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3e

FILE-HMARK AND TATE MARK
ARE JYNONYMOUS,

CLEAR AND RESZIT ARE
SYNONYHOUS.

RO:R5 REFER IO
CONTRCLLER *0CIES30R
RESGISTERS RGO:RG5.

SBE TEAT FOR COMPLITE
COrY OF CODING SHEET.

LA A2 A AR AL AR AR R R R LYY Ry R R Ry

® ®
& XXXXX KXXXK RXXXX X X X X XXARXK XXXXX AXXXX XXXXK XXXKXK XXXXX ®
# X X X X X X X XX XX X X X X X X X X x X @
# X X X X X X X X X X X X X X X X X XX “
2 OAXXXX X XXXXX XX X X XXXXX X X XXXXK XXXXX XAXX &
# X X x X X X X X X X X XX X X X X X #
® X X X X X X X X X X X X X X X X X #
# X X X X X X X X X X X XXXAX X X X X X XAXXX #
» LISTING DATED 23 OCT 1973 :
BB GR BN RN O BB RBLT OB B NN RRRERTERGRORORBBRRDBORBOBORBUEDUC RO BRRERSERYG
* ©
o CONSTANTS USED FOR TIMING CONTROL IN THE MAG. TAPF CONTROLLER )
® @
LT Y T R Y Y Y L e Y Y Ry Yy ey Yy Y Y Y Y YL
sanne #2DATA XFER TIMING DELAYSee

T1 Eny #75 1 CHARACTER TIMFE (L)

T22 [XalV} #215 Ze2 CHARACTER GATE FOR READING(L)

T4 Eny 1 4 CHARACTER SPACING FOR CRCC g LRCC(t)
T62 Eou #306 62 CHARACTER TIME(L)=SHOULD BF DOUBLED
T8 Enu é 8 CHARACTER SPACING FOR FILE MARK(4)

T12 Eou 3 12 CHARACTER SPACING FOR BACKSPACING (H)
LT 2 #eSTART/STOP DELAYS OF CAPSTANeo

TCOST Equ #356 COAST DELAY FOR 103 USEC,

TSTRT Eou #113 START DELAY FOR .2 INCH(H)

TWSTR Enu #133 START DELAY FOR WRITF

TSTOP EnU #113 STOP DELAY FOR .2 INCH(H)

TIRG Enu #113 (START*STOP) COAST I/R DELAY FOR «4 INCH
L2 XX o#0DELAYS RELATING TO R/w HEADSa# (H)
Tl45 Enu #35 MIN, & MAX, HEAD SPACING(H)

T155 Enu ®#37 DELAY AT FULL SPEED(H)

T15 Enu #74 NOM, HEAD SPACING DELAY AT HALF SPEED(H)
TS155 Enu #152 (MAX. HEAD ¢+ STAKT) COAST DELAY(H)

TGAr EoQU #372 DELAY FOR 1425 INCH=1(1/3 OF GAP) (H)
vaony

FM [ HalV] w23 FILE/MARK CODE FOR 800 BPI

LY Y Y Y Y Y Y Y T Y TR Y Y Y R YR L R Y R XYY Y
© *
® COMMAND CODES FOR THE CONTROLLER ®
o *

DR BBBR RO RO RO ROBUERRROBRNRBDOGRBDIBRNOROERBDPIREBDRVUEERDOPBIRRBOGRBTRRBROBDRGERRORED

SEL Eou 0 SELFCT THE UNIT

RDR EqU #a READ RECORD

RDC Enu #16 READ RECORD WITH CRCC(800 BRI ONLY)

FSR EqU #7 FORWARD SPACE RECORD

FSF Enu #1317 FORWARD SPACE FILE

WRR EnU #o WR1TE RECORD

wWRZ Enu #14 WRITE RECORD WITH 0 PARITY (800 BPI ONLY)

WFM £~y #15 WRITE FILE=-MARK

GAP Eou #e WRITE A GAFP

BSR Enu #)12 BACKk=SPACE RECORD

BSF Enu #13 BACK SFACE FILE

REW Enu #10 REWIND THE TAFE UNIT

RST Enu #11 REWIND & RESET

RDRFV Enu #2 READ~REV. SUB GKROUP
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GO AR RN AR O RRBBORR LGBV ORUNLUOBBRRONHOED GO RN NSRBORNOORRBOORERRBLBOBUBNGUOOHGRY

© ©
© REFERENCE CODING SHEET FOP THE CONTROLLER PROCESSOk ©
@ @

LA 2222 A AR AL XAy aAREs ey Xty Yy Yy Y

® 0P« 0 1 &2 3 48 S5 6 788 9 10 &« 11 12 13 = 14 15 16 « 17 18 19«

(AL AL AL AR Al d s AR R Ryt iYL LLRR-T R LN-F 23

#I0Cc # n 0 & 0 1 0 snFCeu/® DEST/SOURCE o eF WOeI/Q4REG SELECT®
2ADD # 0 1 # 0 0 1 epfFCeU/yLe CTM 000 © RZB 00s KLl 00] =FwO® CTA 00 @ °
“AND # 1 1 =1 1 0 ¢ L] # R5M 001 e RIB O0le RR1 UlO0 ® RFOA 01 @ ©
#IOR # ) 1 & 0 1 1 & L] # RaM 010 « RUB 10» RL4 U1l = # KeA 10 L]
#X0R # 1 1 # 0 0 1 ¢ # # R3M 011 ® R3B lle PASS 100 = » W3A 11 & SPFCe
eSUR # 0 O # 1 1 0 @ ] % R2M 100 o e SL1 10l e ° « o
aCMA &} 0 «# 0 0 O e L o RIM 101 # # SR1I 110 e o o u
#CMKH # Y 0 # 1 ¢ 1 & L] & ROM 110 « ¢ SLe 111 L 4 “
ePSA ¢ 1 1 1 1 1 & L ¢ Ei 111 ® @ ® © ° @
#PSK @ | ] « 0 1 [ o o o ' o ) o @
(222222 22222222222 X 220220 2 2%} -3 X 222X XXX LR R-2 X2 RN R-X-XN X
#AD] # 0 0 &« 0 0 1 enFCeU/L® @ @ °
ANT ¢ 1 021 1 0 * o o ® IMMEDIATE °
01 # 1 0 =0 1 1+ ° o - ° OPE RAND ®
#X0I # 1 0 & 0 0 1 e ° * ° L (ONES COMPLEMENT) o
#PS] & ) 0 &% 1 1 ] o L4 o - %* %
XYY XYY RY RN R X LYY -2 XL 2R 2R 2R ALYRRER R YRR -X-R-FE-R-2. ¥ )
#0TT =0 0 e 1 1 1 snFCey/ ¢ DFSTINATION @ IMMEDIATE OPERANL ®
22X XX XXX XX X222 2R 2222 LR 2R 2R XY R-R R 2R RS ARERRRRRRR YRR AR R N2 RN
agMp # 0 0 # 0 0 O #DFCe =+ & o BRANCH ADDRESS #
#JMx @« 1 0 # 0 1 0 o @ * 0o o o
eJMZz # 0 0« 0 1 1 ® RCSe o ®
#Js7 e« ) 0 &1 0 0+ #RCSe o w
2CAL «# n 1 21 1 0+ e * o @ ®
#CAx # 0 1 &1 1 1+ # * o o ©
#CMZ &= 0 0 &1 0 1 # #RCSe o ©
aCXZ # 0 1 &« 0 1 1 o ®#RCSE o o
#J0V & 1 1 #0 0 06 # RCS# & o
sRMN ® 0 0O =1 0 0 = #RCSe L3
eRXN # 0 1 1 0 0 ¢ # RCSe o o
eRTN # ¢ 1 &« 1 0 1 @& ¢ * o o ©
#JXZ # o 1 =0 1 0 @ eRCSe = o
Qbﬂ&&ﬁﬁo.#ﬂo.ﬂﬁﬁQ6000Q05000#QQQGQQG&GO"GQQGQ#QQ&QQQOGGGQQGQQQﬂ#l“cﬂi#a#ﬁil’#ﬁbﬁ
#RFS @ 1 1 &1 0 1 eDECe FLAG L] BRANCH o
eJFS &1 11 0 0=+ L SELECT @ ADDRESS o
QQQGQ’GGGOGn’ﬁ“ﬂ#l“ﬂ.““coi'#”G'QQQG#G6506#.OQGO#OGQGQ#dbl00090.0.00”9¢§0§&¢6.ﬂ§ﬁ
# RCS = UsREVERSE CONDITION SENSE “
e 1/0 = 0s0UTPUT 3
® FWO = 0sHYTE OPERATIONM @
¢ DEC = 0+DECREMENT COUNTER o
® UL = 0sLOWER HALF ®

“

i.ib&lﬁgﬁﬁﬂgiODQﬂl&ﬂ#.{QQ#Q#G#QGIQQ&QGGODDQQOQOGOoh#b##bﬂ#o506'“#6000.0#660”6##
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CONTROLLER PROCESSOKR SIGNALS (CONNECTOR J2)

&
&
o

BPROBGRB OB RERTRRBDNDO DAL BB ETCRBUNBBUBRHBIGRGBERORBBENRPRRGRRGRBRRBRBRBOROBONOCROY

2

34
32
30
28
36
49
56

2 0 % 8 8 2 eV & BB ETE T L VSR L O S R T XS 2B RS S X
N
w

GnD
[CINT))
KaR11
RAR]O
RAR9
RARY
RART
RARG
RARS
RARS
KAR3
RARZ
RAR1
RARO
ROMLY
roML8
RoM17
KoMl 6
ROMIS
Romla
KoM 3
RoM12
ROoM11
ROM10
ROMY
ROMY
RoM7
RoMo
ROMS
ROM4
ROM3
Rome
Roml
RomO
ENB
OND
GrD

GROUND
GROUND

ROM
ROM
KOM
ROM
ROM
ROM
ROM
KOM
ROM
ROM
ROM
ROM
ROM
ROM
ROM
ROM
ROM
ROM
ROM
ROM
ROM
ROM
ROM
ROM
KOM
ROM
ROM
ROM
ROM
ROM
ROM
ROM
ROM

ADDRF S S
ADDRF ¢S
ADDRF &S
ADDRESS
ADDRE<S
ADDRE S
ADDRFSS
ADDRESS
ADDRESS
ADDRESS
ADDRFSS
ADDRESS
oUTPUY
OUTPUT
OUTPUY
OUTPUT
OuUTPUT
OUTPUT
OUTPUT
QUTPUT
OUTPUT
OUTPUY
QUTPUT
ouUTPUT
ouTPUT
ouTPUY
OUTPUY
ouTPUY
ouUTPUY
OUTPUY
QUTPUY
OUTPUY
ENABLF

GROUND
GROUND

BIT 1k(LSR)
BIT 10

BIT
BIT
B6iv
BIT
BIT
BIT
BIT
BIT
BiT
18]
BIT
BIT
BIT
238
BIT
BIT
BIT
BIT
BIT
sIT
817
811
BIT
BIT
BIT
BI1T
BIT
BIT
BIT
8IT

19
18
17
16
15
14
13
12
11
10

D NWHNRINT O

9
3}
7
6
5
4
3
e
1
0 (MSR)
(Lsa)

(MSB)

¢t e 2 Y B¢ B ¢ G eSS e 2B E T &k B & G S 2L K X E X X2 EXD

BRLABBGBURO D RRLBRERBDOHHBRRERROBRIRBBRURBBORGERORGOBONBO LRGN QRNREROREBRROGBRRADY
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154
158
156
157
155
15¢
16
161
162
163
164
16
166
167
168
164
17
17
172
173
174
17=
17¢
177
178
179
18
181
182
183
184
18¢c
186
187
18R
189
19-
191
192
193
194
19%

