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2.2

2.3

ABSTRACT

The TC59 utility program is designoed to he an aid to the Lot e
debugaing of the tope drive associated with the TCH? . oii S

REQUIREMENTS
Equipment

PDP-9 !

TC59 Magnetic Tape Control

1 to 8 TU20 / -track magnetic tape transports,
Storage

Minimum configuration PDP-9 requires 8K of storage,

The utility program occupies most of memory from address 200 to addrr s
2777. Addresses 3000 to 6777 may be used for typing in programs via DDT,

The program write buffer is from address 7000 to address 11524,
The program read buffer is from address 11525 to address 14251,
Preliminary Programs

The TC59 control test should run in its entirety before attempting to
exercise this program.

LOADING PROCEDURE

The TC59 Utility Program was initially assembled in MACRO-9 format,
PDP-7 DDT was then utilized to compile the utility program definitions and
TC59 10T definitions. The program was then repunched by DDT and must be

reloaded by same.  (DEC-9B-CDDA-PU)

Load DDT using PDP~7 load procedure,
Load the TC59 utility program using DDT LOADS$/

STARTING PROCEDURE

Control Switch Settings

None,
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4.3

Starting Address

DOT storts ot 16340 ond may be used 1o type in any oo
desired, ‘

The utility program when started at address 200 allows the 1 tnr o
enter 3 control words via the AC switches to specify any of the magnitic tope
operations, After one pass starting from address 200 the program may be

staried ot address 201 to repeat the last selected operation,

Programs typed in via DDT may be started at whatever address they are
typed in of,

Program and/or Operator Action

A person using this program may want fo:

1. Do a single operation or a sequerce of operations in a step mode

2, Repeat the same operation in a step mode.

3. Type in his own program to do some operation or a specific sequence of |
operations,

To perform a single operation in a step mode:
1. Set the address switches to 0200

2, Press 1/O RESET

3. Press START; the program will type:
SET WORD 1 IN SR

4, Set the switch register as desired for control word 1 per paragraph 9.1.1

5. Press CONTINUE; the program will type:

SET WORD 2 IN SR
6. Ser the switch register as desired for control word 2 per paragroph 9.1.2
7. Press CONTINUE; the progrom will type:

SET WORD 3 IN SR
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10.

1.

Set the switch register as desired for control word 3 por paragraph 2,1,3

Press CONTINUE;  the program will perform the operation -peiticd and
start over at step 3.

At this point if you wish to repeat the same operation, <ot the adidicss
switches to 201 and press START, Each time that START is pressed the
same operation will be re-executed.

Or, a sequence of operations may be stepped through by changing the
switch register contents for steps 4, 6 and 8, :

To type in your own program via DDT:

9'

10.

Determine the sequence of operations you wish to perform,

"CODE" the command string necessary to perform the sequence desired
utilizing pencil and paper and per the commands available in subroutine
definitions paragraph 5.2, and the normal computer instructions via DDT,
Set the address switches to 16340,

Press 1/O RESET,

Press START,

DDT will output a carriage return line feed and allow you to type in
your coded program,

After typing in your program via DDT, press STOP,
Set the address switches to the start of your program,
Press |/O RESET.

Press START,

OPERATING PROCEDURE

Operational Switch Settings

W@ - 1 is delete all typeouts
SW1 = 1 is delete read error recovery
]

SW2 =

is delete write error recovery




5.2

Subroutine Aspects

The TCS59 Utility Proaram is a sevies of cobuonsdipe . o0 ., S
together via DDT to form small cxercises,

The individual subroutines have been defined to DDE oo 0 o the
utility is foaded by DDT the symbol tables are reponted,

The subroutines defined to DDT are o5 follows:
The fape motion commands available for standard call in the TC Utility are
as follows:

COMMAND DESCRIPTION

WR ' Write one 4095 character record from the write buffer

RD Read one 4095 character or less record into the read buffer
RDC Read compare one record against the write buffer

BK Backspace 1 record

Sp Space forward 1 record

EOF Write end of file

RWD Rewind to load point

The pattern generation commands available for standard call in the TC59 Utility are

as follows:

COMMAND DESCRIPTION
STg Store zeros in the write buffer
ST1 Store ones in the write buffer
ST25 Store 252525 in the write buffer
ST52 Store 525252 in the write buffer
STC Store a count pattern in the write buffer
(Count is Z10191, @2@202, $3(303, ctc.)
STX Store a random data pattern in the write buffer |
SL1 Store a sliding one bit character pattern in the write buffer |
SL@ Store a sliding zero bit character pattern in the write Luffer |
STW Store the contents of WORDX in the write buffer, WORDX s
at address and may be changed to any pattern word
desired.
ST7 Store the contents of the next seven memory words after 577

in the write buffer

The utility program accumulates the total of the number of read ecrrors, non-recoverabl- -
read errors, non-permanent write parity errors and permanent write parity errors.  Two
commands are available to manipulate these counters:

|
;
|
|
i
|
|
i
i
|
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ZK Zero the error counters

DK Dump (print) the contents of the criar oot o o th o
teletype.
The utility program contains index commands to ai! - A e e

index of 64 decimal times:

SIN Set index
IN Index return IMNIT if overflow 11112 §f -t 1) 48
overflow

The utility program contains one command to sense end of tap. :

EOT If end of tape is = @ return EOT 2 if vl of tgpe 1
return EOT H

The utility program contains a command to compare the read Fuffer against the
write buffer and type out discrepancies:

COMP Compare the contents of the read buffer aaainst the write
buffer

The utility program contains commands that may be used to select density and
parity selections for the standard tape motion calls:

PE Select Even Parity
PO Select Odd Parity
D2 Select 200 BPI

D5 Select 556 BPI

D8 Select 800 BPI
ERRORS

Write Errors
Write errors encountered by the utility program are handled as follows:

Backspace 2 records
Space forward 1 record
Rewrite operation

If the error again occurs, the operation is repeated up to 3 times. i the crror is
recovered from within three attempts it is counted as 1 recovered or non-parmanent
write error.




6.1.2

9.1

clym

I the error is nol ocovorad fram oalior tha v it PRI R '
i d. 1 N 1
DOa spoti and the PEOAECGNT PEOc: R I TEN RV PR ;

gop until the error docs not occur.

