATIONS 

2.1 GENERAL 

The external specification provides all the operating procedures and 
information perti~t fo uS« interface. 

2.2 LOADING PROCEDURE. 

The 620 CarcJ. R...., Test is CI'IGilable as an obiect tape or as an 
object card deck • 

2.2.1 

If the obJect· tape is ....-,. the user must secure a copy of the 620 
Test Executive object t .. (part nuMb« 92U0107..001, SPS 89A0122). The device 
used to 1.-1 the taP- can be the ASR33 cw ASR35 teletype pap• tape read• or 
the high speed .,..... tape reeder. The 620 T •t &ecutive is loaded first and 
executed to set the Comole/ Teletype Mode flag (see 2.3) according to the user's 
entry point. The 620 Card Reader Test obJect tape is then loaded, elth• by 
executing an 'l. • from the 620 Test Executive (if a teletype is being used), or 
by loading it from the comole. 

2.2.2 

If the obiect card deck is used, the user must enter the card reader 
bootstTap given below. . The card deck provided (part number 92JOIOI060A) contains 
the ccrd binary loader, 620 Card Readier Test, and .620 Test Ex.cutive in that orcler. 
This deck is placed in tfte; reacl happar of the ccrd reaiL11 and the card ,..-, 
readied. The A, 8, X and lndnJction registen .en then cleared; the P .-..ister 
set to C131; and 'SYSTEM RESET' theft hit 'RUN' on the 620 ~··· When the 'READY• 
light co.mes on, on the card reader, the cards will begin to load (tl.re may be 
some warm-up time before •READY•· comes on). 

---·--------------------~--~~~~-------------.----------.---.(~ CODI .. ~ REV 
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A successful load is designated by a halt at 06177 in the 620 Test 
Executive. From there the user picks the entry point to the 620 Test Executm 
(S PS 89A0122) to set the Console/Teletype Mode flog and hitS 'RUN' • The actual 
620 Card Reader Test is started at 0500, after the Console/Teletype Mode flag has 
been set. 

2.2.3 CARD OBJECT BOOTSTRAP LOADER* 

Location Codine Symbolic Proa!:am 
000114 102530 BOOR CIA 030 
000115 004250 LRLA 8 
000116 101130 SEN 0130, BOOS 
000117 000122 
000120 001000 JMP *-2 
000121 000116 
000122 102130 BOOS JNA 030 
000123 055000 STA 0, 1 
000124 005144 IXR 
000125 001000 JMP BOOU 
000126 000131 
000127 000000 BOOT DATA PLD 
000130 100230 EXC 0230 
000131 101130 BOOU SEN 0130, BOOR 
000132 000114 
000133 101630 SEN* 0630, BOOT 
000134 100127 
000135 001000 JMP *-4 
000136 000131 

The assumed device address is 030 .. To change for a different device address, 
change the last two octal digits of each 1/0 command to the desired device 
address. 

2.3 OPERATING PROCEDURE 

After loading the 620 Test Executive, and the 620 Card Reader Test, and 
setting the Console/Teletype Mode flag by entry point to the 620 Test 
Executive (SPS 89AOI22), the user sets the program counter to 0500 and resets 
553. The two procedures for Console and for Teletype lv\ode are given next. 

~ CODe .. 
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2.3.1 SENSE SWITCH SETTINGS 

Switch 'Reset' 

1 

2 

Not used 

Ha It on data error On data error, count 
and continue 

/":~--":* .. -- ·0>\; ~\->~ 

it ( cr. -)E 

\ ) () 

'-----·~~·-·ow,_.,• 

3 

2.3.2 TELETYPE MODE 

Wind-up test and 
prepare for a new 
one 

Continue with test 

After starting the program at 0500 the teletype prints: 

620 CARD READER TEST 
OPTIONS? 

The user responds with a •y• or an 'N' for 'yes' or •no•, respectively 
(no period or comma is input). If no options are requested, the parameters remain 
unchanged and the initialization test is performed {see below). If options are 
requested the following message is output: -

CARD. READER DA= 

The user then responds with the octal device address of the cord reader 
and a period or comma. 