LAS L LA AL ERA AL A S YA ARy Y LYY YT Y YT Y YR YR Y e

-4
»
*

CONTHROLLER PROCCESSOR STOGNALS

(CONNECTOR U

-2
&
+#

LA 222 LYl r -y ey By syl Y ey YRR R R RNy R

o

47
45
43
41
47
“4
46
48
4
38
36
34
31
33
35
37
8
1n

18

¢ 2 0 % 2 % &0 20 B OO O BE %NS %N G ER XSS SR

Mn
M1
M>
M3
Ma
Me
M6
M7
Mp
Mo
M10
M1l
My2
M}3
Mia
M5
Is
LnS
uns
ROR7
KOR9
KROR10
RORB
KOR11
GnD
CIR
Tﬁ
T2
1>
LR
ExT SFL
RN
GMD

MIO BUS RTT
MIO BUS RIT
MIO BUS RIT
MIO BUS RIT
MIO BUS RIT
MIO BUS AT
MIO BUS RTT
MIO BUS RIT
MIO BUS KIT
MIO BUS RIT
M10 BUS RIT
MIO BUS B1T
MI0 BUS BIT
MIO BUS RIT
MIO BUS RIT
MIO BUS RIT

INPUT STROBE

U (MSB)

X NOU S W~

10

11

¥4

13

14
15tLSe)

LOWER OUTPUT STROBE
UPPER OUTPUT STROHE

DESTINATION
DESTINATION
DESTINATION
DESTINATION
DESTINATION
GROUND

BIT 7(MSH)
BIT 9
BIT 10
BIT 8
BIT 11(LSR)

CLEAR RAR TO U

CLOCK PHASE
CLOCK PHASE
CLOCK PHAGE
CLOCK PHASE

0
3
2
1

EXTERNAL SELECT
FROM MAINTENANCE PANEL

GROUND

4

¢ ¢ a0 & e 2T B & o e e RE S E O CEE SRR TSRO EN

OB RAR SRt atoRORRRERTRNALRRRRGRURBORRROULERQGUO BTN DRBBRBBORBEORDOBGBDOREORGY
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19¢
197
198
199
20
2.1
2.2
2 3
2 4
2vc
2t
2“7
272R
2¢9
21>
211
212
213
214
2is
21+
217
218
2la
2c

2e
2e?
2en
22a
2es
22¢
227
22R
229
23

23N
232
233
234
23%
236
237
23R
239
24,
241
242
243
2646
245
24k
2h7
2he
206G
2%

LA AR AL LSS AE s LR R ALTRRRR A bl R e sy LY YRRy Y )

# s
L DEVICF CABLE CONNFCTIONS (CONNECTOR J1) “
-4 L]

HEBQGBRLE LR RBRBDERDOCRONRQODDDUBOBRRDOBTRORRRBBLEBBLBODORSBROBBRBRBEBDBOURNBREONG
LZZ AT LR AL R R LT YT T T R R R R R Y R XY R

LN | wRTe RDe C/S NAME OF SIGNAL "
# (SIG/GND) P
# ®
ROV RERRQ R RNERIQCDOGDOBHBBR IR ABIROBBORRRRBBRBOGEREGEaRBRBEORBRRRGRDRDUGRBREGRD
* 'S
#  33/27 L/10 WRITE DATA 0=wDO0(MSH) “
#  34/27 M/11) WRITE DATA 1=-wDIl °
#  39/27 Nyl2 WRITE DATA 2-wi2 s
#  40/27 Ps13 WRITE DATA 3-wD3 #
& 37728 R/14 WRITE DATA 4=wWp4 °
#  3B/2R S/15 WRITE DATA S=wDS “
& 35/28 T/16 WRITE DATA 6=wD6 s
s 36/2R U/17 WRITE DATA 7=wWDT7(LSH) o
e 10/2/2 K/9 WRITE DATA PARITY=WDP “
& ]11/28 F/6 WRITE STATUS=SW [
# 30/27 J/8 WRITE CLUCK=WC &
& 22721 H/s7 WRITE PESET=wrS @
& 47/50 L/10 READ DATA 0=KNO(MSH) °
#  48/50 M/11 READ DATA 1-RDI1 «
®  45/50 N/1e READ DATA 2=rDZ ©
& 46/50 P/713 READ DATA 3-RD3 o
# 43740 R/14 READ DATA 4=RrD4 o
® 44/69 S/15 READ DATA S5=RDS o
@  4l/40 1716 READ DATA 6~RDO °
®  42/49 usl7 READ DATA 7=RD7(LSB) ®
® 9/ce K/9 READ DATA PARITY=RDP [
& 8721 Jr/8 READ CLOCK=RC L
® 7723 BB/24 END OF BLOCK=fOH L]
& 12/2~ v/18 800/1600 BP1 STATUS=SDl6 “
&  31/24 X720 MULTIPLE TKACK IN £RROR=MTE @
#  32/2~ ysel TAPF MARK=TM ®
® 2/¢¢ {722 SINGLE TRACK IN ERROKR=STE o
®  29/2¢ AA/23 IDENTIFICATION BUKST=10H “
# 3723 P/13 SELECT UNIT 0-CS0 #
L 4/23 N/712 SELECT UNIT 1-CS1 &
@ 5/24 M/11 SELECT UNIT 2=-CS2 @
L 6/24 L7710 SELECT UNIT 3-CS3 “
® 13723 B/2 LOAD POINT(BOT)=SLP &
#  16/27 D/& END OF TAPE(EOT)=SET 4
4 la/l4 E/5 READY=SR “
® 15724 F/6 FILE PROTECT=SFP &
® 17724 T/16 FORWARND=CF o
e 21724 R/14 REWIND=CRW &
s 18/2% usiv KEVERSF~=~CR &
# 20725 S/15 OFF LINE=CL L
®  19/2% w/l9 SFT WRITE~-WSW o
° %
BERRRORHORRROBRRRRDNREBOQRBRBO OB RRBERRORBEORRUBLOROBNGGLOGONDGUBORRDGORROCRBOORHOY
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25
25?
252
254
255
256
257
25R
259
261
261
262
263
264
26¢<
266
267
26R
269
27+
2™
272
273
274
27
27¢
277
278
274

281
282
c83
284
285
28+
287
28R
289
29
29

PRBPG RPN B O LB REGRRRBLNBRGEBROORRORRBBBLECRLDNRLBBNGORCORBERBUBUEBOEBLUBQORBLOORLEG

-] &
© DESTINATLION CODES FOR OUTFUT FUNCTIONS @
* L
00010‘000'qoﬂﬁoﬂnu#ﬂhiﬂbn6“0“0D46###09ﬂ0##“&6“60“ﬁ#@ibﬂcﬁﬂn@i“'ﬂ“é@@@#“ﬂOﬁﬁﬂﬁoob
L] £
L] Dno 7970 RDe CLK. F/F ¢
® Dnl STATUS 1S NOT CHANGED o
e Dn2 XF ACE IN DUODOL & pO2 L
L4 Dn3 WRITE REGISTEKR o
L Dea 71970 + RFSET RDe CLK.F/F *
® Dn5 STATUS + RESET RDe CLKke F/F o
° Doe XFACE ¢ PFSET wD. CLK, F/F #
L Dn7 DATA=IN RFOGISTER @
L4 Dix RESET CMD. ENbB, F/F X 1S ANY OCTAL DIGIT- L
L Dox SET SERV. REQe. F/F THESE 3 PFRFORM ANY OF “
o Dax SET SERV, REGe & KST. CMD. ENBe F/F ABOVE + DlXeD2X & D3IX “
o «
(222222222022 222X X2 22X YRR XXX RXY R RS RS AR RRYRRXYRRR 02 R R-X.K X
o o
L4 SOURCE CODES FOR INPUT FUNCTJIONS @
o L3

L Z 222222 T2 222222222 R X2 R R R AR R R R AL RS Y AR Y ¥

D?0+24 UNIT NO.

Dllsls LOW BYTE oOF DATA=0UT

D21s25 HIGH BYTE OF DATA=0UT

D31s35 FULL WORD OF ULATA=0UT

Di12s 1A 8=-BITS OF READ DATA (RDO THRU RD7)
D22+D26 8-BITS OF STATUS

D323k RDe DATA & STATUS

& ¢t 2 & 0B %R

YT ITYIITS 2RI X TR X2 ARSI 2222 SR A0SR AL RS AL X2 AR d
3-4

-
L 3
L
E-3
L
#
L 4
L 4
L 4
-
L2
- NAMES OF THE EXTERNAL FLAGS ARF AS FOLLOWS &
* &
[ XYY 223223 X222 2R 222 2 X PR YRR R R AR REARRRR LAY 2R 2R 2222 2]
# «©
# 29 Fno FLAGO °
¢ 30 Fol FLAGI M
8 27 Fn2 FLAGZ2 @
# 2R Fn3 LOAD POINTI(BOT) o
® 25 FO04 80071600 RPI(E00=0) o
« 26 Fn5 WPITE STATUS °
¢ 23 Fone6 RD/WRT PARITY(REVe SENSE FOK WRITE PARITY) ©
¢ 24 Fov END OF RLOCK F/F(USED IN 1600 BPI ONLY) ©
e 9 Fio READ CLOCK @
& 22 F£11 TAPE ERRNR(REV. SENSE) @
« 12 F12 OUT=XxFER @
« 21 F13 KREADY STATUS “
+ 11 Fira DATA F/F ©
¢ 14 F15 INTERRUPT CONPITION *
¢ 13 Fle IN=XFER @
# le F17 CMDe. ENR, (REV. SENSE) “
L2 &
Doaquéqaﬂnqunﬁaoo#ﬁoogoouwonoo&nnnaq»cnnn&nﬁoQouaoooaanﬁﬁ«nqh&hnaﬁanunonﬁoo»969
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www
b
£ o

312
313
314
31
31e
317
3R
3146
32

2y
3e?
3z3
Jzu
32=
32+
327
32+«
329
33
I
33,
332
334
33-
33+
337
33n
333
34

341
347
343
344
345
34h
347
34n
34u
35 .

RogeataoadostttobBESBRsapRaGtptRRRBB BRSNS OTHRODERGREORRRORORDBOREGREO DO BB BNORY

-4

* THE FOLLOWING ARE IMMENTATE OPERAND/REGISTER BT
“ CEFINITIONS ySED wITH OTI/ZI0C OP-CODES. CHECK

L4 DESTINATION/SOUKCE CODE FIELD(PREVIOUS PAGF)

“ & DETERMINE WHAT BIT CONFIGURATION IS USED.

&
©

T o % ¢ T ¥

GﬂﬂuhﬂabbnobﬂﬂdﬁhbbﬁﬂO“b“#“”o“““##ﬂu#&““n“ﬁ"#“#ﬁwﬂ#@hn0#9099#i#'#ﬁ”@ﬂn#ﬁ##bﬂpon
w MIO BUS ©ITs ©
HORHBLHRVBRU RO BORTRDORNRBBUR BB RABBURHOBUPOBERB BB RRR BRI HGRROORBTRRIRSBORRRBBOBOOD
e 0 # 1 8 28 38 48 S e 666 T e Be 9alde il o 12 o 13 0 le o 15 e
LT XYL TTRE L LR TR LY PR E R R R LR R R R Y Ry ey . ey T ]
° =7970= (OQUTPUT) 1UPH) L (LwH) ®
R RARERRRGRRR RN R LR RRRLRNBR N LR BOERRGRURCRRTRIBED DR BBURRRCGBOQURBRRETORIRTRORBOROY
#RST o ® SET#SET & o SETaSET aRST # #RST o SET# StTs WSTe SETe SEla StTe
#DATAS o # WRToWRT © o o REWoOFF *REW # & oFWD o FWDe REVe WRTe WKTeFVENe O0DDw
® F/Fa ® STHeRST ¢ @ #LINFoMOLe oREV @ ® © “ » s ©
OB PRUAR P RDERRVORVLDORROARURERPBORORLUBRORROBNROBLBNBRRGRRRGODIRRRBRRURBRESROOBRBOY
® =5TATUS= (QUTPUT) 1UPH) “ (LWH) ©
BB RO L RRRBRABRO LRI RONOR N PR BRBLBRNDRRCRRDDBLOIRBUORRAGRORRLORTRRRBRORROOROLDEY
#HST o L L #SET wSET oSET #SFT #EVEN® ODD# SEToTAPE«TIM-oTAPEe SET# CLRe
SDATA® o # @ & o SUNITeUNIToUNIToUNIT#BYTF#BYTEe EOFeERR=¢ INGeRUN=-#REJ #STA ¢«
® F/Fe L “ #0092 v0s] 0le3 #2.3 & CNT® CNT# ¢ (QReFRR ®AWAYe ECTe TUS#
BEBBB OB U R OB RREON ORI RQNRRNRERRERRBBDQGRRBRLRPRORUERUBEROORORRERPRTRERORERDERGD
L] =XFACE- (OUTPUT? (UPH) L] (LWH) #
BN NApaROGRBRRROORBBDBRlERTRRRRNOBGBRRRGRRGRDBRLOERtBUBORNRBRONBRRBORBDORRLBLRBOYG
o RSTaSFTe# GETe RST# SETe RSTe CLR® CLKk# RST# SETe RSTe SET# SUPe ENBe SEle SETe
#DATA#UNT® FO & FO & DEVeUNIT® BUS® INT® FZ &« F2 # F1 o F1 # PARe PARe OUT# IN #

