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SECTION 1: TEST PROGRAM OVERVIEW 

1.1 INTRODUCTION 

The 620 Card Reader Test determines whether or not the card reader 
is functioning correctly in conjunction with the 620 computetr. Card reader 
models 620-22, 620-25 and 620-28 can be thus tested. 

The 620 Card Reader Test operates with the 620 Test Executive and 
thus uses standard teletype 1/0 routines and is equipped with both a Console Mode 
and a Teletype Mode (see Document 98A995200 1·~.J. 

1.2 PROGRAM DESIGN OVERVIEW 

1 • 2. 1 

An optional initialization check is provided to test the initialization 
command ( EXC 030 for card reader device address 030). This command is 
current! y implemented on I y on the models 620-25 and t. ()-.!8. 

fhe 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 user :1nd halt. 

1. 2. 2 

Each commumn is tested for preset bit configuration and if the data is correct, 
the next card is read. If the data is incorrect 1 the error count is incremented and if SS2 
is set, the program will halt with the error information in the registers. If SS2 is not set, 
the next column wi II be tested. 

1.2.3 

Each column of each card is thus tested. If SS3 is set at any time or 
if the hopper becomes empty, the total data error count will be provided to the 
user and a halt will be executed. Otherwise the program will continue to run 
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~-·-------------------------------------------------------------------

until a reader ready condition does not 4:ome on and/or an erTor condition is 
sensed. 

The user may determine whether 1/0 is to be performed under sense, 
PIM, or BIC control by providing the appropriate parameter. 

1.3 HARDWARE SUMMARY 

The following hardware items ere required or are optional to use 
this program: 

1. A 620 series computer with at least 4K of memory. 

2. A Mode I 620-22, 620-25, or 620-28 Card Reader. 

3. (Optional) A model ASI3 3 or ASR35 teletype. 

4. (Optional) BIC. 

5. (Optional) .PIM • 
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A hardware diagram is given below: 
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SECTION 2: EXTERNAL SPECIFICATIONS 

2. 'I GENERAL 

The external spec lflcatlon pr~·vldes all the operating procedures and 
information pertinent to user interface. 

2.2 LOADING PROCEDLME 

The 620 Card· Reader Test is avaHabl e as an obJect tape or as an 
obfect card deck. 

2.2.1 

If the obfect tape is used, the user must secure a copy of the 620 
Test Executive obfec_t tape (part numb·er 92U>107-QOI, SPS 89A0122). The device 
used to load the tapes can be the ASR3~1 or ASR35 teletype pap• tape reader or 
the high speed paper tape reader. The 620 T•t 5cecutlve Is loaded first and 
executed to set the Consol,e/ Teletype,· N\ode 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 l=xecutlve (If a teletype is being used), or 
by loading it from the console. 

2.2.2 

If the obiect card deck is use·d, the user must enter the card reader 
bootstrap given below. The card deck F·rovided (part number 92JOIOI060A) contains 
the card binary loader, 620 Card Reader Test, and 620 Test Executive in that order. 
This deck is placed in the. read hoppe1r Ctf the card reader and the card reader 
readied. The A, I, X and Instruction r·egisters are then cleared; the P reqister 
set to (131; and 'SYSTEM RESET' ther. hilt 'RUN 1 on the 620 console. When the 1READY • 
light co.mes on, on the card reader, the C4lrds will begin to load (there may be 
some warm-up time before 'READY' co,mes on). 

---·----------------------~~~~~----.---------------~~----------~.~ CODE .. .. 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 Executhe 
(S PS 89A0122) to set the Console;1' eletype ~de flag and hit1 • RU N•. The actual 
620 Card Reader Test is started at 0500, after the Console,lr eletype Mode flag has 
been set. 