INITIALIZATION TEST PERFORMED? ~/ 

The user-responds with a •y• or an"N' for 'yes' or 'no', respectively 
(no period or comma is input). If 'Y' is input the following is typed: 

EMPTY HOPPER OF CARD RE.ADER AND THEN RESTORE CARDS 
The program then halts at IR=l*to allow the user to comply with this _request. The 
user then hits 'RUN •. 

The program then senses for a reader ready condition. If the reader is ready 
when sensed, indicating a mal function of the reader ready sense-I i ne, the following is pri nred: 

READER READY SENSED 

* IR is the l.n~ruction Register 

CODE ~ 
IDENT.NO ~ 

~ 
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The rest of the parameters are then input (or if no options were specified, 
the test trys to read a card). 

If 'READER READY' is not sensed the program executes a card reader 
initialize command (currently implemented only on the model 62(}-25 cord reader). 
A wait occurs to allow the reader to be mechanically initialized by this command. 
The reader ready sense is then execuhedagain. If the reader is not r~dy, the 
following message is printed and a halt occurs at IR = 2. 

INITIAliZATION ERROR 

Hit 'SYSTEM RESET' and 'RUN • to continue with the test. If the reeder is ready, 
the initialization was satisfactorily performed. In either case, if options were not 
specified, the program attempts to read a card using the sens-e mode, if" options 
were specified, the program prints: 

1/0 MODE= 

The user then types BIC, SEN, or PJM* (no period or comma is input). If he types 
neither, the program types 'INVALID' and again waits for BIC, SEN, or PIM. 

If he types SEN or PIM, the following message is skippe<tr otherwise the 
teletype types: 

BIC DA= 

The user must then type the octal device address of th~ BIC followed by a period 
or comma. 

If he types BIC or SEN the following messages are skippedi otherwise the 
teletype types: 

PIM DA= 
TRAP LOCATION= 
INTERRUPT MASK= 

The user must type the corresponding octal values followed by a period or a comma 
after each '=' (reference following table for interrupt mask). 

In terrt~pt Line 
0 
1 
2 

Most Common 
Trap Location 

0100 
0102 
0104 

Interrupt Mask 
0376 
0375 
0373 

* While inputtin9 BIC, SEN, or PIM, the user may delete the previous character 
input with a ' ~·. 

CODE ~ - REV 
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Ntost Common 
Interrupt Line Trap Location Interrupt Mcsk 

3 0106 0367 
4 OliO 0357 
5 0112 0337 
6 0114 OZTl 
7 0116 0177 

If the 'R~ADY' condition does not come true on the card reoctef',, the program 
will type 'READER NOT READY' and subsequently haJt at IR = 3 unless SS3 is set, 
in which case the surrvnory message will be typed. If no reader error is c:.~tected, 
each of the 80 chcracters will be stored in rMmory. If a card reader error is semed 
and the hopper is not empty, the prowam will type the following: 

CARD READER ERROR 

This will be followed by a holt at IR ~:A. 

If a ccrd reader em:w is sensed and the hopper is empty, the fOllowing 
message wi II be typed fot lowed by the summary mes109t. i 

HOPPER. EMPTY 

Other abnormaJ conditions which would prevent the reodi ng of a ccrd 
are also typed when appropliate. The messages are generally self explcmafory 
and are given beloW ·togetw with' the s~uent holt location: I 

Message 

CHARACTER READY TIME-GUT 
BIC BUSY (prior to initialization of BIC) 
BIC ABNORMAL STOR 
INTERRUPT TIME-GUT 
BIC BUSY TIME OUT (after initial izotion of BIC) 

Halt 

IR = 5 I 

IR = 6 I 

IR = 7 , 
; 

IR = 010 
IR =011; 

I 

After any sUch error, it· is only neeesScry to hit 'SYSTEM RESET • ·.and then 
'RUN' to resume the ~ to read a card. 

Each column is tested for a preset bit configuration, and if the data .is co~t, :J 
the next card is read. If any data is incorreet, the error count is incremented and i .s$2 
is set, the progran will halt at IR = 0100, with the X, B, and A -registers con'taining the 

k 
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..• ~ column, the expected value, and the actual value, respectively. Hit 'RUN' to 
continue. 