If AC switch 2 is a 1 the write recovery proscdn: | : T
improperly written record is left written on tope as is, and v : oot s
non-permanent write error,

Write errors are counted only once. FEither as a non-permanent or a permanent,
A typeout of 4 non-permanent and 2 permanent write crrors would indicate o totol of
6 write errors occurred,

Read Errors

Read errors encountered by the TC59 Utility Program are handled as follows:

All read error statuses cause an error typeout to be generated:
COMMAND = XXXXXX STATUS = XXXXXX

At completion of the typeout the program attempts to backspace and reread. f the
error occurs again, another error typeout is generated. This scquence is repeated a
maximum of 3 times. If the read error is recovered from before the third reread

it is counted as 1 read error. If the read error is not recovered from within 3 read
errors it is counted as 1 read error and 1 non-recoverable read error,

Recoverable read errors are counted only once. Non-recoverable read errors
are counted twice. If the typeout of errors indicates 3 read errors ond 1 non-
recoverable, this indicates that a total of 3 read errors occurred and 1 of these was
non-recoverable.

PROGRAM DESCRIPTION

The TC59 Utility Program can be used to generate cither simple or more
complex exercisers. It is recommended that this program be used mainly to generote
simple programs that may be used for scope loops.

The utility program allows the user to either use subroutines that have been
predefined to DDT, or allows the user to generate his own opcrations with different
record lengths, etc., vis = program entrance fo the command decoding portion of
the utility program.

Command Decoding

The main portion of the utility program deciphers commands aiven to it by
decoding three words.

The main portion of the progrom may be entered by:

i. A JMS to address 202
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The JMS should be followed by the three command words

X

X+1
X+2
X+3
X+4

Y+1

IMS 202
WORD 1 (Paragraph 9.1.1)
WORD 2 (Paragraph 9.1.2)
WORD 3 (Paragraph 9.1.3)

Return after executing command.

A JMS to address 204 will cause the last operation specified to b repeated,
JMS 204
Return after executing last command.

By starting at address 200 and entering the three control words via the Switch
Register,

By starting ot address 201 the last operation specified to the utility will be
executed again without having to enter the 3 control words,

WORD 1 FORMAT

A1 2 3 4. 5 6.7 8.9 10 11 _12 13 1415 16 1|7
[ T 77 | [ N T T
UNIT RECORD OR FILE DENSTT COMRARD ™

COUNT (1-77,) L PARITY
-—9 TRACK UNIT
Density (10-11}
00 > 200 BPI
01 > 556 BPI
10 > 800 BPI

11 > 800 BPI 9 TRACK

9 TRACK (12)

0 > 7 TRACK
1 > 9 TRACK

Parity (13)

0 > Even
1 > Odd

Command (14-17)

00 NOP
01 REWIND
02 READ

03 READ/COMPARE
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04
05
06
07
10
11
12
13
14
15
16
17

WRITE

WRITE END OF FILE
SPACE FORWARD
SPACE REVERSE

WRITE CORE DUMMP
READ CORE DUMP
SEARCH AND RUAD
REWIND AND READ
WRITE EXTENDED INTERRECORD GAP (3 1/2")
BACKSPACE AND READ
SPACE FILES FORWARD
SPACE FILES REVERSE

To write one record on drive @ at 800 BPI  ODD Parity WORD 1 wenld equal
000224, or to backspace 3 records written at 556 BPl on drive 5 WORD 1 would

equal 503107,

WORD 2 FORMAT

g v 2

3 4 5 17.

1
X X X

Y'Y

STARTING ADDRESS

XXX Not used
YY May be used to specify an extended memory

Starting Address (5-17}

The first address of any read or write operation, i,e., commands (requiring WORD 2}

02
03
04
10
il
12
13
14
15

READ

READ COMPARE

WRITE

WRITE CORE DUMP
READ CORE DUMP
SEARCH AND READ
REWIND AND READ
WRITE XIRG
BACKSPACE -AND READ




?.1.3 WORD 3 FORMATS

| ,
# X X X |X X i
‘ FINAL ADDKESS

g _ 17

SEARCH MASK
# FINAL ADDRESS (5-17)

The last address written i.e., Commands (Requiring WORD 3)

03 READ/COMPARE
04 WRITE

10 WRITE CORE DUMP
14 WRITE XIRG

#2 SEARCH MASK (0-17) [ COMMAND 12 1

Search Mask (1st word of Block to be read)

9.2 GENERAL INFORMATION

1. Reads may be performed in infinite length blocks. The only requirements are
that the starting address is outside of the program area of TC59U, Should
the current address ever equal Base address (200) of TC59U a "NO READ" is
typed out, and the read-in is terminated by a CAF instruction.

2, If errors occur on a record being written or read, 3 attempts to reread or
rewrite the block.

3. On "Space Records Forward", the command is terminated by the count = g,
or EOF, or EOT,

4, On "Space Records Reverse™, the «ommand is terminated by the count = g,

or EOF or BOT,

5. On "Space Files Forward", the command is terminated by count = @ or EOT,
6. On "Space Files Reverse", the command is terminated by count = @ or BOT,
7. Searches are accomplished on the first word in the block, If a "find" is mode

the record is read into memory,
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10~

PRINTOUTS

I

v,

"SET WORDT IN SR"

Enter word 1 (one) in switch register, Depress COPITIFIUL
"SET WORD2 N SRY

Enter word 2 (two) in switch register, Depress COMTIMUL,
"SET WORD3 IN SR”

Enter word 3 (three) in switch register. Depress COMTIMUE,

"COMMAND = XXXXXX STATUS = XXXXXX"

indicates an error hos occurred. COMMAND is the commoand issued and
STATUS is the error status received,

"NO READ"

The starting address of the read buffer is within the program limits of TC59U;
or the block is long enough to begin to read over into TC59U.
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9.4.1

9.4.2

SAMPLE PROGRAMS

Sample Program Fhnt o)

1 Write the lenath of tape

2 Random data changed every block

3. At end of tape type out the vumber of crrors

4 800 BPI

5 Odd Parity (Always use odd parity with STX)
4000/ RWD (Rewind)

4001/ PO (Select ODD Parity)

4002/ ZK (Zero error counters)

4003/ D8 (Select 800 BPI)

4005/ WR (Write one bloclk)

4006/ EOT (is end of tape set)

4007/ SKP (Yes EOT = 1)