2.2.3 CARD OBJECT BOOTSTRAP LOADER* 

Location Coding S~mbolic Program 
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 INA 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 
0001 ~16 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 f-.Aode 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 Mode are given next. 
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.. -------------------------------------------------------------------------
2.3.1 SENSE SWITCH SETTINGS 

Switch 

2 

3 

2.3.2 TELETYPE MODE 

'Set' 

Not used 

Halt on delta error 

Wi ~up test and 
prepare for a new 
one 

'Reset' 

On data error, count it 
and continue 

Continue with test 

After starting the program at 0500 the teletype prints: 

620 CARD REA()ER TEST 
OPTIONS? 

The user responds with a •y• or an 'N 1 for •yes' or 'no•, respectively 
(no period or comma is input). If no op·tions are requested, the parameters remain 
unchanged and the initialization test is performed .(see below). If options are 
requested the following message is output: 

CAR"D READER DA== 

The user then responds with ·the octal device address of the card 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 REJ.DER AND THEN RESTORE CARDS 
The program then halts atiR=l*to allow th~e user to comply with this request. The 
user then hits 'RUN •. · 

The progran then senses for a r~~ader ready condition. If the reader is ready 
when sensed, indicating a malfunction of i·he reader ready sense I ine, the following is printed: 

READER READY SENSED 
* I R ~~the l.nstruction Register 

ccii:·· ~~~------·----------... .--8-9A--01•8•0----
IDENT. t«> ~ . 
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The rest of the parameters are then input (or if no opt;ons were specified, 
the te.-st try.\ to rt'od u card). 

If 'READER READY' is not sensed the program executes a card reader 
initialize command (currently implemented only on the model 620..25 and 620-28 card 
reader). A wait occurs to allow the reader to be mechanically initialized by this command. 

The reader ready sense is then executed again. If the reader is not ready, the 
following message is printed and a halt occurs at IR =2. 

INITIALIZATION ERROR 

Hit 'SYSTEM RESET' and 'RUN 1 to continue with the test. If the reader is ready, 
the initialization was satisfactori I y performed. In either case, if options were not 
specified, the program attempts to read a 'card using the sense mode, if options 
were specified, the program prints: 

1/0 MODE= 

The user then types BIC, SEI.._., or 111M* (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 skippect; otherwise the 
teletype types: 

BIC DA= 

The user must then type the octal device address of the B IC followed by a period 
or comma. 

If he types BIC or SEN the following messages ore skipped; otherwise the 
te ~etype 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). 

Interrupt Line 
0 
1 
2 

Most Common 
Trap Location 

0100 
0102 
0104 

lnterruf Mask 
0 76 
0375 
0373 

* While inputtinq BIC, SEN, or PIM, the user may delete the previous character 
input with a • ~--•. 

~ varian data machines 
~ 11 varian !lubsrdlary 
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- -
Malt Comii!IOft 

I nt•rupt Line lrtll LocJ!!!!! lntwrupt Maak 

3 0106 0067 
4 OliO 0357 
5 0112 0337 
6 0114 0'07 
7 0116 0177 

If the 'READY' condition does not come true on the ccird reCICMr, the progrc:am 
will type 'READER NOT READY' and sul:•sequently halt at IR = 3 unless SS3 is set, 
in which case the summary message will be ·typed. If n0 reader errOr is detected, 
each of the 80 characters .will be stored In memory. If a card reader error Is senscad 
and the hopper is not empty, the prowa111 will type the following: 

CARD READER ERROR 

This will be followed by a holt at IR =~/A .• 

If a ccrd reader error Is sensed and the hopper Is empty, the following 
message will be typed followed by the summary message. 

HOPPER EMPTY 

Other abnormal conditions ·which would· prevent the reading of a card 
are also typed when· appropriate. Thet ftlleiiGpS ere general I y self explanatory 
and are given beloW ·~her with thl' st~uent halt location: 

CHARACTER READY TIME-c,UT 
BIC BUSY (prior to initialization of BIC) 
BIC: ABNORMAL STOR 
INTERRUPT TIME-QUT 
BIC BUSY TIME OUT (after initialization of BIC) 

Halt 

IR = 5 
IR = 6 
IR = 7 
IR = 010 
I R = 011 

After any such error I It. Is on II y necessary to hit 'SYSfEM ReSET. ond thert 
'RUN' to resume the attempt to read a car~. 