# F/FelnTe ® # ENDe INT=LOGC® F/F# “ # »  BITe BlTeMODE®MODE+
BEBBRPUELUB O ROV RBIRETEBORNBELRBORVVNQRVRRORORBBDORIBRBODICRROORGRRBROBREGRQROBOORBLOY
L =STATUS/RD DATA= (INPUT) (UPH) # (LWH) o
LTy Y Y Yy Y e L e R LY YRR L LR L LY LR R LA R L R R R R L
# ID # TP#*TaAPE® INTe# SIOQeFILE® @ e R # R R oR #k #R # kK ok o
o BUR®MPK® FRROPEND® OK oPROTe o # # o D & H# D& pDe D@ Do Do D&
#=ST o # «QR#=INGH* s o [ [ [IiE) 1 2% 3¢ bo Se (<33 Te

BORGBRHRIR RN ERODOODBONO O N BN R RN R A DB 0RO BONDIORRRRRERNUOOLRERNRRDBBOOLDRORRONS
® =UNIT NO,=~ (INPUTs HIGH BYTE ONLY)
BEHRB RN RO ROR R IB IR NE G NNBRBOHRRNBORNE
SUNIToUNIT#UNIToUNIT® SF| & SEL#® SEL® SEL®
fmme fmamst o SUNITeUNIT#UNITOUNITe
#MSE eLgB® MSB® LSB® 0924 Osle 1930 293¢
BERUBBUNNRE AR BROOEBBROBRONBRDLONOBNROBEE
Sxp

VG110¢€



35y
35>
353
354
35«
35¢
357
358
359
360
361
362
363
364
365
366
367
368
369
370
N
372
373
374
375
376
377
378
370
380
381
382
383
384
385
386
387
38R
389
390
391
392
393
394
395
396
397
398
399
4y 0

ooo00
00v1l
0062
0003
0004
00¢5
goc6
0007
oolo
0011
0012
0013
0014
0015
0ole

0017
0020
0021

0022
0023
0024
002S
0026
0027
0030
0031
0032
0033
0034

o0
11
00
10
10
00
vl
00
00
00
00
1o
10
10
00

et
bt ot ot

11
11
11
00
00
00
11
00
00
00
00

111
001
111
111
111
111
010
111
111
111
000
111
111
111
olo

100
100
100

111
111
111
010
111
010
010
011
010
010
000

110
110
110
111
110
000
001
100
110
1lo0
111
101
110
100
111

1lo
110
110
110
100
111
101
101
111
111
111

100
001
001
101
001
000
Voo
011
Voo
001
vol
011
011
011
000

100
100
110

101
101
101
000
100
100
101
000
000
000
000

110
110
000
100
110
001
000
010
010
000
011
111
101
101
010

011
011
000

101
101
101
110
110
110
110
000
010
110
000

001
011
010
000
110
000
000
100
000
010
00l
0ol
110
110
011

000
000
110

111
111
111
000
000
011l
001
011
ool
000
000

100
111
110
000
100
001
110
101
001
100
100
1vo0
111
111
010

011
011
010

011
011
011
010
001
011
111
101
100
100
111

ﬂﬁ@#ﬁﬁﬁnﬂ“ﬁqﬁﬂﬁﬁﬂDGODDQﬂﬂﬁ“ﬁ“ﬁﬁGﬂﬂﬂ0#“06“#“Q#QQQGGQ“”““QGGG&QQ.“Dﬂﬁﬂﬂnpﬁﬂnﬁﬂﬂﬂ00

o &
° POWER ONs I/70 RESET OK RESET FROM THE MAINTENANCE *
b4 PANEL FORCES THE CONTROLLER AT THE ADDRESS O0(STAKT), °
& o

QD#QQQﬂqbﬂoqlobuooﬂﬂﬁbﬁcoﬂﬂcﬁnﬁ05&060#96956#&05#060&“90ﬁﬁéo&ai.nuloﬂ”do“Gﬁeﬂdboo
START OT1 upH D11 #163 RST DATA & CMD ENB F/F=SELECT UNIT &y
XNPR CTM K38 R3A REGISTER & THE COUNTER
0TI upH Du2 #351 kSTe FO4BUS=LOGIC & UNIT INT F/F
Pl URPH ROM  #377 RO(O:7) s=ALL ONFS
wAIT PsI upH CTM  TSTopP CNTR = STOP ULELAY
OTl LwH DOO #27~ DEC RESET FwWwD, REV, & SET ODD PARITY MODE
JxZ KCS # DEC TIME OUT THE COUNTEF
CONT OTI LwH DO6 #1372 KST. Fle+F2IENABLE PARITY & IN=MODE
OTI UPH D00 #1174 RST DATA F/Fe REWIND & OFF=LINF
0Tl UupH D02 #353 RESET Fu & UNIT INT. F/F
JMP PTCHI 6GO0TO PTCH] TO LOOK FOR END INTFRRUPT

CONT1 PSI LwH RIM #63 0011001100110011)
PST UPH KSM k210 KSIz= (SELECT THIS UNIT NOwW)
PSI LwH KRSM #2100 1000100010001k0v00

InC InP R4l D20 GET PRESENT UNIT NO. IN R4

PR N R R E O Rt R RO OB RGODONNRGRNENORBURNRBEBBRRTURGBORGRERQBOUCOREDTRRBLUBOBRBORNOOOD

%
HERE THE CONTHOLLER WAITS FOK A *CONTROL~ORDER' FROM THE MULTIPLEXOR, ®
IF NO CONTROL COMES. IT GOES TO *SCAN' TO LOOK FOR ThE LATEST ©
DRIVE-READY STATUS., THE CURRENT SELECTED UNIT INFORMATION ®

©

@

e

% s 8 &€

IS STOREN IN THE REGISTER R4,

&«

L Y Yy Ty e e Yy Y Y Y YT e T YTy
MAIN JFS F16 KEJECT REJECT IF IN=XFER

JFS F12 REJECT OR OUT=xXxFER = 1

JFS F17 SCAN GOTo SCAN IF NO CONTROL ORDEK

(2222222224222 22222 ARt iR Al 2222222 XX X2 2 23

o @
bt FNTRY AT 'BEGIN' ONLY IF a CONTROL ORDER IS ISSUED FIRST ®
o o

L Y Yy Y Yy Y Y Ty Y Y Yy ey Y Yy Yy I Ty
BEGIN PSA R4M R4A RL4 ROTATE R4 LEFT BY 4
P<A R4M R4A RL4 ADJUST PROPER COLE FOR
PSA RaM KaA RLG LAST UNIT SELECTED AND
IoC OUT UPH R4l D01 OUTPUT TO SELECT IT
BEGZ2 OTI LwH D11 #17e RSTe STATUSe CMDe ENHe & BYTE CNT.
InC INP R31I D3] GET COMMAND WORD IN PR3
PSB LwH ROM R38 PASS LOw HALF OF R3 IN RO
JmZ RCS DECOD GOTo DECOD IF NOT A SELECT COMMAND
IoC INP UPH R2I D20 SELECT TrHE PROPER
IoC OUT UPH RZI D21 UNIT & SET SERVe REQ.

JMP CONT GOTO CONT
(Z XYY XTI AIIZ RS LRSS R AR AR A XA R AR X2 R 22 2Ry Yy
SKP

Vai10¢g



441

482
4¢3
434
4yS
4y
407
44R
4y9
410
411

412
413
414
415
4le
417
41R
4l9
420
42

4e2
“4é3
4ca
425
426
427
4gR
426
43
431

432
433
434
435
436
437
438
439
440
44

442
443
444
445
446
La7
448
449
450
451
452
453
454

0035
0036
0037
0040
0041
0042
0043
0044
0045
0046
0047
0050
0051
0052
0053
0054
0055
0056
0057
0060
0061

0062
0063
0064
0065
0066
0067
0070
0071
0072
0073
0074
0075
0076
0077
0100
olol
0lg2
0103

11
00
10
00
10
10
00
10
00
141}
00
10
00
11
00
01
00
10
00
00
0o

(J1]
00
00
00
1o
11
11
01
11
1n
00
11
00
11
00
11
00
00

100
000
110
011l
110
001
011
001
011
110
011
001
011l
100
000
110
111
110
011
111
000

ol10
000
011
010
111
010
111
010
100
110
01l
001}
000
110
011
00l
111
000

110
111
101
101
101
101
111
101
111
101
111
101
111
101
111
111
111
101
111
110
111

111
111
101
110
100
111
110
001
110
111
111
111
111
111
101
111
llo
111

110
000
111
000
001
110
000
110
000
111
000
110
000
010
000
000
000
i
000
000
000

001
001
000
000
001
0lo
011
000
110
11
000
101
000
111
000
101
00l
000

000
011
100
011l
111
0tl
010
01l
011
111
011
01l
010
000
000
ool
000
111
000
000
000

010
011
000
110
111
100
100
000
000
010
000
010
000
010
000
010
001
011

011
000
00l
000
111
111
111
111
001
110
000
111
100
101
101
000
000
111
000
000
000

001
010
001
000
101
111
110
111
111
000
001
000
001
000
001
000
000
000

111
011
111
011
001
001
100
011
101
111
011
101
001
100
101
100
100
110
111
010
111

ol11
111
111
101
111
111
111
001
111
111
111
111
111
111
111
111
000
111

BB BB R R B R RB RO R BB R RGO R R R RO R OO PR R ARG R RE IR A ROBE LR L RROREBBEORTRBTBGL

o @
# THE GIVEN COMMAND IS DFCODED HERE TO LOOK FOk WHICH SUBGROUP IT BELONGS TO. <«
] ®

Yy Yy Y Yy Y Y Yy Ty Y LR L LT ey
DECOD JFS F13 #e2 REJECT THE COMMAND IF
JuP KEJECT TAPE UNIT IS NOT READY
ANT LwH  R3B  #360 LOOK FOR ILLEGAL BITS IN R3
JMZ RCS  REJECT REJECT THE COMMAND If ILLEGAL BITS IN R3
Ang LwH  RZ2M R3B  RODR MASK OFF SUB=GkOUP CMD. CODE IN RZ
X0l LwH K28 RDR GOTO RDFWD If READ

JMZ RDFWOD FORWAKD COMMAND

X0l LwH KZB  WRR GOTO WRFwWD IF

JIMZ WRF WD WRITE COMMAND

Ar ] LwH R3B  #10 GOTO REJECT IF COMMAND 1S

JIMZ REJECT ANY OF THREE REMAINING ILLEGAL CODES
Xnl Lwh RZ8  RDRFy GOTO RDBKD IF READ

JMZ RDBKD REVERSE TYFt COMMAND

JFS F0S5 e+2 SKIP NEXT IF wRTe STATUS=1

JMP Be2 SKIP NEXT INSTRUCTION

CaL GOFWD SuB, CALL TO AVOID NOISE IN GAP

OTI UPH D20 #373
ANT LwH  R3B  #]

SET REWIND & SERV, REQ
LOOK FOR REW OR RST

JmZ CONT GOTO CONT IF*REW' COMMAND
OTI UPH 000 #375 SET OFF=-LINE F/F & GOTO
JmP CONT CONT IF *RST* COMMAND

LYYy XY Y s I YT YT YRR TR TR T T LTI FTLT YT YT Y YT YL YL LY e

© 3
& ¢SCANY CONTINUOUSLY SFLECTS A UNIT & LOOKS FOR ITS READY STATUS. THIS IS ©
hd DONE ONLY IF CONTROLLER IS IN IDLE STATE(NO SIO GOING ON)e UNIT INT=- ®
bl -ERRUPT F/F IS SET WHEN A UNIT « PREVIQUSLY 'NOT=-READY' BECOMES @
L READY. AN INTERRUPT IS GENERATED TO TELL THE CPU ABOUT IT. 3

-

L]
BB ROG ORIV BRI RORRRRABRRRR RGOS RITRRLRRRDRDBDRODRBODEOTOBBRCRRRRERODRRRBOROOY
SCAN IoC INP R31 D22 UPH GET STATUS BYTE IN R3

JuP PTCHZ GOTO PATCH THE PROGRAM

JMZ RCS MAIN GOTO MAIN IF ALREADY IN SIO ROUTINE
SCANO 10C OUT UPH RI1I DOl SELECT UNIT FKOM RI]

PSI LwH CTM  #20 PRESET CNTR TO 16 CYCLE DELAY

PSB RIM R18 RL1 R1 & RS ARE ROTATED

PSA RSM  RS5A RL1 LEFT BY ONE BIT

JXxZ RCS DEC +« TIME OUT THE COUNTER

JFS F13 READY GOTO READY IF F13=]

AND UPH  ROB R5A WAS THIS UNIT READY BEFORE ?