4010/ JMP 4004 (Generate new pattern and write)
4011/ DK (Print contents of error counters)
4012/ JMP 4000(Repeat the program)

The program can then be started at address 4000.
Sample Program Number 2

1. Generate the sliding @ character pattern

2, Write 64 blocks at 556 bits per inch even parity

3. Backspace 64 blocks

4, Read each block and compare data against that written

5. At EOT type out the total number of write and read errors encountered

4100/ PE (Select Even Parity)
4101/ ZK (Zero Error Counters)
4102/ D5 (556 BPI)

4103/ RWD (Rewind to load point)
4104/ SLg (Store sliding @ pattern) -
4105/ SIN (Set index)

4104~ WR (Write one block)

4107/ EOT (at end of tape yet)
4110/ JMP 4127  (Yes type accumulated errors)
4111/ IN (written 64 blocks)

4112/ SKP (Yes)

4113/ JMP -5 (Go back and write again)
4114/ SIN (Set up index again)
4115/ BK (Backspace 1 record)
4116/ IN (Backspaced 64)

4117/ SKP (Yes)

4120/ JMP ,-3  (Back up 1 more record)

2121/ SIN (Reset counter again)




4122/
4123/
4124/
4125/
4126/
4127/
4130/

RD
COMP
IN

JMP 4105
JMP -4
DK

JMP 4100

(Read 1 block)

' ('Campr.n'o read against written)

(Done 64 blocks)

(Yes stent from write again)
(Read ond compare next block)
(Dump error counters)

{Restart)




MAINDEC-9A-D4BA-LA

TTTHe TCeB9U

/1029 GTILITY reucRan ADVANCE COF
/MANUJAL ENTRANCED KASE \
JMANUAL FEPEAT; 2ASE+1 THIS DESCRIPTION IS PRELIMINARY /
/PROGRAM ENTHANCF; BASE+?  SUBJECT TO CHANGE WITHOUT NOTICE.
/PROGRAM CaLLI~NG SEQUENCE:

/ JMS RASE+2

/ “UKNTIZCOMMAND

/ wuURDZISTART @

/ ®OFD3=5TOP @ OR MASK (SEAKCH)

4 aexT [STRUCTION

ZIN aDDITION A JMS BASE+4 WILL REPFAT THF

JLAST COMMAnT,

JHORD 18 ~iT8 @-2, UNIT

/ =31S 3-8, RECORD OR FILE COUNT (SPacE)

WORD2:

WORN3:

N N T N N N N N T N

~N N
fes)
—
&

/Swi=1
/SWi=1
/SHp=1

P1T gy, NOT USED

PITS qu=11, DENSITY (g=2048, 1:=556, 2:=600)

BIT 12, 9 TRACK UNIT (g=7 TRACK)

FIT 13, PARITY (@=f£VEN)

FITS 14-17, COMMAND
COMMANDS:
A@=NOP, 1¢=wWRITE CORE DUMP, 9 TRACK
W1=REWIND, 11=READ COR DUMP, 9 TRACK
32=READ, 12=SEARCH AND READ
A3=READ/COMPARE, 13=REKIND AND READ
A4=WRITE, 14=WRITE XIRG
@5zWRITE EOF, 15=RACKSPACE AND READ

N6=SPACE RECORD FHWD, 16=SPACE FILE FWD
#7=SPACE RECORND REV, 17=SPACE FILE REV

“ITS -4 NOT USED MUST BE @
118 »5-17, STARTING ADNRESS (READ

CavF TGURATION #1

HITS w-4, NOT USED MUST RE @

RITS 5-17, FINAL ADDRESS (WRITE)
CHRFIGURATION #2

IS p-17 SEARCH MASK (FIRST WORD

= 1 1M LUCATION BASE+7, WILL RESULT
DELETE ALl TYPEQUTS

DELFTE YE3D ERROR RECOVERY
DELFETH ¥rRITE FERROR RECOVERY

OR WRITE)

In BLOCK) BITS 9 TO 4 ARE USED

IN

NO ERROR RECOVERY




R I

[EVIREIRN B RS R

F

=

OGN

DN R

Y

MTRS=Z7R7 850
MTRC=787317
MISF=7@7:
MTGR=7B7321
MTTR=707361
MTLC=7073%6

MYAF=787327
LeM=707324

RpK=7874002
Lpr=70740:4
SpF=787441

/
AbS
/
RASE /MANUAL ENTRANCE
/MANUAL ENTRANCE, REPEAT
/PROGRAM ENTRANCE
/PROGRAM REPEAT ENTRANCE
NONER % /BIT & = 1 IMPLIFS NO ERROR RECOVERY
/OEFINE STannaR0 BUFFER AREAS
BLENTH=25

ENDBUF =RUFFER+RLENTH=1
ENORAF =ENORUF +KLENTH
JEJECT




TC~%4G.

trtre

142257
224702
AEND 32
449242
224292
#4AP3IR
44p202
2eaon?
444234

UTMAN

WORD1
WORD?2
WORDS3
urePGH

PGHFLG
UTRRPT

AN PGMELG
et RPTEYG
Lav TEXT1
Jue TYPETY
LT
CLATOAS
WURD1
TEXT2
TYPET

108
BOROD
TEYT3
TYPE

T
tOAS

HORD3
CUMASS

nZM RPTFLG
LAC= BaSE+2
DAL WORD1
154 RASE+2
LACE BASE+2
AL WORD?
157 HKASE+Q
LAC2 84SF+2
DAL WURDS
97 RASE+Q
Al DNE

DA PGMFLG
Jeil 09¥ASS
NFs PGHFLG
LA ONF

A RPTFLG
JHE O CUO9ASS
JEJECT

/USET WQRD 1 In SR, ConTTNUE®

/JENTER WORD 1

/"SET WORD 2 IN SR, CONTINUE"