Each column is tested for a preSE't bit configuration, and if the data is correct, 
the· next card is read. If any data is incorrect, the error count is incremented and if SS2 
is set, the program will halt at IR = 010(), with the X, B, and A- registers containing the 
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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"r 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 'RUN' if he wishes 
to input parameter options. Otherwise he just hits 11 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 ~Q.Iues 
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 values, 
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 initiali zotion is to be performed, the test halts at IR=G203 • The user 
then empties the card reader hopper and subsequently restores the cards to the 
card reader hopper to induce a hopper empty and a reader not ready condition. 
The user then hits • RUN'. The sense reader ready is then executed, and if it is 
true an error halt occurs at IR=0204. The user may then hit 'RUN• to continue 
after the i ni ti ol i zation section of the test. 

If the 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 reader ready is then executed. This time if the 
result is 'TRUE' no message is printed, and the test proceeds. 
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.. ----------------------............................................. ... 
IR = 0205w 

'RUN'. 

If the result of this seNe reader ready is •fALSE', an error halt occurs ~~t 
The user may continue with the test by hitting 'SYSTEM RESET • followed b)t 

If the 'options' alternative w~as not specitied, the test trys to read a 
card using the sense mode. If the 'options' alternative was specified, the test halt·s 
at I R === 0206 • 

The user then enters the 1/0 mode in the A-register ('0' for sense, '1' 
for BIC, and '-1' for PIM); and, if app1·opriate, the BIC device address in the 
8- register. The defaul.t values are A· register = 0, &-register = 020. • RUN' is 
then hit. 

If the PI·M ·is specified, the llrO!J"am halts at IR==0207 and the user must 
enter the PIM device address in the A-r·egister, the trap location in the B-register, 
and the interrupt mask in the X- register o The default values are A = 040, 8 = 0100, 
X = 037 6; see the following table to obtain the interrupt mask: 

Interrupt Line tv\ost Co~)n Trap Location Interrupt Mask 

0 0100 fm6 
1 0102 0375 
2 0104 0373 
3 0106 . 0367 
4 0110 0357 
5 0112 0337 
6 0114 0'07 
7 0116 0177 

If the 'READY' condition c:omes on, on the card reader, the program 
will read one card; otherwise, the prosram will halt at IR = 3. If no error is 
deh~cted, each of the 80 characters will be stored in memory. If a card r.eader 
error is sensed and the hopper is not e"'''ty, the program will halt at IR = 4. 

If a card reader error. is sensftd and the hopper is empty, the test wi II 
halt at the IR==0210 summary location (see below). Other abnormal corMtlons which 
would prevent the readfng of a card alae; produce halts when appropriate. They 
are: 

''16A0039-000A 

Halt 

IR = 5 
IR = 6 
IR = 7 

~~mation 

No character ready after sufficient interval 
BIC busy prior to BIC initiali zatlon 
BIC: abnormal stop 

89A0180 



Halt 

IR = 010 
IR =011 

Explanation 

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 RESET' 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-OUT 
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 HOPPEir.:OF CARD READER AND THEN RESTORE CARDS 
DO NOT MAKE READER READY 
HOPPER EMPTY 
READER READY SENSED 
IT SHOULD NOT HAVE BEEN 

* ()ctal numbers 

~ varian data machines 
~ A w~r~an sub!11d1ary 
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INITIALIZATION' ERROR 
OPTIONS? 
INTERRUPT TIME-QUT 
BIC BUSY TIME-GUT 
CARD IN READ STATION STATUS 
PREMATURE END OF CARD STATUS 
READER READY WHILE READIN<~ 

2.5 INPUT STATEMENTS 

The following output statements require that the user input octal nu,..,ers 
followed by a period or comma: 

CARD READER DA = 
PIM DA = 
BIC DA = 
TRAP LOCATIOI'wl = 
I NT ERIIJ P1' MAS IC: = 

The followlng output statenwnts require that the user input • Y' for 'ye'J 
or • N' for •no•. · 

OPTIONS? 
PERFC~RM INITJALIZATION TEST? 