Each column of each card is thus tested~ If SS3 is set at any time during 
the read operation or if a 'hopper empty' is sensed, the program types the following: 

END OF TEST, NUMBER OF CARDS READ IS XXXXXX 

TOTAL NUMBER OF ERRORS IS YYYYYY 

where XXXXXX and YYYYYY are 6-digit octal numbers. 

The test then prints •oPTIONs?• to restart the given sequence. The following 
messages may be printed as detected: 

2.3.3 CONSOLE MODE 

CARD IN READ STATION STATUS 
PREMATURE END OF CARD STATUS 

IR = 012 
IR = 013 

After starting the program at 0500, the program halts at IR0201. 

The user then enters a • 1' in the A-- register and hits • RU N• if h~ wishes 
to input parameter options. Otherwise he just hits "RUN'. If no options are to 

be input, the parameters remain unchanged,. sense mode will be used, and the 
initialization test is begun (see below). 

If options are to be input, the test halts at IR=0202. The default '(Qlu.s 
here are 030 for the card reader device address and a •1• to indicate that the 
initialization test is to be performed. If the user is not satisfied with these yalues, 
he must key-in the card reader device address in the A-register and/or a •o• in 
the B-register to indicate that the initialization test is not to be performed~ If no 
initialization is to be performed, the initialization section is skipped. 

If initialization is to be performed, the test halts at IR=G203. The user 
then empties the card ·reader hopper and subsequently restores the ccrds to the 
card reader hopper to induce a hopper empty and a reoder not ready condition. 
The user then hits • RUN'. The sense reader ready is then executed, and if it is 
true an error hah occurs· at IR=0204. The user may then hit • RUN' to continue 
after the i nitioli zation section of the test. 

If th~ reader is not sensed as ready, an initialization command is 
executed and a wait executed in order to allow the initialization command to be 
mechanically effected. A sense reoder ready is then executed. This time if the 
result is 'TRUE' no message is printed, and the test proceeds. 

COOf ;.- ~ 
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If the result of this sense reader ready is 'FALSE', an error halt occurs at 
IR = 0205.. The US« ~y continue with the test by hitting 'SYSTEM RESET' followed by 

'RUN'. 
If the 'options' olternatiye was not specit1ed, the t~t trys to read a 

card using the sense mode. If the 'options' alternative was specified, the test halts 
at IR = 0206 .. 

The user· then enters the 1/0 mode in the A-register ('0' for sense, '1' 
for SIC, and '-1' for PIM); and, if appropriate, the SIC device address i:1 the 
8-register. The default values ere A-register = 0, &-register = 020. 'RUN' is 
then hit. 

If the Pt·M is specified, the prowarn holts at I R=0207 and the user must 
enter the PJM device _address in the A-register, the trap location in the 8-regist«, 
and the interrupt ·mask in the X-register. The default values are A = CWO, B = 0100, 
X = 0376; see the ~otlowing table to obtain the interrupt mask: 

Interrupt U ne .VCSt Common Trap Location lnterrC!'! Mcalc 

0 0100 0316 
1 0102 0375 
2 0104 0373 
3 0106 0301 I 

4 0110 0357 
5 0112 0337 
6 0114 O'ZT1 .. 
7 0116 o1n 

If the 'READY' condition comes on, on the card reader, the program 
will read one card; otherwise, the program wiU halt at IR = 3. If no error is 
detected, each of· the· 80 characters will be stored in meft'IOI y. If a c:cai r.eoder 
error is sensed and the hopper is not empty, the preg~-. will halt at IR = 4. 

If a card r_.., error. is s.....d and .the hepper is empty, the test. wi I I 
haltatthe IR==0210summary IOiCOtion (.e bejow). Other abnormat cadiMa• whieh 
would prevent tne rea.fing of o card oleo produce halts when app• iaN. They 
are:. 