JENTER WORD2

/USET WORD 3 IN SR, CONTINUE®

/ENTER WORD3

7T0 COMMAND ASSEMELY

/PROGRAM ENTRY TO UTILITY

JENTFR WORD ONF

JENTER WORD Tw0

JENTER WORD3

/SET PROGRAM FLAG=1
/T0 COMMAND ASSEMBLY
/1=PROGRAM ENTRY

/PROGRAM REPEAT ENTRY
/SET REPEAT FLAG=1
/T0 COMMAND ASSEMBLY
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U

[}
3 b ek ok eh eeh bk e
SO AT B A N R T

777777
343733
S4AZ IR
744581
342615
S4p734
740001
342615

Han33i
2AR2E?
BiphaL2
74122¢
APP3LT
2U2619

Lank5E
APRPED
0730

UNTT
NENSTT
PARITY
CASTRT

BEORSP
PERMAS
NRROER
ROFRRO

FTL
M1t
PTL
RTL
RT

al
Lav
TArn
DAl
CMA
Tab
TAR
Crih
TAD
DAL
LAC
AN
S s
Bhds
LA
&l
[SF S
;37‘,f'~

JMP oy

GRSV
LMASK
UNTT
WUORDL
0 SK

NSTT

PARITY
-1
HORp?
CASTRT

ONE
#5203

AN
WCSTRT
WG~D1
NINER

BRI
fMASK
CE™STT

YRIEC

COMSTP

/1=PROGRAM REPEAT
JeOMMAND STRIPPER

JUNTT MaASK=7RBALH
/STORE UNTT

/OENSTITY MASK=ARG3AY
/STORE DENSITY

/PARTTY MASK=0G00A20

JSHIPT InTO POSITTION

/STORE PARITY

/STARTING cA
/1S WoRrDZ-1

/WORD COUNT FOR
/RECORD IS CASTRT
/SUBTRACTED FROM END
/ADDRS MADE -~

/9 TRACK MASK=902048
/1S UNIT NINE TRACK?
/NG

/YES

/SET DENSITY TO 8¢9 RPI

JEXIT STRIPPER




[C-50:; A

tete
COMASS

COMTRL

EXIT

e 377 SRR

g COmSTP

P a0 wy=D1
Aty SEVT

Tal CoMTRL
HAC COMTRL-1

XCTs COMTBL-1

gk NONEQP
JHp RERIND
Jik READ
JUF RDCOMP
WRITFE
WREOF
§RBF
SPPR
WROORE
RONORE
SrRWD
RAVRD
PRXIRG
RATKRD
SPFF
SPFR

CLA
SAn RPIFLG
SKE
JMPa 34SE+4
Saft PGMFLG

Sar

JMF e SA4SE+?2

/COMM

/COMMAND MASK=040817

/ND O
/REWI
/READ
/READ
/HRIT
/WRIT

AND ASSEMBLY

PERATION
N

COMPARE
£
E END OF FILE

/SPACE RECORDS FORWARD
/SPACE RECORDS REVERSE

/WRITE CORE DUMP MODE

/READ
/SEAR
/REWT
/WRIT

CORE DUMP MODE
CH AND READ
ND AND READ
E WITH EXTENDED

INTER-RECORD GAP

/BACKSPACE RECORD AND READ

/SPAC
/SPAC

t FILES FORWARD
E FILES REVERSE

/1S ENTERANCE FROM REPEAT

/NO,
/YES

SKIFP

/1S FNTERANCE FROM PROGRAM

/NO,
/YES

SK1P




4477
AU 433
#0431
B0437
70433

326
777321
HEE421
3rzela
FRT3ZH
727384
797341
6290426
TrTRB2
74R208
51366
H71631

REWIND

“TOR

dmE -1

LA UnNIT
A0 PARITY
00 DEMSTT
#TLg

MT G0

N “] Q F‘

MTrR

Jup -1
LAC UNTT
»iLC
TR

gMP =1
ADD ONEK
MTLC
MIe0
MTSF

JMP -1
MTHS

SZa
JMPOEXIT
JMF FRROR
JEJECT

/1S OONTROL READY
/PORER CLEAR
/CLEAR ALL

/L0a0 NOP cOMMAND

/WAIT FOR TLLEGAL

/1S rONTROL READY
/POWFR CLEAR =~ CLEAR aLL

/LOAD REWIND COMMAND
/TRANSPORT NOT READY
/LOAN REWIND

/REWTIND

/WAIT FOR FLAG

/1S STATUS BOT

JERROR




c-%3

Ttetr

R VTN

S

e B

N

SEMT Pao=2

REREAD

FXTT
FER=20R
CHTRPT
Lt
LRONER
P T

/READ L IF FRRQR

/TRANSPORT NOT READY
/TEST STARTING ADDRESS

/LSTART

SN

JRE AL} ONF BLOCK

/IEST FOR ERROR

/N0 FERROR
/TYer ERROR STATUS
/RERFEAD 3 TIMES
IND
/COUNT NON RECOVERASBLE
/3 RFREADS STiLL ERROK




WL

PO
N

NORE 4D

F
Lar TEwTe
L TYRET
EXTT

RET
FuarQR

LAC 1T
ATIY Pa<ITY
fr THEEK

aSIT
-1
i 2 -1

/ERROKY NU READ

/REAN COMPARE
/CURRENT ANDRESS  WORD COUNT
/1S CONTROL READY
/POWER CLEAR - CLEAR ALL

/READ COMPARF

/1S JOR DONE?
/NO

/READ STATUS
/ERROR?

/NO

JONLY EDT=1
/YES NOT AM ERROR
/TYPE STRTUS

/DONF 3 REREADS
/ND

/YFS REREFAN 3+1
/70 0N REC READ ERROR

/+1 READ ERRORS

JOFLETE READ
/RECOVERY

/YES GET Ul
JRACUSPADE /

JREAD COMPARE AGAIN




631

S 632
THR3
i 674
L6325
vHRE

HRT
L 64
S H4]

642

HAZ
i 644

645
Y
X

747341
AV ABAR
77334
707341
6VAKD3
707352
744120
AWK TP
526871
741290
670632
443650
74108

741700
151295
AR ART R

777774
54 4R50
HRAIHA
447473
ArGRAG

WRTTH

WRIXTT

RECEX

/
/SETUP Ca
GETCAW

ame
Laf
At
AL
AUD
MILC
MTTR
RIEI
MT6O
MTSF
N
MRS
SHh
JmMP
AT
Sip
JME
157
SKbF
JMP
MTAF
LAS
AN
S#e
JME
JMs
JMSs
MTEYS
AnD
Sihis
JMSs
JMe

LA¥
Sati
RS
[5#
J »1;,

15%
Jots
REY

AnD
JmP
LAC
NAC
LAC
DAL

M

wH=EC
CELTCAW

L1
UNTT
BARTTY

FOURK

OEwSIT

o=

WR1XIT
K3736K

WRIXIT
WRREC

RECEX

Ki1aK

WRIXTT
RACKY
RADK1L

=07

SPacFy
AR{TF+2

-4
WRREC
FXIT
HECBSP
EXTT

PEAMRS
RACK
KRXTRG+2

w(

NTASTRT
33
wCSTRY
3z
GETCAM

/1S CONTROL READY
/POWFR CLEAR - CLEAR ALL

/ASSEMRLE WRITE COMMAND

/WATT ON FLAG

/1S STATUS ERROR
/NO
/MASK
/AND TEST EOT
/MUST RE EOT

/DELFETE WRITE REC
/YES GFT OUT




TC-5¢4 BACE

LRJECT



IC-ny.