The following output statenMtnt requires that the user input 'BIC' 1 'SEN' 1 

or 'PIM'. 

2.6 HALT TABLE 
Instruction 
Register 

1 

2 

0201 

0202 

·16A0039-000A 

1/0 MODE= 

Slgnif~~ 

User r•moves ccrds from reader and then replaces 
them (l,iltlalization test-Teletype. mod•·>· Hit 
'RUN•· to continue. . 

lnitlali z~ation error (Teletype Mode). Hlti 'SYSTEM RESET 11 

and • RU 1'-1' to continue. 

Set: A = 1 to input options. If no Options 
wanhtd, leave A = 0. (Corwole Moc:Je). Hit •RUN' 
to contl nue • 

Set: A = cc:rd reader devl ce address, B = 'o• for 



Instruction 

Regiat~··-· 

0203 

0204 

0205 

0206 

0207 

0100 

7 

5 

010 

011 

S i gni fi cance 

or leave defaults A = 030, B = 1 (Console Mode). 
Hit 1 RU N1 to continue. 

User removes cards from reader and then replaces 
them (initialization test- Console tv\ode ). Hit 'RU N 1 

to continue • 

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

Initialization error (Console Mode). Hit 'SYSTEM 
RISET' and 1RUN' t.o continue. 

Set: A = '01 for sense mode, 1 11 for BIC mode, 
1-1 1 for PIM mode; and B = BIC device address, if 
appropriate. Default values aie A =0, 8=020 (Console 
Mode). Hit 'RUN 1 to continue. 
Set: A = PIM 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 'SYSfEM RESET' and 'RUN' 
to continue. 
Character ready time-out. Hit 'SYSTEM RESET' and 
'RUN • to continue. 

Interrupt time-out (PIM mode). Hit 'SYSTEM RfSET' 
and 'RUN' to continue. 

BIC busy time-out after initialization of BIC (BIC 
N\ode). Hit 'SYSTEM Rl!s~· Gftd· 'RUN' to continue. 

Reader not ready. Hit 'SYSTeM USEJ' ll'td 'RVN' 
to continue. 

.. 
~ 89A0180 
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6 

4 

0210 

96A0039-<>00A 

BIC lbUI·Y prior to initialization. Hit 'SYSTEM RESET' and 
'RUt-'' to contl nue. · 

Card t·eader error. Htt 'SYSTEM RESET'·and 'RUN' tc) 
continue. 

Test surnmary (Console Mode). 
A = nuJtnber of data errors 
8 = nu"'*' of ecrds read 
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SECTION 3: INTERNAL SPECIFICATIONS 

3.1 COMPONENT SPECIFICATIONS 

The mainline 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, are 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 utilize.s the BIC, and one which utilizes the PIM. The 
routine uti I i zed is determined by the user. 

3.2 MEMORY MAP 

Location 

500-2070 

2071-2266 

2267-2433 

2424-2571 

2572-2620 

2620-3341 

Contents 

Mainline section 

Card Reader Driver 
(Sense Control) 

Card Reader Driver 
(PIM Control) 

Card Reader Driver 
(B IC control) 

Device Address Setter 

Teletype tJessages 

D-Ol 
040...043 
04()()-0477 
051 oo- 07777 620 Maintain II Test Executive and Loaders 

3.3 1/0 COMMANDS TESTED 

3.3.1 Card Reader (assumed device address -= 030) 

~~---- '" 
... 

tofNf.NO '" : 89A0180 . 
~ 
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---------------------------------------------------------------------·~· 

Command 

SEN 0630 

SEN 0330 

SEN 0230 

SEN 0130 

EXC 030 

EXC 0230 

CIA 030 

SEN 030 

~~aning 

Reader ready? 

Hopper empty? 

Reader error? 

Character ready? 

Initialize Card Reader (implemented only on 
620-25 and 6J0-:~8; 

Feed a card 

Input Character Buffer 

Card in Read StaHon 

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 =: 0:20 and 021) 

'i6A0039-000A 

Ct.>mmand 

EXC 020 

EXC 021 

SEN 020 

SEN 021 

OAR 0.20 

OAR 021 

Meaning 

Activate BIC 

Initialize BIC 

BIC busy? 