Halt 

IR = 5 
lR = 6 
IR = 7 

No character ready after suffici.ent interval 
BIC bUiy prior .to BIC initialization 
BIC abnertnal stop 

i 
\ 

r· 
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Halt Explanation 

IR ·== 010 
IR :::-: 011 

No character ready interrupt after sufficient interval 
BIC busy time-out after initialization of BIC 

After any such error, it is only necessary to hit •sYSTEM RES~T' and then 
'RUN • to resume the attempt to read a card. 

Each column is tested for a preset bit configuration and if the data is correct, 
the next card is read. If the data is incorrect, the error count is incremented and if SS2 
is set, the program will halt at IR = 0100 with the X, B, and A-registers containing the 
column, the expected value, and the actual value, respectively. Hit 'RUN • to continue. 

Each column of each card is thus tested. If SS3 is set at any time during the 
read operation of if a 'hopper empty' is sensed, the program will halt at I R = 0210 with 
the following information in the registers: 

A register= data error count 
B register= number of cards read 

The following halts may be executed as detected: 

IR = 012 
IR = 013 
IR = 014 

2.4 OUTPUT STATEMENTS 

Card in read station status 
Premature end of card status 
Reader ready while reading 

620 CARD READER TEST 
CARD READER DA = 
1/0 MODE 
BIC DA = 
PIM DA = 
TRAP LOCATION= 
INTERRUPT MASK = 
INVALID 
CHARACTER READY TIME-GUT 
CARD READER ERROR 
END OF TEST, NUMBER OF CARDS READ IS XXXXXX,* 
TOTAL NUMBER OF ERRORS IS XXXXXX,* 
BIC ABNORMAL STOP · 
READER NOT READY 
BIC BUSY 
PERFORM INITIALIZATION TEST? 
EMPTY HOPPE~:.OF CARD READER AND THEN RESTORE CARDS 
DO NOT MAKE READER READY 
HOPPER EMPTY 
READER READY SENSED 
IT SHOULD NOT HAVE BEEN 

* Octal numbers 

~ varian data machines 
~ a vanan subsod•ary 

96A0039-000B 
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INITIALIZATION ERROR 
OPTIONS? 
INTERRUPT TIME-GUT 
BIC BUSY TIME-GUT 
CARD IN READ STATION STATUS 
PREMATURE END OF CARD STATUS 
READER READY WHILE READING 

2. 5 INPUT STATEMENTS 

The following output statements require that the user input octo) nu.,..Oer~ 
followed by a period or comma: 

CARD READER DA = 
PIM DA = 
BJC DA = 
TRAP LOCATION = 

. INTER&JPI' MASK = 

The following output statement requires that the user input '81C' 1 'SEN• 1 

or 'PIM'. 

2.6 HALT TABLE 
Instruction 
Reqister 

1 

1/0 MODE= 

Significance 

User removes ccrds &om reader and then replaces 
theta (initielizetien tat-Teletype ...-). Hit 
I RUN' to ContlftUIII• . 

2 Initialization error (Teletype Mode). Hiti •sYSTEM RESET' 

0201 

0202 

and 'RUN•· to continue. 

5et: A = 1 to input optiON. If no Opti0.~ 
wonted, lecwe A = 0. (COI"*).e Mede). H~t 'RUN' 
tQ continue • i 

I 
Set: A= card ·r.-.,. device addresa, 8 = '•01 f« 
,no initialization twst, and '1' for initioli.titim test· , 

-
IN'~'~. .(SHT !Jij.Of 5/ -



Instruction 
Registet 

0203· 

0204 

0205 

0206 

0207 

0100 

7 

5 

010 

011 

Significance 

or leave defaults A = 030, B = l (Console Ntode). 
_Hit • RUN' to continue. 

User removes cards from reeder and then replaces 
them (i ni ti ali zation test- Console Ntode). Hit 'RUN' 
to continue. 

Reader ready sensed before initialization error (Console 
Mode). Hit 'RUN' to continue. 

Initialization error (Console lv\ode}~ Hit 'SYSTEM 
RI!SET' and 1RUN • to continue. 