JMZ MAIN NOT KDY BEFORE$ NOT RDY NOW~GOTO MAIN

XOR UPH ROM ROB RSA RDY BEFORE$ NOT RDY NOW=MODIFY RO

JMp MAIN GOTO MAIN
READY AND UPH ROB RSA WAS THIS UNIT READY BEFORE 7

JMZ RCS MAIN RDY BEFORES$ RDY NOW=GOTO MAIN

AOR UPH ROM ROB RSA NOT RDY BEFORE$ RDY NOW-INTe CASE

071 UPH D02 w277 SET UNIT INTERRUPT F/F

JMp INTZ2 60T0 INTZ
BERBOBUPOERSPHRBRBBDOOROGNRBORaORBODEORBRNGRRRBONNRRRDRRBDURRNOGTBRORRIRGBDNBERGNDY
SkP

VGI10¢



o1

455
456
457
459
45y
46!
461
467
463
464
465
466
467
46n
«6G
47
4Ty
472
473
44
475
476
@77
47R
479
4BQ
481
%82
483
484
485
486
487
48R
489
490
491
492
493
49¢
49%
496
497
49Kk
499
540
Sul
Su2
503
504
508
Sve
S97
5¢=R
5.6

0104
0105
0106
0197
cllo
0111
o112

0113
0114
0115
0lle
0117
0120
0121
0lz2e
0123
0124
0125
0126
0127
0130
0131

0132
0133
0134
0135
0136
0137
0140
0141

10
o
01
lo
00
0l
01

lo
lo
11
11
00
11
01
00
00
00
00
00
11
11
ol

10
0l

01
11
00
00
vl

111
111
010
111
111
010
101

111
111
100
100
000
100
010
001}
011
111
000
111
001l
001
10l

111
000
000
010
100
000
111
101

110
100
001
110
000
001
111

111
110
olo
001
011
0ul
001
111
101
100
111
110
110
111
111

110
111
111
001
110
111
100
111

001
000
000
001
Voo
000
111

011
001
000
000
000
1o
oo
olo
000
000
000
011
001
001
111

001
111
111
000
000
000
010
111

110
000
00l
110
00l
ool
111

111
100
001
ool
ool
o0l
001
111
ool
100
011
000
110
110
111

100
111
111
ool
ool
ool
100
111

010
100
000
110
ool
ool
111

1ol
000
010
010
010
010
001
111
001
000
000
100
011
011
111

000
111
111
011
100
100
010
111

101
000
110
100
000
001
111

111
101
110
000
001
111
101
110
100
100
100
000
111
111
111

101
111
111
011
000
001
000
111

LA AR AR A Rl TR R R YR R R R R R YRR R R R R R R

&
¢ THIS SUBKRNOUTINE MAKES THE TAPE GO FORWARD & ERASE SUME PART OF THE TAPE °
L4 HEFNRE EXECUTING A RACKSPACE OR REWIND TYPE COMMAND WHEN THE CURKENT “
L4 In WRTITE HEADS WAS ON. THIS ENSURES THAT NOISE CHARACTFR IS NOT @
L WHRITTEN IN THE GAP WHFN WkITF CURRENT IN HEADS IS SwITCHED. L]
L3 *

)

L Y oy Y Ty T T rrrr ey ryees
GOFwD Pql UPH CTM  TSIng
07Tl LwH D00 #337
JxZ RCS DEC =
P<T UPH CIM  TSTop
071 LwH 000 DEC #267 RST. FWDe=REVe F/F &WKITE F/F
J¥Z RCS DOEC =+« TIME OUT THE COUNTEK
RTN SUBROUTINE RETURN

AL AR A2l Ls as2asa s 2222222228422 YL X022

CNTR:z+155 INCH + STAKT DELAY
SET FwD F/F

TIMF OUT THE COUNTEW
CNTR:=STOP DELAY

“

SUBROHTINE BLANK ATTEMPTS TO GET A READ CLOCK OR END=OF =BLOCK @
(IN 1600 BPI) WITHIN 25 FEET OF TAPE WHEN CONTROLLER HAS *
INITIATED A READ OPFRATION., FO IS SET iF RD. CLK. IS @
FOUND. IF RN, CLK, OR EOR IS NUT FOUNDs TAPE- “
RUNAWAY F/fF IS SET INDICATING AN ATTEMPT L

4

&

L

&0 ¢ & 0 0

IS MADE T0 READ BLANK TAPE.

*
(2222222222222 X222 R0 YR RY AR XR Y YRR R YR RRRYLRR-YXR-R XYY YRR YRR ERR- DR R R NY
BLANK P<I UPH RIM #20 R1:==240 (IN UPPFR HALF)
TIMER PSI UPH CTM TGAP CNTR:=TIMER FOR 1.,25" OF TAPE

JFS F10 DEC NBLK GOTO NBLK If RDe CLK.=1

JFS Fo4 DEC #e2 NO SKIP IF 800 RPI

Jup e#+2 DEC SKIP NEXT INSTRUCTION

JFS F0T7 DEC NBla GOTO NBle IF EOB=1

JXZ KCS DEC #=4 WAIT FOR CNTR TO TIMF OUT

APl UPH RIM RI1B 1 Kli=Ri+1

JuZ RCS  TIMER STAY IN LOOP TILL TIMER NON=ZERO

OTI LwH DOl #373 SET TAPE RUNAWAY BIT

JMP INTER GOTO INTER
NBLK OTI UPH D06 #337 SET FO TO INDICATE I KDe CLK.
NBle XNnR CTM R3B R3A ZERO QUT THE COUNTER

XOR R2M  R3B R3A ZERQ OUT R2 (CRC REGISTER)

RTN SUHROUTINE RETURN
L L I L L L L L R L L T Y Yy YT Y YRR 2
o o
e SUBROUTINF WGAP ERASES 3.75 INCHES OF TAPE AND ®
i THEN CHECKS FOR ANY NOISE LEFT IN THE GAP o
° @

1222222 PR RR XXX R YRR LSRR LR L AL AR AR XA Rl sttt Rd N2

WGAP PSI UPH CTM  TG6AP PRESET CNTRe WITH 1e25 IN. TIMEKR

NoP TIME OUT THKEE
NOP TIMES THE VALUE
JXZ RCS DEC &=¢ OF THE COUNTER
JFS F10 #e2 SKIP NEXT IF KD CLK =1
JuP 842 DONE=-RETURN
071 Lwh DOS #357 SET TAPE-ERKROR & RST RD CLK=NOISE [N GAP
RTN RETURN
Y Y Y R Y a2 IYYYYXIZIXY R 2 TR TR R R AR R LA LA R AL LA AR Al AR 2 R
Swp

Variog



11

S
512
512
514
51s
516
517
51+
Slg
52¢
521
522
523
524
52%
526\
527
S2F
526
53~
53
53z
533
534
53¢
536
537
S3r
539
S40
541
542
543
S4¢4
545
S46
547
San
549
550
551
552
553
554
554
556
557
558
559
560
561
5672
5623

0142
0143
0las
0145
0146
0147
0150
0151
0152

0153
0154
0155
0156
0157
0160
0161
0162
0163
0lo4
0165
0166
0167
0170
0171
0172
0173
0174
0175
0176
0177
0200
0201

0292
0283

11
0o
00
00
11
00
o1
00
01

11
00
10
11
01
00
10
11
01
10
11
0l
00
01
1o
00
0l
11
00
11
00
00
00

00
00

100
111
111
010
100
111
101
111
101

100
111
111
100
010
000
111
100
0l0
111
100
010
000
110
111
111
010
100
111
100
111
000
111

s
s
- s

0l1
000
olo
011
010
010
0l1
001
011

100
110
110
010
001
111
110
010
001
110
010
001
111
111
100
100
001
110
100
100
100
111
100

100
110

000
000
001
100
100
001
111
000
111

010
011
001
000
000
000
001
000
000
001
000
000
000
000
(13}
010
000
000
000
010
000
000
000

011
101

001
100
010
110
ool
000
111
000
111

001l
000
111
ool
001
011
111
ool
001
111
00l
00l
011
111
100
000
ool
001
110
010
100
010
110

010
o010

100
00l
100
011
101
010
111
000
111

110
010
111
111
101
110
111
111
110
111
111
110
110
111
000
000
111
111
100
000
010
000
100

100
010

100
000
000
001
001
000
111
000
111

001
000
101
111
110
101
110
111
010
110
000
101
101
000
000
000
011
111
000
010
000
0l0
000

000
000

LAZ 2222 LA AR AR R T R LR YN Y R R YRR R T

o
YWRCHK ¢ =THIS SUBROUTINF GETS THE DATA=WORDI(WHILE WRITING ON TAPE) FROM #
THF MULTIPLEXORs CHECKS FOR DATA OVERRUN CONDITION & MONITORS ®
'OUT=-XFER' TO DECIDE wHEN TO TERMINATE DATA TRANSFERS. A

-3

“

T & & &

#
REBOOBB ARG B AR ARG BRI NRNORR B R BOB NN GHONO BB RROD D BBV DB B B BERBLBREODORDOIBOBBG
WRCHK JFS F14 DEC ws+2 SKIP NEXT IF DATA F/F=1

OTI LwH DEC DOl #36/ SET TIMING ERROR IF DATA F/F = 0

011 UupH DEC D02 #137 RST DATA F/F & SET FO

IoC IMP  DEC D31 K5I GET DATA OUT WQORD IN RS

JFS F12 DEC #+3 SKIP 2 IF OUT=XxFtR=1

0Tl UpH DEC D02 #357 RST FO INDICATING OUT=XFER = 0

RTN DEC SUBROUTINE RETURN

OTl LwH DEC D20 #37/ SET SERV. REQe TO GET NEXT WORD

KTN DEC SUBROUTINE RETURN
Ly L T Yy Y Y Y Ty T Y T Y ey e T S N T T T
o w
# *FSROY = FNTRY HERE IS ONLY IF EXACTLY 1 CHAKACTER KEAD FROM TAPE. ©
» 4

BRRAVBO BN RUPIPRBBDDBDOORBRRRRNBOVBLREODIRBRRR BN OOV EaRBRRBRNBERERBORORRNBOGNDDON
FSRO JFS FOl FMCHK GOTO FMCHK IF F1=1(POSSIBLE FILE-MARK
AGAIN OTI UPH D06 #357 RESET FO & KDe CLK.