BIC abnormal stop? 

Output to BIC initial address register 

Outout to ·BIC final ~-. • · .. --COD! .. ... •tFV 
IDENt~) : : 89A0180 
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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; optionally, perform initialization test; check 
card input data; and communi cote 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) . .and :P~M device addn!tss,. trap location, 
and interrupt mask (if appropriate) are input from the teletype. The cards are then 
input and checked unti I a data error occurs (with SS2 set), or a card reader 
problem occurs, or the user sets SS3. All messages, except data ~~rror, are 
output to the teletype. The Console mode is the same but register entry and display 
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 will restart or continue it. 

Exit Pan1meters: N .A. 

Table::. or Files Modified or Read: N.A. 

Tables or Hies 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 Driver$; DYAD- the 
Device Address Setter; and 620 Executive 1/0 routines. 

Exception Conditions: See 2.3.2 and 2.3.3. 

Timing: 900 cords per minute for 62D-22, and 300 cards per minute for 620-25, 620- ·a. 
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....................................................... d ........... ... 

Size: 01371 words, including data blcclcs. 

Comments: This program is d•lgnecl tc) be run In contunction with the 620 Test 
Executive and uses flags and 1/0 routines residing In that program. Console mod~e 
is set by starting the· 620 Test Executh,e at 06152; Teletype mode Is set by 
starting it at 07000·. 

Special Notation: N. A. 

Hardware Details: A. Model 620-22, 6.20-25, or 620-28 card reader is required •. ~\lso: 
SEN 0630 and, optionally, EXC 030*. 

Flowe harts: See fol·lowing sheets. 

* A device address of 030 ts assumed ltor the card reader. 

~-~----~--.--------------~-.-.... ~ ... ~.wN•I)•·.··~--------------~~--------~ 
\!!YI :'!r,~~.~J~ rnachlnea ~ 

-· -.--... , ..... 
.. . 89A'0180 

I .. . 
: .. I~ . 

l$HT jOOf • • 

'16At!039-000A 



Flowchart Worksheet 

I 

,Aaa.rr 1 

I t l ...... I 
\'1 .~ 

c:-v-- ---- -4Y 
~ varian data maohlnea 
~ a varian aublldlery 

-PROGRAM NO.: 

COOl 
IDINT. 10. 

(rill 
~' 

'39 ;\Ol80 



-t-.. e 
I 
~ 

I 
~ .. . 
i 

Flewcbart Works~eet 

CIWn' 1.0. 

I 
I 

$ 
I 
I 

c0 
I 

~ 
.hii.£U 
.I.UJ:._ 

'II''I· 
.I.WIJJ!. 

Yf.~ 

8--... --·--~ 

'"., 
~@· 

•• r. .. 
NIPAIUID IV 

,roL -t-
e 
I 
!'; 

I ~-~ ..,Al1r ''It $ ·~~~~~:: 

$ 
I 

I 
I 

$1 
riP 

-
: 
: 

-- APNcwat·ft 



t 
e 
<: 

! .. 

Flowchart Worksheet 
PROGIRAMMER: 

CHART 1.0. 

I 

I 

~ 

PROGRAM NO.: DATE 

~·---~--------r-.-.d!~.~ ... -.-'1""~----------t~~-------· 1··· I 
\!!J1 •-n ..... .......,_ ~ =e ~qA,> >a 1 L. 