Set: A = '0' for sense mode, '1' for BIC mode, 
'-1' for PIM mode; and 8 = BJC device address, if 
appropriate. Default values are A =0, 8=020 (Console 
Mode). Hit 'RUN • to continue. · 
Set: A = PJM device address, B = trap .location, 
X = interrupt mask. Default values are A = 040, 
8 = 0100, X = 0376 (Console MOde). Hit 'RUN' 
to continue. 

Data error (SS2 set). 
X = column 
B = expected data 
A = actual data 

Hit 'RUN' to continue. 

BIC abnormal stop. Hit 'SYSTEM RESET' and 1RUN 1 

to continue. 
Character ready time-out. Hit 'SYSTEM RESET' and 
'RUN • to continue. 

Interrupt time-out (PJM mode). Hit 'SYSTEM RESET' 
and 'RUN' to continue. 

BIC busy time-out after initialization of BJC (BIC 
Mode). Hit 'SYSTEM REsa• and· '.RUN' to continue. 

Reader not ready. Hit 'SYSTeM aiSEl' and 1RUN' 
to continue. 

.. 
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Instruction 
Register 

6 

4 

02i0 

Si ani fieance 

BIC bUiy prior to initialization. Hit 'SYSTEM RESET' and 
'RUN' to continue. 

Card reader error. Hit 'SYSTEM RESET' and 'RUN' to 
I 

continue. 

Test summary (Console Mode). 
A = number of data errors 
8 = nu,...,.. of cards read 

------

: I 

i 
! 

I I 
I 

i I 

I 
I 

i 
I 
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SECTION 3: INTERNAL SPECIFICATIONS 

3.1 COMPONENT SPECIFICATIONS 

The main I ine section of coding performs all the functions of the 620 
Card Reader Test except inputting a card. The actual teletype communication 
subroutines referenced in the mainline section, however, ore actually in the 620 
Test Executive. These subroutines are OUTD, OUTG, INPD, INPE, and INPG. 

There are three card reader 1/0 routines - one which utilizes sense 
control only, one which utilize6 the BIC, and one which utilizes the PIM. The 
routine utili zed is determined by the user. 

3.2 MEMORY MAP 

Location 

50C-2070 

~0/i-2266 

~4:24-2571 

. 2572-2620 

2620-3341 

G-01 
04().-043 
04oo-04n 
051 00-07777 

3.3 1/0 COMMANDS TESTED 

Contents 

Mainline section 

Card Reader Driver 
(Sense Control) 

Card Reader Driver 
(PIM Control) 

Card Reader Driver 
(SIC control) 

Device Address Setter 

T e I etype ~ssages 

620 lv\aintain II Test Executive and Loaders 

3.3.1 Cord Reader (assumed device address = 030) 

CODE 
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Command 

SEN 0630 

SEN 0330 

SEN 0230 

SEN 0130 

EXC 030 

EXC 0230 

CIA 030 

.SEN 030 

N\eaning 

Reader ready? 

Hopper empty? 

Reader error? 

Character ready? 

Initialize Card Reader (implemented only on 
620..25) 

Feed a card 

Input Character Buffer 

Card in Read Station 

3.3.2 PIM (assumed device address = 040) 

Command Meaning 

EXC 0540 Clear and disable PIM 

EXC 0240 Enable PIM 

OAR 040 Output PI M interrupt mask 

3.3.3 BIC (assumed device addresses = 020 and 021) 

Ct>mmand Meaning 

EXC 020 Activate B IC 

EXC 021 Initialize BIC 

SEN 020 BIC busy? 

SEN 021 BIC abnormal stop? 

OAR 020 Output to BIC initial address register 

OAR 021 Outout to · B IC final ~. _... reaister 
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3.4 COMPONENT DESCRIPTIONS AND FLOWCHARTS 

Title: Mainline Program (not a closed subroutine) 

Symbolic Name: START 

Purpose: To input user parameters; optionaiJ y, perform initialization test; check 
card input data; and communicate error conditions. 