Tttt

WREOF

SPRF

COMMAND

/WRITE END OF FILE
/POWFR CLEAR ~ CLEAR ALL
/FORM WRITE EOF COMMAND

/WALT FOR DONE
/READ STATUS
/ERROR?

/NO
/YES

/SPACE RECORDS FORWARD

/1S CONTROL READY




TCc-5¢. Patr
ter e
7 57 L= /POWFiIt CLEAR = CLEAR ALL
711 s
AN
4713
AR
VAR
g ]t A
2717 /READ STATUS
AT JERROK?
4771 /NO
T Ey /YES
e 773
R
SPRR /SPACE RECORDS RFVERSE
éw
2
70 /1S CONTROL READY
o /POWFR CLEAR - CLEAR albL
7.
7
7
7
/‘7,‘,
7 /READ STATUS
7 /ERROR?
A /NG
e /YES
/
/GET REODH
A 753 GETRM
L /GET CONTROL 1
75 /MASK RECORD COUNT
74 /MOVF COUNT
7v7 /OVER TO 12 140 17
) JMAKE 2 CUMP
i 27
CIRE JEXIT
/
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(9
¥
S

Tttt

RV BV ER N R

o

= ed
LN

b

(NN
o

e s

44 PRSH
7aaran
754781
EEEEY
PRPTPL

WROORE

/wRITE CORE DUMP

/1S UNTIT 9 TRACK
/0
/HORD CUNNT
/1S CONTROL READY
/POWFR CLEAR = CLEAR ALL

/WRITE CNORE DUMP

/WRATT ON FLAG

/READ STATUS
/ERROR?
/NQ

/YES
/HAVE FIVE RECOVERYS PAST

/YES
/NO

/LOAD BACKSPACE

/RECOVERY
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terre

21233
21834
21835
21836
ere37
21049
B1041
B1242
w1943

21844

@1045
31846
21847
21858
21851
©1852
21853
#1854
#1055
21956
@1857
81068
A1861
A1R62
019463
21864
#1865
21066
21867
81879
81871
81872
21873
21274
1875
21076
31877
31106
81101
21102
21163
91104
21185
21106
81107

PAGE 14

140650
601601
eranea
aneeaa
203280
2780068
777775
642644
208232
502612
741200
631601
180642
278325
328327
302635
318326
3r2650
787321
621255
777326
727301
5R10V60
202646
740701
3608033
741100
601774
202647
749001
310733
741100
600512
707384
206833
542646
608512
707341
601875
707352
502654
741200
6PB366
171720
101601

COREX

ROCORE

RERDCO

DZM WRREC
JMP ERROR
14
@
#

%]

Law -3

DAC CNTRPT
LAC WORD1
AND NINER
SNA

JMP ERROR
JHS GETCAMW
LAC UNIT
ADD PARITY
ADD TwWOK
ADD DENSIT
ADD THENTK
MTCR

JMP -
MTLC

MTTR

JMP -y
LAC LOWLIM
CMA

ADD 33

SPA

JHP L +6
LAC UPLIM
CHA

A0D 33

SPA

JMP NOREAD
MTGQ

LAC 33

SAD LOWLIM
JMP NOREAD
MTSF

JMP -4
MTRS

AND STTST
SNA

JMP EXIT
JMS NOREC
JMS ERROR
LEJeCT

/CLEAR COUNTER
/FIVE REWRITES STILL BAD

/READ CORE
/RPT CNTR = 3
/1S UNIT 9 TRACK

/SETUP CA AND WC

/1S UNIT READY?

/1S START ADD IN UTIL?

/READ
/1S CA IN UTIL?
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13 }v
RS HRG ] /
. FAS B SRRE /SEARCH aND READ
4 EE JONE WORD TO WO

/MASK ADD TO Ca

~O T I G D

S oA LA ped

JCONTROL READY?
/POWFR CLEAR ~ CLEAR ALL

I -
d hd fed pd b ek fed bl ped e

A DENSTT

ML /LOAD COMMAND

5 MITR

1' 2
@1 7
21131 7
$r132 £
L1133 7 /READ STATUS
11324 S /REAN-COMPARE FRROR
31135 7
41136 w0 JFIND IS MADE
21127 7
A1147 ) JEND OF FILE
w1141 7
11142 A
41143 7
A11e4 - JEND OF TAPE
A1145 7
vri146 o) L*2
Ae147 SRED
A1 PR FREQR
V1% 5 £xaT
AT ARD 7
S 1BR3 I




gri%a PETY. ANTRPT /INC RPT CNT?
21155 .43
#1156 NREDER /NON REC+1

£

/18T
/YES+1

5
ok bbb b b bt b
. " -
~

/BACKWD

[
[
b

w

=ERDCO
" /
/BACK TARPE ot 1 FECURD
BACKS A
L /WwAlT FOR CU READY
S

/WALT TAPE READY

S
N v
A3 FA beh bbb led b Rl bl Ak ke ped

/COUNT RECORD

&
x
Ny

-
ERRET

MTSF /HAIT FOR BACKSPACE DONE

JME

Jribe gACKL
/MOVE TAFPE P 1 RECORD
SPACF1
/HAIT FOR CU READY

/WATT FOR DRIVE READY

¢ /FORM SPACE FHD
FariilyY /AT CORRECT NENSITY

HE IS TT /AND PARITY
-1 /1 RECORD
32

/G0

/JHATIT FOR DONE
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Tty

a

41

A4

24

A
3
WA
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a1

i
24
A
&
R
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e

I
4
4
A4
2n
4

PSR VAR VRN N eN]