I Ylll1an IUblldllry t::,.":=:IP:-:-:AAIIO:=:-::•:':':"v --.L.t---·--,~r.-:,_,.:-:::'"":=OVIO::::-::_.,:::------'---_-:=E~;; :l3 OP 51:_ 
otAOIU·600A •• -



-t-
.. e 
I 
t 

~ 
0 
r 
i 

Flowcllart Worksbeet 

CMMT I.D. 

r(v 
I 
I 
I 

$ 

........ 

w.m-

$ BJ!J.lliJJ 

I 
I 

:t= I .AJM.[ 

~ 
twtut 

&:t!JI.N .amw 

~ ~ 
I.J:J.uiJI J.nJJall 

~ 
..JD:dJ 

Clll5:. 
StT. t:L.Ab 
;~ 

1'\ 
SIC 

COD I 
IDIIIT. 110. 

t=-,..,.--____ ..,;-

PIUIPA"R) BY 

ctOC.. 
~ll 

SI'T 1\: o 
FrJ>f\ NC'b ~ 
4PnftJS 

HALT} UUR 
S£"'1'\ A:i 
fl"f;R •Ptt•f..IS 

I .s.tlSII 

~y am·~ 

I 

~~ 
I 

C~ts~A 
-t--

J.!.T.UAN i 
c . .. .. ,. 
~ 
0 
0 .. .. .. 

N•RhAL D 

r 

i ftf.TllRIJ 

__ j_ .c..t3L 
AfUULT 1/AL.! 
nr 
":::o\o 
B•.L 



~ ,.. 
i 

Flowchart 
PACIQAAIAIEA: 

CHART 1.0. 

;~ ~& CAftb 
AbUt bEll. 
hrlAE~:> 

y";n ~GU\ 

RfAflE.I\ Tf 
lJJUfHtlC" 

Worksheet 
fiROCIRMI NO.: DATE 

a-fMT tWE 

~ 
ffALT', 
lUJTJ'I\UIAtl 

&"ltRfl\ 

l!t ~ s:; 

~ .c.:tG1. 
rAuL>\~ •'O' #:'or 
·~•t .,..,.~., 

lf::et'l.OH\tt. 

..c.I.QL 
HALT 1 lf-'Drc 
AEAbt .st o--- '1•:. 
- h\tl-lt 

.... 

! 
~~~um~ !O'fO 

• OLI)o I 
:: 03.,"--- ~ 

I 
I 

mLT1 U\U TS A • ,,, 
~~~lltA~ 

-~· i 
,1 

~ 
Sl-~IU ru, ~ 

b.A~ tftA' ... 1 l.f< ,.,....., ~ 1~. ,,.41( ; 
~ 
~ 
fl 
.I 

~ 
ff , 
i 

l---.t 
I i 
i 
!: 
8 

s ... 
i 

CL&-Aft l IUPOr 
I 6U~t=ER 



Flawc~art Worksheet 

CHMT ~.D. CHMT NAMI 

( 

.. 



t 

Flowchart Worksheet 
PROORAMMER: 

CHART 1.0. 

•tAOt4t-000A 

I 

~ 

® 
I 

~)1 
t 
I 

I 

~0 
'~, .r 

CODE 
IDIIT. 10. 

l"ltBPAitaD IY 

PROGRAM NO.: 

~-· 
11-J<.RthEvr 
(;.~a.u~u 

~Cf>tJ~.!:_j 

I t-JCR£11E..,,.. 

I:RRC.~ 

c:.•"""'' 

APPitOVED IY 

_! 
GET AC.lUAL 
lllttA l.N A 
ANI) EloPEc:re 
VALU£ XJJ 8 

l: IVC ~E l-IE. UT1 
CtJLUMf.J 

Cf/JUIJT 

L~A~- t.11i~1 
C<'IILV ... .; 

CUARAc.r(f{ 

tPJcfl.!kEiv-r 
£R~¢11Q 

C.~t-JI' 

t 



Flowchart Works~eet 
~NDM ___ •. _,_ .. _=----------------·----~~~---~~~-·-= ___________ l~ __ n __________ IPME--~~--

IcttMT NAMI lf!AOCIIWI tw.E OMMT 1.0. 

-t- -t--
.. H'-~ (a e c c•~s::. 

I 
El ~, c: 

z 
: AC.TVAI- ; 

!I ~ 

! ~ a " .. ,. 
il i 

_( 



t 
i 
I . 
~ 

CHMT I.D. 

... 
....... .. 

c.t!i 

UALT 

!: 
§ 
i ,. 
i 



Fllftlllrt 
F II P ......... 