Description: There are two modes: Teletype and Console. In Teletype mode, the 
Options parameter, Initialization Test parameter, card reader device address, 1/0 
mode, BIC device address (if appropriate) .G'1d :P~M device a.dda!ss, trap location, 
and interrupt mask (if appropriate) ore input from the teletype. The cards ore then 
input and checked unti I a data error occurs (with 552 set), or a cord reader 
problem occurs, or the user sets SS3. All messages, except data error, are 
output to the teletype. The Console mode is the same but register entry and displa~ 
are used instead of the teletype. 

Entry Points: START 

Calling Sequence: N .A. 

Entrance Parameters: N .A. 

Exit Point: The program is a continous loop. Any halt followed by a 'RUN' on 
the 620 console wi II restart or continue it. 

Exit Parameters: N. A. 

Tables or Files Modified or Read: N.A. 

Tables or Files Created: The card data input buffer, IBUF, is used for data input. 

Called by: N .A. 

Called from: CORD, PMRD, and BCRD - the Card Reader Drive~ DYAD- the 
Device Address Setter; and 620 Executive 1/0 routines. 

Exception Conditions: See 2.3.2 and 2.3.3. 

Timing: 900 cards per minute for 620..22, and 300 cards per minute for 620-25. 

CO'OE ~ 
IOENT. NO ~ 

-

.., 

-... 
~ ... 
.... 

89A0180 

{SHT I~ OF 5J 



Size: 01371 words, including data blocks. 

Comments: This program is d• igned to be run in coniunction with the 620 Test 
Executive and uses flags and 1/0 routines residing in that program. Console mode 
is set by starting th~· 620 Test Executive at 06152; Teletype mode is set by 
s~oiting it at 07000. · 

Special Notation: N. A. 

Hardware Details: .A.Model 62Q-22 or 6~5 card reader is required. Also: 
SEN 0630 and, opt_ionolly, EXC 030*. 

Flowc~rts: See following sheets. 

* A device address of 030 is assumed for the card reader. 
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Tftle: DEVICE ADDRESS SEiTER 

Symbolic Name: DYAD 

Purpose: To se·t the device addresses of 1/0 instructions 
referred to tn the .calling sequence, according to the parameter 
specified in the calling sequence. 

Description: The.device address to be used is gotten f~ 
the call tng sequence. Each t·nstruct1on is fetched from the 
calling sequence poJnters, altered,- and stored back. When all 
the specified addresses are·a1tered, the program returns. 

Entry Points: The only entry ~lnt Is DYAD. 

Calling Sequenc:e: CALL OVAO, (OW. lee address); .---a sequence 
of addresses of lnstructl·ons to be altered---; (a zero); 
return location •. 

Entrance Par-t•rsa. The dwlce address Is specified In the first 
data word after·· the ca1.1 to DVAO. The subsequent data .ords 
are all addresses of Instructions· to· be altered.· ·The final data 
word Is a zero. 

Exit Point: The .subroutl• wl11 exit right after .-the zero 
following the l.nstr~t1on address• I fst e)Cf)1alned ·In IMrance 
Parameters. 

Exit Parameters: N.A. 

Table of Files Modified or Read: Each specified Instruction 
has Its last 6· .bits set to the .given device address. 

Table or Files Created: N.A. 

Called By: START- Hainline section; and CORD, ·PMRO, and 
BCRD - the Card Reader Drivers. 

Called From: N.A. 

Except ion Conditions·: · N.A. 

Tinilng: About 22:cyc1es per· instruction altered+ 13 cycles. 

Size: . 027 words •. 
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Comments: N.A. 

Special Notation: N.A. 

Hardware Details: N.A. 

Flowcharts: See following sheet. 
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Title: CARD READER DRIVER (SENSE CONTROL) 

Symbolic Nome: CORD 

Purpose: To input and store 80 columns of data from 1 card using sense control. 

Description: The Band X registers ore preserved, and the cord reader device address 
is set in all 1/0 instructions by calling DVAD. A reader ready sense is performed, 
and if the sense response is true, a card is fed, and each character is input 
and stored in the buffer given in the calling sequence when sense character 
ready comes true. If the reader is not ready originally, if there is a reader 
error sensed during character input wait, or if character ready is not sensed 
true, and .or hopper empty is sensed, an appropriate exit is token·. Otherwise, 
the normal exit is taken. 