P<SI UPH CTM T8 CNTR:=8 CHAR. DELAY

JFS F10 DEC DOROP ERROR CASE IF RDe CLKe COMES

JXZ RCS DEC #=] IN BEFORE COUNTER GOES TO 0

JMP FRDF GOTO FRDF TO CONTINUE NEXT RECORD
FMCHK P<SI upH CTM T4 CNTR:=4¢ CHARA. DELAY

JFS F10 ODEC DROP ERROR CASE IF ANY RD. CLK. COUMFS

JxZ RCS DEC #=-1 IN BEFORE COUNTER GOES TO ZLERO

PSI UPH CTM T4 CNTR:=T4,.,0

JFS F10 DEC #+3 LOOK FOR A RDe CLK.,

JxZ RCS DEC #~-1 BEFORE COUNTER=0

JMP FRDF NOIStt GOTO FRDF TO READ NEXT RECORD

CAL FMPAR SUB, CALL TO LOOK FOR FILE=-MARK

PsI LwH CTM %377 CNTR:=4 CHAR. DELAY

OTl LwH DO4 w377 RESET RDe CLKe F/F

JXZ RCS DEC ¢ TIME 0QUT THE COUNTER

JFS F10 DROP GOTO OROP IF RDe CLK.=1
FMB816 OTI LwH DOl #137 SET EOF STATUS

JFS FOl ODEND TERMINATE IF Fl=1 (FILE-MARK CONFIRMED)
DROP OTI LwH DOl #357 SET TAPE ERROKR STATUS

JMP ONEND GOTO ODEND
FILE OTI LwH DOl %137 SET EOF STATUS

BRBBOIR BRI RRARROOBROBDUEBDEERRRURTBRARIRERRORR O RRGOEGaRRRROORRRRRGROBERUROROGR

° “
# 'ODENN' = IT IS A GENERAL EXIT POINT & RESET VARIOUS F/F!'S, ®
- ®
Iy L T e T e T T T Y XY Y T Ry s e Y R T TR Y 2
ODEND OTI LwH D06 #137 RST. FleF2 & RDe CLK.

0Tl UPH D12 #157 RESET FOs DATA F/F & EOB FLAG

APBONBRORNRRRORRDORCQUOOBBTRETRBRBNBODGBROREGEERNRRRBNRDAQORRBOUNBBRNRRGBRODONGOROE

SkpP

VG110¢



(4}

564
56¢
566
567
568
564
570
STt
572
573
S74
57%
ST
577
57R
579
580
581
582
583
584
58%
58¢
587
588
589

591
592
593
564
595
596
597
594a
599
[<372}]
6v1
6.12
61
664
6uLS
6U6
637
698
699
61

0204
0205
0206
0207
0210
0211
0212
0213
0214
0215
0216
0217
0220
0221
0222
0223
0224

0225
0226
0227
0230
0231
0232
0233

0234
0235
0236
0237
V240

11
11
00
11
00
00
00
]
01
11
00
1o
11
11
10
00
00

10
00
00
01
10
00
00

11
10
00
00
0o

100
001
000
100
000
111
000
111
010
100
010
110
001}
111
110
011
000

111
111
111
010
001l
011
000

100
001
011
111
000

111
110
111
111
111
110
111
111
001
111
111
100
101
101
101
101
111

110
010
000
001
101
111
111

100
101
111
110
111

vlo
001
001
100
000
001
000
000
000
110
100
001
001
101
110
000
000

001
o1l
100
000
111
000
000

010
111
000
001
000

011
110
011l
010
010
000
010
000
010
000
110
111
010
110
011
000
000

111
000
110
010
011
001
010

010
011
010
000
010

000
611
110
0ol
ool
001
ool
000
00l
600
011
110
000
001
111
000
010

111
010
000
011
110
101
000

000
110
000
010
101

100
111
001
001
011
000
100
000
100
100
011
000
011
111
001
100
110

101
000
000
000
000
100
0l0

001
101
010
000
010

RGN BRI LR RO BRACROCORNBEVRORBBRHEODRYOBBORDRNUBOERRBBBGRBGRDOBEDNOONDNERRDEUDED

@ “
hd STOP ROUTINE IS THF £XIT POINT FnNk ALL COMMANDS hf
# @

ﬂﬁﬁﬂ““”ﬁﬂ”0b“0“9ﬁGQB#QQGQ“Q’“QQGQO’QQQQGQGGGGQ“QQGG”“GG’QGQQG.Q"Q““Q#9090&“#“6

STOP JFS F15 INTER GOTO INTER IF INTERRUPT FLAG=]
AR CTM  R38 R3aA ZERO OUT THE COUNTER

JuP PATCH GOTO PATCH TO LOUK FOR END INTERRUPT
JFS F16 ©s2 SKIP NEXT IF IN=XFER=1

JMP 543 SKIP ¢ INSTRUCTIONS

0TI UPH D02 #367 SET DEVICE=-END

NP a2 & SKIP NFEXT INSTR,

0TI UPH bL20 #377
JXZ RCS & DEC
STOPl JFS F17 wAIT

SET SERV.e REW.

TIME QUT THE CNTK.

GOTO wAIT IF NO CONTROL ORDEK
InCc INP R31 031 GET COMMAND WORD IN R3

AnE LwH  CTM  R3B  #17 MASK OFF COMMAND CODES TN CNTK
XoR LwH RZ2M  kKOB CTA R2 := RO 'XOR' R3

FSA LwH ROM R3A KU (L OWER) :=R3(NEw COMMAND)

An] LwH R2B  #6 GO TO WAIT IF NFw CmD. IS

JMZ KCS  WAIT OF DIFFEREMT SUB=GKOUP

JMP BFG2 GOTO BEG?
L I T I Yy R T L LYy e T Y e Y TR Y T T L Y T T T TS Ty 2
o ©
k4 YFSRF ¢ - FSR & FSF COMMANDS ARE DECODED HERE, i
* L

BN RO G SRR I RN O OSRRN DR RLRORDBRB RO RORIRBOO LRIV IRNOURRNDOROBBRRADOIRDRORERORD
FSRF PSI uPH CTM T8 CNTR:=TH.0

OTI UPH DEC D06 #357 RESFT FO & RD. CLK.

0Tl LwH DEC D11 #177/ RST, EOR & SET EVEN RYTE CNT.

JXxZ RCS DEC +# TIME OUT THE COUNTER

Xnl LwH ROB FSF GOTO AGAIN IF CwmD,

JMZ AGAIN 1S FSF = ELSE

JMP  ODEND GOTO ODEND
Y L L L L Ty Y Y L e Y Y R gy Y L Y T T T T Y X TR Y
© o
° 'rHDEC! - BSR & BSF COMMANDS ARE DECODED HERE, v
° (IF Fl=1 THEN A FILE-MARK HAS BEEN FOUND) L3
® “

2T YIRS 22 22222 X -2 R AR AR A AL A RSN AAR AR ARl A N R g

RBDEC JFS Fol  FILE GOTOo FILE IF Fl=1

Xnl LwH ROB BSR 6GO0TO ODEND
JmZ ONEND IF CMD IS WSk
OTI UPH (D02 357 RESFT Fo
JuP BSRF GOTO BSRF TO CONTINUE BSF COMMAND
P Y Y Y Y Y L Ay L R LR e R T T Ny T R T R R ey

Svp

vaitog



g1

6l
612
612
614
6lc
616
617
6lr
619
62y
621
622
623
624
625
626
627
628
629
63

o

633
634
635
636
637
638
639
640
641
647
641
644
645
646
647
641
649
650
651
652
653
654
655
656
657
658

0241
0242
0243
0244
0245
0246
0247
0250
0251

v2se
0253
0254
0255
0256
0257
0260
0261

0262
0263
0264
0265
0266
0267
0270
0271
0272
0273

11

10
00
01
00
10
00
0l

11
11
11
00
11
00
00
00

11
01
10
10
11
01
10
11
0l
00

100
100
111
000
110
111
111
111
010

100
100
100
000
100
000
111
000

100
110
111
111
100
010
111
100
010
000

100
101
110
111
111
110
110
000
001

100
110
101
111
101
111
101
111

101
111
100
110
0lo
001
110
olo
001
111

110
010
001
000
000
001
0ol
110
000

110
000
000
000
111
000
000
000

001
000
001
001
000
000
001
000
000
000

010
010
110
010
ool
000
110
000
010

010
010
010
010
000
010
000
000

000
111
101
111
10l
010
111
101
010
010

110
100
110
101
000
100
010
010
101

110
110
10l
1ol
000
101
000
000

010
111
110
111
001
110
111
000
111
101

000
101
100
000
100
000
101
000
000

000
0l0
110
010
110
010
000
100

100
000
010
110
011
110
110
111
001
010

RGN BRR RGN B RGN RGO G RSB GRUBRRRRHRLRORG DGR RE RO DIRNBRVRRERRNNOOHRRRDORLROY

&
RFAD REVERSE GROUP(RSK OR RSF) COMMAND IS INITIATED BELOW. #
TF LAST OPERATION wAS A WRITEs THEN .15 INCH OF TAPE IS &
EKASED BEFORE THE BACKSPACE OPERATION 1S PERFORMED. ©

-

-4

®

E I I N

FO=1 IF WRITE STATUS=1 BEFORE BACKSPACING
#
L Y P Y R R L Ry R Y Y R Y Y T Y Y Y T YY)
RDBKD JFS Fg3 bBSRFZ2 GOTO BSRFZ2 1F TAPE AT LOAD POINT

JFS FOS #e3 SKIP 2 If WRITE STATUS=1

PSI UpH CTM TSTRT PRESET COUNTER WITH TAPE

JMP MERGE START DELAY & GOTO MERGE

CAL GNFwD SuB. CALL TO AVOID NOISE IN GAP

0TI upH D02 #3137 SET FO TO REMEMBER WRT. STATUS wAS 1

PSI UPH CTM  TSI15S CNTR:=4155%" + START DELAY
MERGE OTI LwH DEC Dla #357 SET REV.sRSTe RDe ClLKs SEOR F/F
JxZ RCS DEC e-] TIME OUT THE COUNTER

(222 L2 e 2R X it R R XA R RA R Rl X R X R R Y]

* &+
@ ‘gSRF+ ~ gNTRY TO LOOK FOR ROTe READ CLOCK OR END=OF =BLOCK (1600 RPI ONLY) ®
» WHEN THE TAPE IS GOING IN REVERSE DIRECTION. "
@ ©

L L L e Yy T T T T T T TR Y Y T L T Ty Ty ey L L X T
BSRF JFS F03 BSRF2 GOTO BSRF2 1F BNT=1

JFS F10 BACK GOTO BACK IF RD. CLKk,=1

JFS Fna #e2 SKIP NEXT IF 1600 RBPI

JMP BQRF GO RACK TOQ BSRKF

JFS Fn7 FMl6 GOTO FM16 IF EOB FLAG=1

JMP BSRF GO RACK IN LOOP
BSRFZ OTI LwH D20 w377 SET SERV.REW. & GOTO

JMP WALT WATT FOF NEW COMMAND
RO NR oG E N B OB GO RBEO N E R RO BN REORLEORORRRINRRERERRRRIORLANOLRRENODOBNORLONROED
® o
© AT 'BACK' ALL THE READ CLOCKS IN A DATA BLOCK ARE ENCOUNTERED hd
@ ®
T T Y T Y TP e T Y T Y T T Y T Y T P T T T R T N PRy T Ay YT T T T A
BACK JFS F04 BCKRD G0To BCKRD IF 1600 BPI

CaL FMPAR SUB. CALL TO LOOK FOR FM CHARACTEK

Pe<l LwH CTM T22 PRESET THE CNITR

P<l UPH CTM T4 WITH T6.2 DELAY

JFS F10 DEC NOFM GOTO NOFM IF KDe CLK.
JxZ RCS DEC #-1 CAME BEFORE CNTH = 0
Fel uPH CTM T4 PRESET CNTR WITH T4
JFS F10 DEC HCK1 GOoTo BCKl IF RD. CLKk,
JxZ RCS DEC e-1 CAME BEFORE CNTR = 0

JIMP HBSRF NOISE CHARACTER=GOTO BSRF
ﬂﬁbubhﬂpnu&uﬁ#h#b#ﬁﬂdﬂnhh“b““G“““ﬂﬁﬂc“ﬁﬂ“.###u“b“oD#“9“DQQG&#GO“Q““QQD““GDQQGG##
Swp
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14!