NALT 

••• I 
I 
' I 
i 



PROGRAM NO. 

CHART 1.0. 

t -f--
~ 

.. 
~ 

I 
c 
:0: ; 

~ 
.. ... 

~ ~ ,. r 

i i 

...r.• •. 
............... 



GMMn t.D. 

QU. ---__, 

' g 
I 

i 

~ ............. rn ... 

\!!J·--~ 



t .. ., ,. .. 
! .. 

PROGR~R 

CHART 1.0. 

HALT 

.......... ooo .. 

COli 
IIUT. 10 • 

........ AMID av 

PROGRAM NO. 

HI\LT 



Title: DEVICE ADDRESS SITTER 

Symbolic Name: DYAD 

Purpose: To .e·t the device add1resses of 1/0 Instructions 
referred to tn the ca111ng sequance, according to the parameter 
specIfIed In the call I ng sequen~ce. 

Description: The -device addrtass to be used is gotten from 
the calling sequence. Each lns·tructlon Is fetched from the 
calling sequence pointers, •1tered,- •nd stored back. When all 
the specified addresses •re ·•1tered, the program returns._ 

Entry Points: The on1y entry point Is DYAQ. 

Ca 11 I ng Sequence: CALL DYAD, ( o.v·1 ce address) ; .---a sequence 
of addresses of lnstructl~ons to be a1 tered---; (a zero): 
return location •. 

Entrance Parameters a The device eddress Is specified· In the fl1·st. 
data word after the ce1.1 to ov•.o. The subse~nt data tiOrds 
are a11 addres•s of lnstruct·lc~ns- to be altered. · The final datil 
word Is a zero. · 

Exit Point: The .subroutine ~'111 exit right after .the zero 
following the l.n$tr~tlon eddrt1IS•11st eJCp1alned ·tn IMrance 
Parameters. 

Exit Paran.tersa N.A. 

Table of Files· Modified or Reaclt E.ach specified Instruction 
has Its last &.bits •t to the .given device address. 

Tab 1 e or F 11 e s Created a N. A,, 

Called By: START • Meln11ne uactlona and CORD, ·PMRD, and 
BCRD - the Card Re••r Drlver·s., 

Called From: N.A. 

Exception Condltlonsa N.A. 

Timing: About 22·c.yc1es plr l~tstructlon altered+ 13 cycles. 

Size:· ·027 ~rds. 
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Conments: N.A. 

Special No tat ion: N.A. 

Hardware Deta i 1 s: N.A. 

Flowcharts: See fo 11 owing 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 cord using sense control. 

Description: The Band X registers are preserved, and the card 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 DRD. 
1 word 

CALL CDRD; (Buffer Address); (Reader ~~0rfJady Return); Calling Sequence: 

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

( Normar Return). 

Entrance Parameters: The buffer address is specified in the H• data word 
after the call to CDRD. 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 to the appropriate 
processing area. 

Exit Paramet·ers: The Band X registers are restored at exit .time. 

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

Tables or Files Created: N.A. 

Called By: Mainline program (START) 

Called From: Device Address Setter (DVAD) 

CODE ~ 
IOENT. NO -

89A0180 

IAJI''I. 

REV 



..................................... : ................................. ... 

Exception CondiUons: The devlte addtrUI of the card reader must be stored in 
SC RD before entry. 

Timing: 900. cards per minute for 620··22, and 300 cards per minute for 620-25, 6/0-) 

Size: 0176 

Comments: The user must set $CRD tc, the card reader device address before 
calling CORD. The return points m1usf' also contain iumps to the appropriate 
processors. 

Sp~cial 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:lowcharh: See folloWing sheets. 
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96A0039-000A 

Title: CARD READER DRIVER (PIM CONTROL) 

Symbolic Name: 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 fed. 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 ·ready was sensed originoJI y, or a,·~r error is sensed, 
and/or a hopper empty condition is sensed, or too long is spent waiting 
for an interrupt - an appropriate error exit is taken. 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 ca II to PMRD. No registers need be set for entry. 

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

CODE -
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Tables or Flies 
Created: N.A. 