Entry Points: The only entry point is at C ORO. 
1 word 

Calling Sequence: CALL CORD; (Buffer Address); (Reader ~~oe,dy Return); 

2 words 2 words 2 words 
(Hopper Empty Retum); (Reader Error Return); (Character Ready Time-out Retum); 

(Normal Return). 

Entrance Parameters: The buffer address is specified in the f._ data word 
after the call to CORD. No registers need be set for entry. 

Exit Point: The exit points ore given in the calling sequence and, with the 
exception of the ·normol return, must contain JMP instructions to the appropriate 
processing area. 

Exit Parameters: The B and X registers are restored at exit 1time. 

Table or Files Modified or Read: 80 characters are stored in the given buffer, 
I BUF, starting from the buffer beginning. 

Tables or Files Created: N .A. · 

Called By: Mainline program (STARn 

Called· From: Device Address Settef' (DVAD) 
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Exception Conditions: · The device address of the card reader must be. stored in 
SC RO before entry. 

Timing: 900. cords per minute for 620-22, and 300 cards per minute for 62Q-25. 

Size: 0176 

Comments: The user must set $CRD to the card reader device address before 
calling CORD. The ~etum points must also contain jumps to the appropriate 
procMSors. 

S~ial Notation:· N. A. 

Hardware Details: SEN 0630, SEN 30, SEN 0330, EXC 0230, SEN 0130, SEN 0230 
CIA 030 ,(a device address of 30 assumed) • 

F lowchorts: See following sheets. 
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Title: CARD READER DRIVER (PIM CONTROL) 

Symbolic Nome: PMRD 

Purpose: To input and store 80 columns of data from 1 card using 
PIM control: 

Description: The X and B registers are saved and the card reader and 
PIM device addresses are set by calls to DVAD. A reader ready is sensed, 
and if true a card is feeL The PIM is then disabled, the trap branch 
set, and the P IM enabled. Columns are then input when each interrupt 
is received. If reader Teody was sensed OriginoJJy, or a··recrder error is se·nsed,. 
and/ or a hopper empty condition is sensed, or too long is spent waiting 
for an interrupt - an appropriate error exit is token. Otherwise a 
normal exit is taken. 

Entry Points: The only entry point is PMRD. 

1 word 2 words 
Calling Sequence: CALL PMRD. (Buffer Address); (Reader Not Ready Return); 

2 words 2 words 2 words 
(Hopper Empty Return}; (Reader Error Return); (Interrupt Time-out Return); 
(Normal Return). 

Entrance Parameters: The buffer address is specified in the first data 
word after the call to PMRD. No registers need be set for entry. 

Exit Point: The exit points are given in the calling sequence and with 
the exception of the normal return, must contain JIAP instructions. 

Exit Parameters: The B and X registers are returned to their original 
state. 

Table or Files 
Modified or Read: 80 characters are stored in the given buffer, IBUF 
starting from the beginning. 
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Tables or Files 
Created: N.A. 

Called Bys Hainline Program (START) 

Called From: Device Address Setter (DVAO) 

Exception Conditions: The device address of card read­
er and PIM and the trap location and interrupt mask 
must be stored in $CRO; $PIM, INLO, and MASK, respect-· 
ively. 

· Timin~: 900.cards per minute for 620-22 and 300 cards 
per mtnute f~r 620-25. 

Size: 0145 ~rds. 

Conments: ·. The user must set $CRD, $PI M, I NLO, and 
HAS~ to the· ~rd reader device address, PIM device 
addTess, trap location, and Interrupt mask, respectively, 
be-fare calling PMRO. The return points must also 
contain j&~Rps to ·the appropriate processors. 

Special NOtatlona N.A. 

Har~re Det•lls: SEN 0630, SEN 0330, EXC 0230, EXC 
0540, OAA 040·~ EXC 0240, SEN 0230, CIA 030*. 

-Fiowcherts:· . See fo11ow1·ng sheets. 

.. 
•. 