Cri

oL

~
FEN

N N N N S WA N By

PN A NN N

BACK=D

-1
GETCAW
TWnNK
LOwWL M

33

NOREAD

33
LUwLTM
NUREAD

-4
STTST

FXIT
NOREC
FRREOR
CNTRPT
L +3
NRRDFR
EXTT
-2
CNTRPT
ROERRG
RACKRD+2

/BACKSPACE
/AND READ

/WATT CU

/TEST Sa

/SA NOT

/TEST CA

READY

IN UTIL

IN UTIL

IN UTIL

/READ STATUS

/TYPE READ ERROR

/5 TIMES
/NOT NON

/RETRY

REC YET

/+1 NON REC RD ERRQRS

/1ST REREAD PASS
/YES +1 READ ERRORS







)

NN
Loy O

=
. =
[ RN IR CN IR VAR SS S ON IR O R OX BN G I SN BN VI FVRF SVEE N IR SR N
A A A A ) N NG N N S
SN DN AT B AN e

FAENENES

()
N
g

LAY
W1 337
“we 34y
1341
31342
#1343
B1344
81345

31347
#1350
31351
31352
81353

342717
727326
747334
EERATY
S 1 R3A
7 7%50
31U2A43
/‘/j"'l)ﬂ?v

249033
1LARZD

1825

3pn327
372635
3326

748231
37T 33
741152

2VANT3
542646
AAE512

/1C-59U
FWDRO

- TaRE 2

| METVE JREWIND & READ
DaC CNTRPT

Lac UngT

MTOR

S -1

MTL G

MTTR

JHP -

TAC (OMEK

MTEC

M

MTTR

JmMP -1

MRS

AND ROT /1S ROT?
S A

JMP ERROR /NO

LAC WORD? /YES

ADM MONE /SA TO Ca
DAC 33

0D#M 32 /8 TO wWC
CLA

ADD UNTT
ADD PARITY
ADDT TWOK
ADD DENSIT

MTLC
LAC LOWLIM

CHA

ABD 33

SpA

JHP L+

LAC LiPLIM

CMe

AOD 33

Spa

JMP NOREAD

MTEQ /NO
LAC 33 /1S CA In UTIL

SAD LO«LINM
JMP NOREAD
JEJECT
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tete

B1385
G611 367
Br372
21371
21372
01373
21374
21375
©¥1376
21377
21400
21401
21402
1473
g14p4

>

242654
741200
L3666
12172¢
442644
741200

AND STTST

JMPOFXT
JMS NOREC
17 CNTRPT

JMP FRROR
JMP RWORN

/READ STATUS

/% TIMES

/EXTT
/REPEAT
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trte

#1405
24406
21407

31410
21411
B1412
41413
01414
1415
B1416
81417
41420
¥1421
n1422
21423
31424
#1425
31426
31427
21430
81431
01432
81433
81434
61435
31436
31437
81449
21441
81442
01443
B1444
%1445
31446
01447
21450
61451
81452
81453
21454
21455
81456
21457
81460
B1461
21462
31463

777774
SALARBY
10AK42

727321
6t141e
2RA32H
I2A327
3n2652
32637
300326
797326
7R7301
621427
777354
7017341
6111423
7273X52
742190
611454
SP2671
741209
602713
777322
758704
502672
740200
621454
220657
740100
631446
443650
601450
4423233
181165
631437
101165
181165
131205
6@1467
288650
740100
6203366
777774
54965¢
633366
440332
608366

WRXRG

WRXXIT

LAw
DAC
JIMS

MTCR
JMP
LAC
A0
ADD
ADD
ADD
MTLC
MTTR
JmMp
MTCO
MTSF
JMP
MTES
SMA
JMP
AND
SNA
JMP
MTAF
LAS
AND
SZA
JMP
LAC
SHMA
JMP
152
IMP
157
JHS
JMP
Jms
JMS
IMS
JMP
LAC
SMA
JMP
LAW
SAD
JMP
12
JMP
JEJE

-4
WRREC
GETCAW

o1
UNTT
PARITY
XIRG
FOURK
DENSIT

-

o1

WRXXTIT-3
K3I736K

HRXX15-3

K149K

WRXXIT-3
WRREC

44
WRREC
.44
PERMRS
BACK1
WRXIRG+2
RACK1
BACK1
SPACF 1
WRYXIRG+2
WRREC

£X1T
-4
WRREC
EXTT
RECBSP
EXTT
cT

/WRITE WITH EXTENDED
/INTER-RECORD GAP
/WAIT FOR CONTROL READY

/FORM COMMAND

/L0AD 1T

/WAIT FOR DRIVE READY
/AAIT FOR WRITE DONE
/READ STATUS

/ANY ERRORS
/NO GET 0UT

/REPEAT
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d1464
31465
31466
21467
81470
81471
81472
81473
81474
01475
81476
01477
21500
215e1
2152
21523
21504
815e5
31506
21507
01510
21511
01512
61513
81514
61515
81516
81517
21520
21521
81522
31523
31524
21525
31526
01527
31530
21531
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B00000
ooooen
geaaen
100753
200032
241524
149032
200325
308327
302641
388326
787321
6741477
707326
707381
621502
707304
787321
601585
707352
502652
741200
601516
441524
741204
608366
787352
582637
741290
601472
1061601
688366
gaerge
BRNRR
200700
aeponn
zagean
2a8706

SPFF

SPFFR

SPF1
SPF2

@

A

@

JMS GETRC
LAC 32
DAC spFi
D#Em 32
LAC UNTT
ADD PARITY
ADD SIT¥K
ADD DENSIT
MTCR
JMP -
MTLC

MTTR

JMP -1
MTGO

MTCR

JMP -1
MTRS

AND XIRG
SNA

JMP  , +4
1S SPF1
SKP

JMP EXIT
MTRS

AND FOURK
SNA

JMP SPFFR-12
JMS FRROR
JMPOEXTT

JEJECT

/SPACE FILES FORWARD

/FETLE COUNT INSTEAD OF RFCORDS
/SAVE

/CLEAR

/SPACE FOR FILE MARK

/READ STATUS

/FILE MARK

/NO

/YES INC COUNTER
/NOT DONE

/YES

/EO0T?
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Tttty

31532

21533
21534

81535
#1536
31537
21549
B1541
81542
31543
B1544
31545
#1546
21547
B1550
21551
21552
21553
81554
21555
21556
31557
31560
31561
61562
81563