659
66

661
66~
663
664
665
66~
667
66R
664
670
671
672
677
6Ta
67
676
677
67TR
679

681

687
683
684
685
686
687
68r
689
690
691
692
693
694
695
696
697
69R

0274
0275
0276
0277
0350
0301
0302

0303

0304
0395
0366
0397
0310
0311
0312
0313
0314

10
10
00
00
11
11
11

00

10
00
0l
00
00
10
00
00
00

111
110
011
111
100
100
100

111

111
111
ol0
111
0l0
110
01l
111
000

110
101
101
101
111
110
111

100

110
000
001
110
111
111
101
110
111

001
111
000
001
100
100
110

000

001
100
000
001
001
111
000
001
000

110
o1l
o011
010
011
o1l
011

100

110
00l
011
000
010
111
01l
000
000

110
111
101
100
101
000
000

000

110
000
000
000
ool
10l
00l
000
000

100
110
101
001
110
011
000

o010

100
000
110
011
011
111
000
100
100

HEGRBDG RV D RROOROORBLERONOGANLBOODBLUBGDUNVORBBURLENRBORBRGRROORRBREBOSBORBBOBRGOY

L ©
o *oDFWNY 1S THE ENTRY FOR READ FwD. CMDS, =~ RDRs RDCs FSF OR FSF, @
# )

L Ry I R T YT TR TR LR LT e TS
RDFwWD PSI UPH CTM TSTRT CNTR:=START DELAY

ANT LwH  ROB 1 LOOK FOR SUBGROUF OF READ

JMZ RCS  FSRFO FSR=FSF GROUP=-GOTO FSRSO
ROR1 OTI LwH D22 #13n RSTe Fl4F2 & SET SERV. REQed IN MODE

JFS F16  PRDGO GOTO ROGO IF IN=XFER=1

JFS F12 REJECT REJECT IF OQUT=xXxFER OF

JFS F17 #a=2 CMD=1-0THERWISE STAY IN LOOP

(2222222222222 222222222 22 AR X2 A g il i XXl ar AR A X X X

® @
@ TREJECT® - ENTRY ONLY wHEN A 'COMMAND=REJFCT' CONDITION HAS OCCURKED, L4
& @

T L L L L T R T T I I I I I T T T T T Ly
REJECT OTI LwH DOl #4375 SET REJECT BIT oF STATUS

B OB OO O RGN OB RO N BOBONO R IR ROENCLBRBONARNNDNBONERONOROaNNOORGRORBOLOREDRG
°

& *INTER® - ENTKY ONLY IF AN INTERRUPT CONDITION IS OETECTED AT THE
* END OF CURRENT CUMMAND Op IN IDLE STATE OF THE

L3 CONTROLLER, THE POSSIBLE INTERKUPT CONDITIONS

L4 ARE:1. UNIT READY INTERRUPT 2, TRANSFER ERROR

@ 3. CMD, REJECT 4., BLANK TAPE S. TIMING

° ERROR & 6, TAPE FRROR.

°

& & ¢ % o0 Rx & & B

®
Yy Y T R T Y T Y R R e Y Y 2 Y Y Y Y Y Y Y R Y P Y T Y Y
INTER PeI UPH CTM  TSToP PRESET CNTR. WITH TAFE STOP DELAY

Otrl twH D10 #2277 DEC RESET FWDJREVe & CMD, ENK,

JxZ RCS & DEC TIMF OUT THE CNTk.
INT2 OTI UuPH D02 #374 CLUCK INTERKUPT & CLK. RUS LOGIC

InC InP R3I D22 UPH GET STATUS BYTE IN UPPER R3

Anl UPH  R3B  #20 IS INT. FLAG=17?

JMZ RCS  e=2 YESs KEEP LOOKING AT THIS BIT

OTI upPH D02 #373 RESET UNIT INT, F/F

JwpP walT NOes GO TO WAIT
IQ#’O.QQQQOQIO#O00”0000bo“’Q906#ﬂ0¢ﬁQQﬂ#i00#0#9&QQOGQHQQGO'DG.IQ..OGGQOGOQQ&Q&IG
SkpP
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699
70
T
7.2
7\7
Tva
T¢E
1S
Tuv7
7ok
749
71¢
7n
712
713
Tla
71
71+
717
TR
719
720
721
12?
723
724
4
126
727
72R
729
73
N
732
733
T34
738
73¢
737
738
739
T4y
741
742
743
Thg

ST

0315
0316
0317
0320
0321
0322
0323
0324
0325
0326
0327
0330
0331
0332
0333
0334
0335
0336
0337
0340
0341

0342
0343
0344
0345
0346
0347
0350
0351
0352
0353
0354

Vo
10
00
00
11
00
10
00
00
11
1o
00
00
11
11
11
00
00
lo
00
01

1
i1
01
00
1o
00
11
11
11
10
00

010
110
01l
111
100
111
110
011
111
100
001
011
111
100
100
100
000

111

111
111
010

100
100
110
111
110
011
001l
001
010
111
000

111
111
101
100
100
100
101
101
111
101
101
111
100
110
111
111
111
101
110
000
001

101
100
111
100
101
101
111
111
110
100
011

6ol
111
000
011
i10
001
111
uoo
001
000
111
voo
001
100
100
110
000
Voo
001
Glo
voo

001
vlo
000
011
i11
]
011
ool
101
001
voo

-

—
[adl

011
010
01l
000
011
011
000
01l
01l
01l
000
o011
011
011
011
000
110
000
011l

00l
o1l
ool
000
011
111
110
110
010
111
101

001
111
000
100
010
010
111
011
010
011
111
011
001
ol
000
011
000
000
100
100
100

100
100
011
100
111
000
011
011
ool
000
011

011
011
011
010
011
000
110
111
000
0l0
011
010
000
110
o1l
010
011
000
100
100
000

101
101
010
000
110
110
111
111
111
010
011

SBGpssftphRenRREaRRVBbtasdbeRGRORBLORRB RO DL RRSBOROGLORRERDUBEROBRORBDRO OB ONG

®

©

) ENTRY FQOR WRITE CoMMAND = ANY (ONE OF wRRs WRZs WF™M QR GAP *

@+

&

LEZ XL SRR LY YL Y TR EETY EY RETEEER R R R R R R

WRFWD InC
AnT
Jmz
o1l
JFS
orl
Anm]
NIV
(R ¢
JFS
Xnl
Mz
0711
JFS
JFS
JFS
JMP
or]

WJOIN Psl
orl1
JxZ

e
upH
RCS
LwH
Fp3
LwH
LA
kS
UPH
Fna
LwH
#a2
LwH
Fle
Fie6
F17

LwH
UPH
LwH
RCS

R31 De2 UPH

R3B #e
REJECT

006 w135
e

D02 #357
rUB 1
WJOIN

D22 #357
LR X3

ROB WRR
D02 #367
wedy

KEJECT

#=2

REJECT

D20 #3377
CTM  TWSTP
DEC D04 #3333
DEC s-1

GET 7970 STATUS IN K3
REJECT THE COMMAND IF
TAPE KEEL IS PROTECTED
RESET F19F2eR0Us CLKs & SET OUT MOUF
SKIP NEXT IF TAPE AT LOAD POINT
SET F1 (ROT = Q)
GOTO WJOIN IF
CMND IS WFM=GAP
SET Stkve REQe & RST. FO
SKIP 3 IF 1600 RPI
LOUK FOR WwRZ COMMAND
SKIp NEXT IF wRR COMMAND
WRZ CMD3 DISABLF PARITY TRACK
SKIP 3 IF OQUT=XFER=1
REJECT TheE COMMAND IF
CONTROL ORDER Ok IN=XFER
COMES REFURE OUT~XFER
SET SERVe REQe
PRESET COUNTER wlTH START DELAY
SET FwD.e WRITE & RST. RDes CLK.
TIME OUT THE COUNTEW

B R E RGO RROIRRRROOR PR RREE I RBOROB RO RRBRROORLOBORBRRBIROBORRRRRBRRRRBRGRDOONGE DG

AT THIS POINT TAPF IS Up TO SPFED & RFEADY TO DO WRITE OPERATIONS.

WRITE A 3.,75" GAP FIRST,

L3
*
IF F2=1 THEN COMMAND IS WEM 0OR GAPy OTHEKWISE WRK OR WRZ, @
°
&

RV RGN DR GBI RO GRG R GRS OB G GO OB R BRI BBV ORRRRNERRIRUERDRRNBDERRLDIBODIRORDROBIBRONS

L]

*®

@ TF Fo=1l THEN TAPE STARTED AT ROT.

#

*

WRREC JFS Fo4 WR16
JFS F0l  ae2
CAL WGAP
0TI LwH DU6 #337
Aml LwH ROB 1
JMZ RCS  GPFM
XnR RIM R3B R3a
XOR RPM R3B  R3A
PsE UPH R4M  ROR
Pel LwH CTM Tl
JMP DEC WLOOP

GOTO wRle6 It 1600 BPI

WRITE A GAP IF

TAPE WAS AT BOT

RESET RD CLK & F1

GOTO GPFM IF

CMD 1S wFM=GAPpP

ZERDO OUT Rl (WKITE CRC CHARACTER)
ZERQ OUT R2(READ CRC CHARACTER)
STORE HISTORY OF UNITS IN R4
CNTR:=1 CHAK. DELAY

GOTO WLOOP

CRBRNBBO BB R LR RBORERGDGUGTGRBABRPADIRORBHCERERLONBRBBBBORBRBUBRERBRBOBRBUGRORGN

Swp
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91

745
T46
T47
Tur
749
75¢
751
752
753
754
75%
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
AA!
772
773
174
778
776
777
778
779
780
781
782
782
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
830
8v1l
8y2

035S
0356
0357
0360
0361
0362
0363
0364
0365
0366
0367
0370
0371
0372
0373
0374
037%
0376
0377
0400
0401
0402
0403
04904
0485
0406
0407
0410
0all
0412
0413
O0ula
0a4ls
04l6
0417
0420
0421
0422
0423
0424
0425
0426
0427
0430
0431
0432
0433
0434

00
00
01
11
00
10
11
01
00
0l
11
01
10
11
1o
00
01
11
11
11
11
01
00
00
00
10
11
00
00
10
00
0l
11
00
00
11
00
00
00
11
00
11
00
00
Vo
11
01
00

111
111
010
100
000
111
100
010
111
110
100
110
111
100
111
111
110
111
111
001
100
010
000
111
111
111
100
000
111
110
011
110
100
010
010
100
000
111
000
100
111
100
111
000
111
100
010
000

100
100
001
100
111
110
100
001
100
111
101
111
100
000
100
000
011
0lo
010
000
0lo
001
111
100
100
100
000
011
olo
001
001
011
000
010
000
000
011
010
011
011
000
011
000
011}
0l1
010
001
111

Go1l
110
oo
110
000
001
110
000
011
000
001
000
001
100
001
010
000
101
101
101
000
000
000
olo
001
001
100
000
001
111
009
000
100
011
011
000
000
001
000
000
000
100
001
000
001
000
000
000

001
000
01l
01l
oll
100
011l
011
000
001
000
111
101
100
1ol
101
111
101
101
110
100
100
100
110
000
101
100
100
000
01l
100
111
100
110
110
100
100
000
100
100
100
100
001
100
010
011
100
100

000
101
101
110
110
000
110
110
100
6ol
011
111
110
000
110
000
010
111
111
ool
000
000
011
000
100
110
00l
00l
010
111
000
010
611
000
000
010
010
010
011
010
ool
011
000
(129
000
111
011
101

001
000
111
0lo
101
101
011
100
000
o1l
111
000
010
001
olo
000
001
111
0ol1
111
100
001
101
000
000
olo
001
100
000
110
001
001
alo
0lo
011
010
100
000
001
110
000
001
000
olo
000
011
0lo0
001