* Device addresses of 030 and 040 are assumed for the card 
reader and P.IH,· respeetfve1y. 
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Title: CARD READER DRIVER (BIC CONTROL) 

Symbolic Name: BCRD 

Purpose: To input and store 80 columns of data from 1 card 
using BIC control. 

Description: The X register is preserved and the card 
reader and BIC deyice addresses are set by calls to DVAD. A 
reader ready is sensed, and if true a BIC not busy is sensed. 
If true the BIC is initialized, an initial and final buffer 
address are output to the BIC, the SIC is activated and a 
card is fed. If the BIC goes not busy before a BIC abnormal 
stop, reader error or time-out occur, a normal exit is taken. 
These conditions plus the initial conditions of reader not 
ready and/or hopper empty or BIC busy have separate exits. 

Entry Points: The only entry point is BCRD. 
1 word · . 2 words 

Ca11 ing Sequence: CALL BCRD; (Buffer Address); (Reader Not 
2 words 2 words 

Ready Return); (Hopper Empty Return); (BIC Busy Return); 
2 words 2 words 2 

(Reader Error Return); (BIC Abnormal Stop Return); (Time-out 
words 

Return) ; (Norma 1 Return). 

Entrance Parameters: The buffer address is specified in the 
first data word after the ca11 to BCRD. No registers need 
be set for entry. 

Exit Point: The exit points are given in the calling sequence 
and with the exception of the normal return, must contain JMP 
instructions. 

Exit Parameters: The B·and X registers are returned in their 
original state. 

Table or Files Modified or Read: 80 characters are stored 
in the given buffer, IBUF; starting from the buffer beginning. 

Tables or Files Created: N.A. 

Ca11ed By: Mainline program (START) 

Called From: Device Address Setter (DVAD) 
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Exception Condltlons: The device address of card reader and 
the first device address of BiC must be stored in $CRD and 
$SIC before entry. 

Timing: 900 cards per minute for 620-22 and 300 cards per 
minute for 620-25 •. 

Size: 0136 words. 

Corm1ents: The user must set $CRD and $BIC to the card reader 
device address and first SIC device address before call lng BCRD. 
The return points must also contain jumps to the appropriate 
processors. 

Special Notation: N.A. 

Hardware· Deta 11 s: SEN 0630, SEN 0330, SEN 020, EXC 021, OAR 
020, OAR 021, EXC 020, EXC 0230, SEN 0230, SEN 021* 

Flowchart!\: See -fo 11 owl ng sheets. 

*Device addresses of 30 and2l)are assumed for the card reader 
·and B I C, respect lve 1 y. 
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SECTION 4: TEST SPECIFICATIONS 

4.1 OBJECTIVES 

The purpose of this section is to provide the user 
with information as to which hardware configurations have been 
run with the 620 Card Reader Test and give hardcopy examples 
of TTY output as a result of running the test in Teletype 
Mode. Within reason, a concerted attempt was made to test as 
many combinations of condit_ions as possible and provide 
example output. 

4.2 CONFIGURATlON 

The.following hardware configurations were success­
fully checked ·out· .with the program: 

620/F-100 with 620-25 

4.3 TEST RECOMMENDATIONS 

. In order to thoroughly t~t .the card reader, it is necessary t_o simulate 
certain error conditions to see if a- card reader error (or in the case of a dark check 
reader not ready is sensed) is then sensed. A pick failure is created by placing 
the thumb below the bottom of the deck in the input hopper during the reading 
of cords. Produce eno~ upward pressure to keep the .nex._ cord from being 
fetched but do not push-Up the deck and thereby produce a hopper empty. 

A hopper empty is best produced by allowing the 
cards to run-out in the input hopper. 

. The stop button shou1d be pressed (only momentarily, 
or a time-out. will -occur) during the reading of cards, and 
then the reader·re-readied to Insure that no interference with 
data transfer takes place. 

A;light,check is produced by inputting card A (on 
the fo 11 owl ng page) nested l n a deck of good cards: . c;: 1 (~·tl\( 

A dark check is produced by inputting card 8 (on the 
following page) nested in a deck of good cards: Ru '---fl«:P 
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