81564
81565
21566
21567
21578
21571
81572
21573
B1574
21575
81576
21577
31608

o
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1P8753

200032
041524

140032
200325
3ea327
3p2642
320326
707321
601542
787326
707321
661545
787304
787321
601557
787357
SP2652
741200
621561
441524
741000
600366
787352
502643
741200

601535
191601
608366
aaeoegn
oeenen
oaeran
Bagean
aganpe
agearpn
BABRER
apavan
aaaran
basron

SPFK

SPFRR

JMS GETRC

LAC 32
NDAC sPF1

D4+ 32

LAC UNITT
ADD PARITY
ADD SEVENK
ADD DENSTT
MTCR

JMP -1
MTLC
MTTR

JMP e
MTGO
MTCR

JMP -1
MTKS

AND XIRG
SNA

JMP L +4
IS2 SPF1
SKP

JMP EXTIT
MTRS

AND ROT
SNA

JMP SPFRR-12
JMS ERROR
JMPOEXIT
2

@

@

&

@

14

[4]

é

4]

14

LEJECT

/SPACE FILES RESERVE
/FILF COUNT

/ GAVF

/CLEAR
/CLEAK

/SPACE REVERSE
/READ STATUS
/FILE MARK

/NO
/YES

/YES
/1S RBOT?

/YES
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tete

d1671
21602
21623
21604
316065
21606
bv16@7
21618
21611
21612
31613
21614
21615
21616
21617
P1620
21621
R16722
21623
816724
81625
21626
21627
21630
21631
31632
21633
1634
B1635
B1636
21637
31640
21641
#1642
21643
$1644
#1645
B1646
31647
21650
21651
81652
231653
#1654
?B1655
g1656
21657
16604
41661
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6N1641
7A73%12
B41620
750¢29
787352
241621
762535
181663
761626
181624
762544
181663
761621
121624
621601
Qaeonaa
ARBAAR
joReac g el
anava0
A0QB02
P41650
75004
741100
621624
777772
341651
221658
743010
A416583
281652
742010
YRR AN
241659
SR1LEE2

441A51
bELETE
62124
202200
AARL3E
ARRTR7
JAAP 62
AARBR
AARAER
TRRARA
7RB401
aEP165T
621458

FRROR

COMAND
STATUS

TYPEC

TYCT
TYPECK
TYMSK
ASC

TYPEw

JMP

MTRC

DAC CUOMAND
ClLA

MTRS

DAC STATUS
LAW TEXT4
JMS TYPET
LAW COMAND
JMS TyPEC
Law TEXTS
JMS TYPET
LAk STaATUS
JMS TyYegC
JMPs [RROR
'

3

@

@

?

TAC TYCT
LAS

SPA

Jup# TYPEC
LAaw 17772
DAC TYPECK
LAC® TyCT
RAL

DAL Tyod
LAC TYCT

Yot
TYMSK
ASE
TYPER
TYPECK
JMP -18
dMPx TYPFC
7

I

7

26¢

P

>

TLS

TSF

JMP -1
JMPs TYPFR
LEJECT

/ERROR ROUTINE
/READ COMMAND

/READ STATUS

/TYPE COMMAND

/TYPE STATUS

/TYPE CONTENTS

/DELETE TYPEOUTS
/YES



Ic-%9u
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21662
A1663
21664
B1665
B1666
31667
31678
1671
w1672
Ni673
1674
21675
@B1e76
B1677
A1709
¥1701
217@2
B1703
#1724
e+ 705
B17¢6
1707
81710
21711
B1712
B1713
#1714
%1715
1716
#1717

1724

FACE

EEREY
peerae
241727
754004
741100
621663
2217@7
TE2420
742820
Tapuron
742000
745420
171712
541718
671663
221747
101712
541710
AP1EET
441797
521665
ARANB0
neRITT7
2087 a0
200
501716
700406
700431
£7171%
6217172

SPavan

TYPET

Y77
RO

TYPERT

/
NOREC

14

@

DaC TYTT
LAS

SPa

JMPs TYPET
LACH® TYTT
RTR

RTk

RTK

RTR

AR

JMS TYPERT
SAD RO
JMP® TYPFT
LAC® TYTT
JHS TYPERT
San RO
JMFEs TYPET
1SZ TYTT
JMP TYPET+2
gl

377

¢

*

AND RO

TLS

TS¥

JMP -1

JMFs TYPERT

I
CLa

AOD NONER
SMA

JMEsE NOREC
JMP EXTT
EdECT

/TYPE TEXT

/DELETE TY

/NG ERROR

PEOUTS

/YES

RECOVERY ON
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P1774
£17727
B 73%
#1731
@1732
B1733
#1734
P1735
B1736
A1737
1744
w1741
1742
A1743
¥1744
21745
B1746
81747
1756
1751
31752
@a1753
B17%4
B1785
B17%6
21787
R1764
A1 761
N1762
21763
©B1764
A1T7FAS
AT ES

94

b4

230

AGATAD

756

WR @
M8 RASE+Z
24
RUFFFK
EyliBUF
JrP e WR
#rD @
JuS RASE+2
22
FNOBUF +1
FnlRRE
Jmps gD
RrROC i
JMS RASE+2
23
BUFFER
FalRuF
JmBe w0IC
RKGP @
JMS HASE+?
19727
2]
"
JMP® gusp
Sp @4
JMS BaASE+2
1426
A
i
JMbe P
RWr @
JHS RASE+2
1

/STORE & 51
/PATTERE [N

iRY WORD

/WRITE

/READ

/READ COMPARE

/BACKSPACE

/SPACE FWD

/REWIND

IN WORpX

JOHANGE COMTFNTS OF WORDX TO CHNG Pat
STSNGL JHE

Lat ~RLENTH

DAt PATS
AT WREUF
YA 17
A
A
5

AL WORNDX
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oG4
Brp4as
@Boppad
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Bee59
Brant

B T S P S SO N

[ T N

IS5 5ES
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COmp

/STCRE ONE
ST7WRD

R
[
farC
i aC
DA
LAC
SAT
Sxh
ME
LAC
SAT
Jue
JME
LA
NEN
LAC
JMS
LAav
JMs
LA
JdMs
Loaw
Jms
Laf
BERY
Law
J#h
LAt
“s
e