Called Bys Helnltne Program (START) 

Called From: Device Address Setter (DVAD) 

Exception Conditions: The device address of card read­
er and PIM and the trap location and 1nterrupt mask 
must be stored In $CRD, $PIM, INLO, and MASK, respect-
Ively. 

Timing: 900.cards per minute for 620-22 and 300 cards 
per minute fQr 620-25, 620-,'.8. 

Size: 0145 ~rds. 

Conments:·. The user must set $CRD, $PIM, INLO, and 
MAS~ to the· ~rd reader dev I ce address , P I M dev I ce 
address, t·r• loc.tlon, and Interrupt mask, respectlvel y, 
btrfare eel 1 lng PMRD. The return pot nts must also 
conteln jwnps to ·the; 11pproprlate processors. 

Special NOt.atlona N.A~. 

Hardwere Det•l1sa' SE~I 0630, SEN 0330, EXC 0230, EXC 
0540, OAR. CMO, EXC 0~2~·0, SEN 0 230, CIA 030*. 

·Fiowchertst· see follcwlng sheets. 

· * Device addresses of 0301 ctnd 040 are assumed for the card 
reader and PJM,. respectlv·e1 y. 
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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 
usinq BIC control. 

Description: The X register is preserved and the card 
reader and BIC device 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 initial tzed, an initial and final buffer 
address are output to the BIC, the BIC is activated and a 
card is fed. If the BIC goes not busy before a BIC abnormal 
stop, reader error or time-out Gccur, 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 

Calling 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): (Normal Return). 

Entrance Parameters: The buffer address is specified in the 
first data word after the call 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 
instruct ions. 

Exit Parameters: The Band X registers are returned in their 
or i gina 1 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. 

Called By: Mainline program (START) 

Called From: Device Address Setter (DVAD) 

~ varian data machines \[!!} a varian !\Ubsldi8ry 
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Exception Conditions: The device address of card reader and 
the first device address of SIC must be stored In $CRD and 
$BIC before entry. 

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

Size: 0136 words 

Corm1ents: The user must set $CRD and $BIC to the card reader 
device address and; first BIC device address before call lng BCRD. 
The return poInts must also· contaIn jumps to the approprIate 
processors. 

Special Notation: N.A. 

Hardware Details: SEN 0630, SEN 0330, SEN 020, EXC 021, OAR 
020, OAR 021, EXC 020, EXC 0230, SEN 0230, SEN 021* 

Flowcharts: See following sheets. 

*Device addresses of 30 and20'crre assl.l'ned for the card reader 
and BIC, respectively. 
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i§CTION 4; TEST SPECIFICATIONS 

4 " 1 0 BJ E C T I VE S 

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 g lve hardcopy examp 1 es 
of TTY output as a result of running the test in Teletype 
Mode. Within r·eason, a concerted attempt was made -to test as 
many combinations of conditions as possible and provide 
example output~ · 

4.2 CONFIGURATION 

The following har~are configurations were success­
fully checked out with the program: 

620/F-100 with 620-25 

620/F-1 00 with 620-28 

4.3 TEST RECOMMENDATIONS 

. In order to thoroughly test .the cCJrd 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 thlft'tlb below the bottom of the deck in the input hopper during the reading 
of cards. Produce enoug~ upward preuure to keep the .next-. card from being 
fetched but do not push-up th,, deck and thereby produce a hopper empty. 

A hopper empty is best· produced by allowing the 
cards to run-out In the tn~,ut hopper. 

The stop button !;hc,uld be pressed (only momentarily, 
or a time-out w111 occur) dul'"ing the reading of cards, and 
then the reader re-read led to Insure that no Interference wl tlh 
data transfer takes place. 

A; 11 gtat check Is pl"oduced by InputtIng card A (on 
the fo 11 owl ng p·age) nested 1 n a deck of good cards: 

A dark check Is pt·oduced by I nputt t ng card B (on thle 
following page) nested in a deck of good cards: 

·1--------........--...,-~~~~---...-...---8 ~!!~~~~-~!~~ machines 
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