LA A AL R LR LAY Yl R ey Yy Y R T Y]

If COMMANN IS FSR OR FSF THEN F2 = 1 ELSE F2 = 0. @
LR Ly R L X Yy Yy Ny Y L YL R e

L1

FSRFO OTI
RDGO OT1
JIxZ
JFS
Jup
Pal
JFS
Jx2
FRDOF OT1
CaL
JFS
CAL
pal
JFS
LOOPR Ps]
0Tl
CaL
Pca
F<A
XOR
LOOP1 JUFS
Jrz
JmP
o711
orl
Pel
JFS
JMP
or]
AN
NIvY4
CaL
JFS
IncC
IocC
JFS
Jmp
orl
JmP
JFS
orl
JFS
orl
Jup
NEXT OTI
NEXT1 JFS
JxZ
JmpP

-
*
L

LwH D02 #2776 SET 2 & IN-MOUDFE

LvH Dle #3227 RST, EOH+RDe CLKe & SET FuwD

kCS  # DEC TIME QUT THE COUNTEW

FN3 ue2 SKIP NEXT IF BOT STATUS=]

sels SKIP 3 INSTRUCTIONS

UPH CTM  TGaP CNTR:=1,25" DELAY

Fn3 = STAY HERE UNTIL B80T STATUS=0

kS DEC » TIME OUT 1.25" NELAY

LwH D06 #337 RST. RDe CLKe & F1

BL ANK SUBROUTINE CALL TO BLANK

Fo4 FSl6 GOTO FS16 IF 1600 BPI

FMPAR SuB. CALL TO SET F1 1F FM BYTF

LwH CTM  T22 CNTR:=2.,2 CHAK, DELAY

Fo2 DEC LOOR) GOTO LOQrY IF F2 = 1

LwH CTM T22 PRESET COUNTER WiTh T2.2

LwH DEC D05 w277 SET ODD HYTE COUNT & RST. RDe CLKe
DEC RBYTF SuB, CALL TO PROCESS 1 HBYTH

RaM DEC R3A RL4 MOVE THE LOWEK RYTE N

RaM  DEC R&4A kLG IN R3 INTO UPPEKR R4

LwH ODEC R4M R3IB R3A ZEKO OQUT LOw HALF OF W4

F10 OEC a3 GOTO ODDEOR IF

RCS DEC -] CNTR = (0 REFOKRE

ONDEOR A READ CLOCK COMES

LwH D05 #177 RST. RUe CLKe& SET EVEN RYTE CNT.

LwH D02 #337 RESET F1

CTM LwH T22 PRESET COUNTER WITH T2.2

s+2 ODEC FoO2 SKIP NEXT IF Fe2=l

s+&t  DEC SKIP NEXT 3 INSTRUCTIONS

UpH DEC D02 #357 RESET Fo

LwH DEC ROB 1 GOTO LOOPL IF

RCS DEC LOOPI CMD IS FSK=FSF
DEC RBYTF PROCESS THE BYTE

Fo2 DEC NEXTI1 GOTO NEXT1 IF F2=1

OuT OEC UPH Ral DO7 QUTPUT THE I-BYTE TO OATA=-IN REG.

OuT DEC LwWH R31I DO7 OUTPUT THE BYTE IN DATA=IN REG.

o+2 DEC FOO SKIP NEXT IF Fo=1

#+3 DEC SKIP ¢ INSTRUCTIONS

UPH DEC D02 #357 RESET FO (I WORD)

NFXT DEC GOTO NEXT

ee2 DEC Flsg SKIP NEXT 1F DATA F/F=1

LwH DEC DOl #367 SET TIMING ERROR STATUS

F16 DEC NEXT GOTO NEXT IF IN=XFER=1

LwH DEC D02 #277 SET F2 TO INDICATE WC<REC. LENGTH
DEC NEXTI GOTO NEXTI

UpH DEC D22 #177 RST, DATA F/F & SET SERV. REQ,.

F10 DEC LOOPPR STAY IN LOOP TILL

RCS DEC #-] ALL RD CLKS ARE DONE

EVENOR GOTO EVENOR

0606060#0000060.09.'..06.Q..GGQQQQDﬂuﬂﬂ...’u’ﬂlﬂ.n.GQGQQQQQG#0.“0’”6909&09#69009

Fn=1l IF EXACTLY ONE CHARACTER READ FROM TAPE ©

F1=1 IF THE CHARACTER READ LOOKS PART OF FILE=-MARK(OCTAL 23) L3

F2=1 IF THE COMMAND IS FSR OR FSF = OR IN RDRs RDC °
COMMANDs THE WORD COUNT < RECORD LENGTH ®

I YYYTEYYZYSZZZZZ TR SR AR X222 R S22 XA R AR 22 R X XA XXX d

SkP
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LT

8y 3
Bed
e
8 ¢
8.7
8 r
8:9
81
81
812
813
814
815
8l¢
817
81R
819
824y
821
822
823
824
825
826
827
82R
829
83¢
831
832
833
834
835
836
837
838
839
B840
841}
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856

0435
0436
0437
0440
0441
04a2
Oua3
0444
0445
0446
[T 4
0450
0451
0452
0453
0454
0455
0456
0457
0460
0461
0462
0463
0464
0465
0466
0467
0470
0471
0472
0473
0474
0475
0476
0477
0540
0501
05902
0503
0504
0565
0506

11
00
11
00
10
00
00
00
00
1l
00
00
10
11
01
11
0l
00
ol
00
1o
10
00
0l
11
00
00
00
11
00
00
11
00
10
00
00
01
11
00
11
00
00

100
010
100
000
110
011
111
111
000
100
111
111
111
100
010
001
110
000
110
111
111
111
010
110
100
000
111
000
100
111
111
100
000
001
01l
111
010
100
000
100
111
000

100
110
100
111
101
101
100
100
111
111
100
111
100
010
001
110
111
111
111
100
100
110
110
111
100
111
100
111
111
100
110
1
111
101
101
101
001
100
111
111
100
111

000
011
100
000
111
000
000
001
000
000
000
011
001
000
000
111
000
000
000
010
001
001
011
000
100
000
001
000
0oo
000
601}
100
000
111
000
001
000
100
000
000
000
000

001
110
100
100
01l
010
110
000
100
100
100
010
100
100
100
110
111
100
111
000
101
111
110
111
100
100
010
101
100
100
010
100
101
01l
101
00l
101
10l
010
010
100
01v

101
010
100
100
111
010
000
010
101
101
ool
000
000
101
101
011
011
110
010
000
110
111
010
100
110
111
000
000
111
001
000
111
000
110
000
000
000
000
000
000
00l
000

011
010
001
110
110
101
000
000
001
000
000
000
000
111
010
111
001
001
101
000
olo
110
011
001
111
001
000
001
011
000
000
110
001
001
001
000
001
100
0l0
010
000
olo

LAA LA SR AL LY A YRR YN TR R R R R R R g TR TR R N Y

T 2 % 9% B

%

IF CMD. IS FSR OR FSF THEN ODDEOR IS ®
FNTERED AFTER THE END OF RECOKD, ®
IF CMD.- 1S RDRs RDC THEN ODDEOR IS #

FNTERED ONLY TF

OLD NUMREK OF

CHARACTERS ARE FOUND IN THE

RECORD HLOCK,

RGO R R RN R R R R BB BN BRI RO NRERTLRDACRRBRBLOR RO ROCRBTRBRIDEDERBRODORRNORRGRY

ODDEOR FS FOO FSKO

D07

1

4177
#357

#367
#177
#377
YCRC
#=1

R3A

#377
T22
T4
Do7

#177

#367
#177

RDC

#2277
[

#367

InC ouT kRal
JFS Fn2 we2
JMP LREG
An] LwH ROB
JMZ ReS  FSRF
07l twh 001
011 Lvh D02
JMP EVENOK
LREGQ JFS Flo ue2
0Tl LwH DOl
0TI UPH D26
EVENOR ©SI {WH CTM
JFS F10 DEC
J¥Z RCS DEC
XOR R3M  RJIB
CaL CRITE
JMP CRCHK
YCRC CsrlL RRITE
OTI LwH D04
CRCHK P<sI LwH CTM
Psl UPH CTM
InC ouT R31
CaL CRCCH
JFS Fne w2
JMP 043
OT1 LwH Du2
JIMP CHLRC
JFS Flae «a+2
OTI LwH DOl
0TI UPH D02
JFS #e2 F1l6
JMP CHLRC
X0l LwH  ROB
JMZ KCS CHLRC
OTl LwH D22
CHLRC JxZ RCS DEC
JFS Fn2 «e+2
JuP ODEND
JFS Fl14 ODEND
o7l LwH DOl
JuP ODEND

GOTO FSKO IF FoO=1
OUTPUT THF FULL WORD TO DATA=IN REG.
SKIP NEXT IF Fe=l
6OTO LRFG
GOTO FSKF IF

FSP~FSF CMDe
SET EVEN ~YTE CNT,
SET F1 TO INDICATE OnD# OF BYTFS
GOTO EVENOR
SKIP NEXT IF DATA F/F=1
SET TIMING ERKOR STATUS
RST RDeCLKe& DATA F/FISET SERV.REG
CNTR:=4 CHAR. DFLAY
GOTO YCRC IF KD. CLK,.=1

BEFORE COQUNTER = 0
R33=0 (NULL CRC CHARACTER)

SUB, CALL Tu PROCESS RD. CRCC
GOTO CRCHK

SuB. CALL TO PROCESS CRCC

RESET RDe CLK. F/F
PRESET CNTRe WITH

6.7 CHAR, DELAY

OQUTPUT THE CRCC IN DATA=IN REG,.
SuB., CALL TOU VERIFY CKCC

SKIP NEXT IF Fz=1

SKIP 2 INSTRUCTIONS
RESET f2
GOTQ CHLRC

SKIP NEXT 1F OATA«F/F=1

SET TIMING ERRQOR STATUS
RESET DATA F/F
SKIP NEXT IF IN=XFEb=1
GOTO CHLRC

IF CMD. IS NOT RULC

THEN GOTO CHLKC

SET SERV. REQe TO SEND CRCC & SET F2
TIME OUT THE COUNTER

SKIP NEXT IF #2=1
GOTO OLEND

GOTO ODEND IF DATA F/F=1

SET TIMING ERROR STATUS
GOTO ODEND

#BdanadpthopRat RNttt BOtadRRBOREEBSGRBRORROIRBBGRSERRBRERNMLOGRGBOORBORONGDOHRG

Skp

VS1108



81

857
858
859

861
862
R62
86¢
865
866
867
868
869
87

a7
872
873
874
875
876
8717
878
879
88y
881
882
883
B84
885
886
887
88A
889
89

891
897
897
894

0507
0510
0511
0512

0513
0514
0515
0S16
0517
0520
0521
0522
0523
0524
0525
0526
0527
0530
0531
0532

11
00
01
11

11
10
00
01
00
10
11
1]}
11
lo

01
00
00
11
00

100
000
110
100

001
111
111
010
111
111
100
010
001
111
100
010
000
111
100
000

100
111
111
100

110
110
000
001
100
100
010
001
110
110
010
001
111
100
100
111

010
000
000
010

001
001
011
000
0l1
001
000
000
001
001
000
000
000
011
000
000

101
101
111
101

110
111
000
101
000
101
101
101
110
111
101
101
010
000
101
101

001
001
111
010

011
111
100
001
000
110
0ol
010
o1l
100
011l
010
011
100
010
010

001
011
000
011

111
110
000
110
000
0l0
111
001
111
010
000
101}
100
000
ol1
101

ORI R N R R B G R RGN B TR O R RRN R BRI RO BBROTDLERDEDNDRODD

* “
¢ AT THE EMTRY OF BCK1 17 IS LIKELY THAT FILE=MARK IS FOUND ©
o “

Ly R Y Y Y Y N R
HCK1  JFS Fol =e2 SKIP NEXT IF Fi=l

JMP NOFM GOTO NOFM

CaL FMPAR SuB. CALL TO LOOR FOR FM CHARACTER

JFS Fol CHGAP GOTO CHGAP IF F1l=1

LA Z 222 ARl AR e A sy XAy a2y R XYY LYYy Y

& ®
& AT TuE ENTRY OF NOFM FILE=MARK IS RULED 0UT #
° ®

(22222222 222X 2222 PR YRR YR YRR XX RRRRR YR R-R LR YRR YRR RR-ER-R-R-R-Y N
NOFM  XNR CTM R3B R3A ZERO OUT THE COUNTEW

P<I uPH CTM To CNTR:=4 CHARACTER DELAY

OT! LwH DEC DO6 #337 KST, RDe CLKe & F1

JxZ RCS DEC + TIMF OUT THE COUNTEFR

OTI LwH D06 #377 RESFT RDe CLK.