(d
OF
d

[

NS
L Aw
DA
LAC
SAC
Lan
Dal

LA

/COMPARE READ AND WRITE
CUUNT
WRRUF /BUFFERS
17
KORUF
16
1A
= 17

i)

16 /REACHED END OF DATA READ
33
% CnMP
-7
TEYTY
TYPET
ARCOM
TYPEC
TEXT&
TYPET
® wWRCOM
TYPEC
TEXTH
TYPET
ROCOM
TYPEC(C
TEXTR
TYPET
% ROCOM
TYPEC
CUMP+12
THE 7 WORD PATTERNS
-345
PATS
WrRUF
17
ST7WRD
16
ST7HRD
17

1A

17

16

17

1A

17

1A

17

15

17

1A

17
pATS
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FOF 7

REPT [ /REPEAT
JMS RASE+4
JMFa REPT
SETIN ? /SET INDEX TO ~1p0
LAw 17740
DAL L +2
Jibe SETIN

INDEX & /CHECK INDEX=9
S¥ =P /CALLING:JUMS INDEX
S / YES
JMb e IROFX / tNO

157 INGEX
JMFPe INMOFX
STe @ /STORE @ IN WRITE BUFFER
LA =8LENTH

DAC PATS

LA HWrAUF

Yooy NAC 17
174 CiLA
Br12%5 OACe 17
Brivé 157 PATS
7127 JNF L =D
Br134 Jitb s S

/STORE & SLITING 4 IN WRITE BUFFER

A2t 3 SLIDFE® J .
124 A ST T7WRD
7475 777675
Sy T56TE7
7T 277774
~7RAT7 757367
$777 “W7R777
7HTRTR 7H5THTS
7737 AT Y]
131 JMPs# SLIDEA

LEJECT
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ST1 : /STORE 1 IN WRITE BUFFER
- EnTH
CORATS
LA wWRr=yF
AL 17

o

NaCE 17

in7 PATS
RIS
JMEs ST
ST25 o /STORE 25 IN WRITE BUFFER
v - AL ENTH
> H PLTS
wREUE
1 17
? Pz5
.3 17
Brise GL4TARED 157 PATS
Ar1es 50163 J#E -0
PR Jetks 87128
de1a7 STs82 2 /STORE 52 IN WRITE BUFFER
ATLTR
“ho171
Ar172
@173
Br174
Wr175
176
#1177
L2V
Avp il

/STORE &
SLIDEL

WRITE RUFFER
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LN
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N

NI
f S BN A SIS RN BN B B RS
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RN RS e N 1

FERCES

SN

i

-t ENTH
OATS
WHRUF
17

Wit F
17

EANDE X
RATNXX

/STORE COUNT

/STORE RANDOM PATTERN

RavTAD-1

FANDTX
HanFEX
BAMCON
1R AL

{Teygw
RALCON
HANDE X

A CON
PANDEX

e E R

17
FATS
ST+7
X

i
'
5
T
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PUERGIPR
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EN
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N

Sat 73R

S DRAA
STDAART
ta TR

LR

=LA RA

fLre R T
. 75

TOAA

N5%6

P
HASP P
£.448K

/SET

/SET

DENSITY T0 2¢n #PI

DENSITY 70 556 RPI




o
ZERCTR
CMPCTR

TYREQ
TExT1@
TY‘VET
DELMAS
TYeee
TE¥T11
T‘{’.‘:ET

/SET

DENSITY TO 8v# Rpl

/#FRO PERMANENT RAD SPQTS
/ZFRO RECOVEREND RAD SPOTS
/ZFRO READ ERRORS

/ZFRO NON RECOVER READS
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trtr

/SELECT
EVNPAR

/SELECT
ODNnPAR

/1F FND

TSTENT

s E oy
SRS
Lafr
Al
Hae
Larn
afs
af
Lar
5t
s

Larn

PR

i~

a=ITY
Vi D
BaciSK
bl s+ D
B+
P AvMSK
P+
RO D
FARHMSK

0o

IS

OF TaPFz1 FX(T
Al
. (VIR

i

o

A S1AS 3]
BRIP4
BALASK
AR AP+
SE+

PavMSK
SR+

EYNPAR

SARITY

PaM
SR+

IR AR

/GET WRITE WORD
/MAKFE PAR]TY=g
/FOR EVEN

/00 SAME TO READ

/ANG READ COMPARE

/AND BACKSPACE

/AND SPACE FWD

/GET WRITE WORD

/MAKE PARITY=¢@
/THEN MAKE 1T=21
/FOR ODND PARITY

/D0 SAME
/FOR READ=0DD

/AND READ COMPARE
/=00n0

/aND BACKSPACE

/AND SPACE FWD

[F=0 SKIP NFXT [NSTF

/GET OKIVE STATUS
/MASK EQT RIT
/E0T=1
/N STOP ExIT+t
/EXTT
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TEXT?

TEXT3

TEXT4

TEXTS

TEXTA

X239
R pepA R
527517

R E 1
215212
223385
RPE YL
3727317
25804
241263
241311
314240
23377
1774904
PiR212
2317
312315
3vii 316

3778

241240
223324

/CROLF
/5 F
/TSP
/W0
/R D
/5P 1
/SP 1
/N §P
/S R
/R0
/CROLE
/S E
/T SP
/w0
/%D
/SP 2
/8P 1
/N SP
/S R
/RO
/CROLF
/S E
/T Sp
/i 0
/RN
/SP 3’
/5P 1
/N SR
/S R
/RO
/CR LF
/¢ 0
/MM
/A N
/0 SP
= SP
/R0
/SP 8P
/S T
/a0 T
/U S
/5P =
/SP RG
/CROLF
/N0
/5P &
/E A
/0RO

/CRLILE

/RUBNUT
/SPACE,
/SPACE,

SpacE
RURGUT




TEXT19

322515 /R M

/ZE oM
/CROLF
/R D
/R U
/EZEQM
/oROLF
/N R

TEXT11

TEXT12

/=EQOM

tere
/CONSTANTS

UMASH

CMASK

P AN

MINER

RCMASK F7TAAR
ZERC .
ONF 1
Tt ol
THRE 3
FOUR 4
Flye L
Six “
SEVY 7
TED 1
CLFV 4
TWE L 1 g

THREET 13

TooA
sl Pl S 7T
P 7 A Rt
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653
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