Pel LwH CTM  T22 CNTER:=2.2 CHARACTER DELAY

JFS F10 DEC =2 GO BACK 2 IF KDe. CLkK,.

JxZ RCS DEC e-1 CAME BEFORE COUNTER = 0
CHGAP XNnR CTM R3B R3A ZERO OUT THE COUNTEK

Pe] UPH CTM  Tl4s CNTRE:=. 145" DELAY

JFS F10 DEC ©+3 SKIp 2 IF RDe CLK.

JxZ RCS DEC e=-1 CAME BEFORE CNTWR = 0

Jup RRDEC GOTO RBDEC TO SEPARATE BSR-BSF CMmD,
OTI LwH D06 #337 RESET RDe CLK. & F1 .

JFS FOO CHGAP GOTQ CHGAP IF FO=1l(wkT. STATUS wAS 1)
JMP 8=5 GO RACK 5 INSTRUCTIONS

XYy YR R AR 2R LR RR R AR AR AR LLERRR AR AR X 8RR 2 X2 22 2

Fao=1 IF THE WRITE STATUS waAS 1 BEFORE BACKSPACE STARTED
F1=1 IF THE CHARACTER READ LOOKS PART OF FILE-MARK{OCTAL 23}
F? 1S NOT USEN IN THE BSR OR BSF COMMAND

& ¢ 0 & 0
2 2 2

[ Y2 2322232222222 22X R R EE R R AL AL L2 R R X212
Swp
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61

89«
894
897
89A
899
9.0
9.1
96?2
93
9¢ 4
9v5
P
907
SuF
909
91y
911
912
917
914
915
9le
917
91a
919
921
921
922
923
924
92%
926
927
92r
929
93¢
931
932
933
934
935
936
937
93R
939
940
94)
Q42
943
944

94

0533
0534
0535
0536
0537
0540
0541
0542
0543
0544
0545
0546
0547
0550
0551
0552
0553
0554
0555
0556
0557
0560
0561
0562
0563
0564
0565
0566
0567
0570
0571
0572
0573
0574
0575
0S76
0577
0600
0691
0602
0603
0604

01
1o
11
00
11
00
o1
00
00
11
00
11
11
01
01
00
10
10
11
00
11
00
01
00
00
11
11
11
00
11
0l
01
00
10
01
11
11
10
10
11
11
00

110
111
100
001
000
000
110
111
001
000
010
111
111
110
010
111
111
111
100
001
000
000
110
111
001
000
111
111
010
111
110
010
111
111
110
100
111
011l
001
010
111
010

011
011
010
011
001
011
011
000
011
001
0lo
olo
0lo
0l1
001
110
100
oll
010
011
001
ol
011
000
011
001
010
0lo0
olo
010
011
001
110
100
011
000
111
101
001
010
010
010

000
101
000
101
000
000
000
001
101
000
001
111
111
000
000
000
001
101l
000
101
000
000
000
001
101
Voo
111
111
0ol
111
000
000
000
001l
000
600
101
101
010
110
11
0ol

001l
100
101
01l
101
10l
111
¢ol
01l
1ol
110
101
101
111
101
000
111
100
101
011
101
1ol
111
ool
011
101
101
101
110
110
111
10l
000
111
111
10l
110
ool
100
10l
10l
110

100
001
100
111
011
100
010
010
111
011
000
110
111
100
101
100
000
001
110
111
101
110
010
010
111
101
110
111
000
010
100
111
100
000
110
011
ool
111
101
111
111
000

010
001
001
110
101
1ol
001
010
0lo0
101
001
111
111
111
001
000
010
100
001
110
1ol
101
001
010
010
101
111
111
011
111
111
0lo
000
010
0l0
011
011
111
000
111
111
011

fsgatpdagatoodtodraRtopeadRatgRttsbRaRb Rt RERBRBLRBOROGUORRLELOURSRRRUDOBRRONBDR DN

s 2 80 %

%

«
Fo=1 AS LONG AS OUT-XFER=] (DATA wOKDS STILL COMING) @
Fi=1 IF ATLEAST ONE READ Cl OCK HAS COME #
F2=1 IF ATLEAST ONE KEAD CLOCK IS FOUND ”
*
#*
kg

WITHIN TwD CHARACTER SPACING

BB O R R R D R RN R RO R RGN R RGN E RS RN RO QRO RN LR RRBRLERRRRRBRRORLBBRORG

WLOOP CaL
[ §
WLP1 JUFS
ANl
Joy
Jvp
Cri
071
AN
Jov
Ioc
PsaA
Pca
CaL
JIxZ
011
PsI
Ps1
WLP2 JFS
APl
Jnv
JMP
CriL
o1l
AD1
Joy
Psa
PGA
IncC
P<A
caL
JIxZ
0Tl
Pal
CaL
JFS
P<A
1ol
Xol
PsH
PSA
InC

upH
F10
UpH
RCS
#e5

LwH
UpH
RCS
ouT
RIM
RIM

RCS
UpH
LvH
UpH
F10
UpPH
RCS
%45

LwhH
upH
KCS
W IM
R3IM
ouT
R3IM

RCS
UPH
LuH

Foo
UPH
LwhH
LwH
RIM
R3M
out

DEC
DEC
DEC
DEC
LEC
DEC
DEC
DEC
DEC
DEC
DEC
OEC
DEC
DEC
DEC
000
CTM
DEC
DEC
DEC
DEC
DEC
DEC
becC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
boo
CT™
DEC
DEC
ROM
ROM
DEC
DEC
DEC
DEC

WKRCHK
ROM
wely
ROM
WLP1

RBYTF
D02
ROM
WwLP1
UPH
RbA
R3A
WRCRC
©
#337
T1
ROM
Begy
ROM
WLP?

RBYTF
Do2
ROM
wLP?
RSA
R3A
UPH
RSA
WRCRC
®

#337
T1
0DOw]
wLoorP
R4A
ROB
RIM
RiB
R3A
UPH

#3606

ROB

#2255
ROB

R51
RL4
R4

#3639

ROB

#255
RrROB

Ri4
RLG
#31

w200
R1B
R4
RL4
R31

Sud, CALL TO ASK FOR DATA WOKD
RO(Q:T7)i==1U
SKIP 3 IF RDe ClLKez=1l
1 INCREMENT ROU
GOTNn wLP1 JF NO=-OVERFLOW
SKIP 4 INSTRUCTIONS
SUB, CALL TO COMPUTE KRD. CRCC & LKCC
SET FlsF2 & OUT MODE

#Y UPUDATE RU RY 5
GOTO WLP1 IF NO-OVERFLOW
D03 QUTPUT THE WRITF RYTE

SWOP UPPER & LOWER
HAlL VES OF RS IN R3
SuB. CALL TO COMPUTE WwRITE CKkCC
TIME OUT THE COUNTEK
SET WRITE STROHF
CNTR:i=l CHAR. DELAY
RO(O27):=~13
SKIP 3 IF RDe CLKe=1
1 INCREMENT RO HBY 1
GOTO WLPZ IF NO-OVERFLOW
SKIP 4 INSTRUCTIONS
SuB. CALL TO COMPUTE RD. CRCC & LKCC
SET FlsFe & OUT MODE
#5 UPDATE RO RY 5
GOTO wLPZ2 IF NO=-OVEKFLOW
SWOP UPPER & LOWER
BYTES OF RS IN k3
D03 OQUTPUT wkT. BYTE
PASS RS IN K3
Sud. CALL TU COMPUTE WRT. CKCC
TIMF OUT THE COUNTEK
SET wRITE STROKE
CNTR:=1 CHAKe DFLAY
SUB. CALL TO FINDL OUT CHAk. DROPOUT
GOTO WLOOP IF Fo=1
MAKE RO BACK TO WHAT IT WAS
SET BIT 8 IN k¢ TO INDICATE CRCC BYTE

#3217 UPDATE CHRC CHARACTER
ouTPUT
CkC

Do3 CHARACTER

PogpbBonhapbobRRobbbOcsRROaRtRaBtREBGARNOMBRGRRORDNOBNORDORNORRRRNBRBORRNBOURUGRERLY

Swp
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0¢c

947
94r
Ya9
95
951
95~
953
954
955
956
957
95+%
¥59
960
961
962
9623
964
965
966
967
964
969
970
971
972
9713
974
97¢
976
977
97R
979
980
981
982
9813
984
98%
986
987
98R
989
993
991
99/,
993
994
99s
996
997
99nr
999
10un
10.1

0665
0606
0607
0610
0611
0612
0613
0614
0615
0616
0617
0620
0621
0622
0623
0624
V625
0626
0627
0630
0631
V632
0633
0634
0635
0636
0637
0640
0641
0642
0643
0644
0645
0646
0647
0650
0651
0652
0653
0654
0655
0656
0657
0660
0661
0662
0663

1o
10
11
00
11
00
0l
00
00
11
00
01
01
10
(]
11
10
00
00
11
00
00
00
11
10
11
o1
00
01
01
11
11
00
11
00
1o
10
1
01
00
0l
11
00
1o
11
01
00

111
111
100
001
000
000
110
111
001
000
111
010
110
110
011
100
110
111
000
100
111
111
111
100
111
100
0l0
000
110
110
001
100
000
100
000
111
111
100
010
000
110
100
000
111
100
010
000

100
011
olo
011
001
0l1
011
000
ol1
001
olo
001
111
101
111
100
101
110
111
100
100
110
100
100
110
0lo
001
111
111
111
110
100
111
100
111
110
100
olro
001
111
111
100
111
110
010
001
111

001
011
000
0l0
000
000
000
001
010
000
001
000
000
111
Voo
000
101
000
000
000
001
000
001
010
001
voo
000
000
000
000
001
100
000
010
Voo
001
001
000
000
000
000
010
000
001
000
000
Voo

101
100
110
111
110
110
111
001
111
110
000
110
111
001}
110
110
010
000
110
110
010
000
000
110
111
110
110
00l
111
111
110
110
110
110
001
111
101
110
110
001l
111
110
001l
111
o0l
110
010

111
100
ool
111
000
ool
010
010
111
000
110
010
110
111
011
000
000
100
000
000
000
010
000
110
100
100
011
111
111
010
(D
100
110
10l
111
111
110
101
1nl
111
111
110
111
111
111
110
000

111
111
011
110
111
111
001
010
0l0
111
000
000
010
111
000
101
000
000
101
101
000
000
101
100
000
001
110
111
000
001
111
110
100
000
111
101
010
101
olo
111
000
000
111
101
111
001
001

(2 X222 LR YR R-AR R ER-2-2- 000 .0 2 X R R -2 R R R AR AR R R XN R R R R R R R YR YRR

L4 @
- IF FO0=0 & ROC~:1)=1 THEN IT IS TIME TO wRITE CkCC @
o IF FO=0 & RO(R:l)=U THEN IT IS TIMt TO wRITE LKCC °
L4 L]

Yy Y Y Y Y R e R e R L L T T R T T Y T T T T TR LT TR IN
OTCFC PSI LwH CTM #2000 CNTR:=2.0 CHAR, DELAY

k<1 UPH DEC RIM  #330 R1(0:7)3==40
OTC1  UFS F10 DEC e+s SKIP 3 IF RDe. CLK.=}

AT UPH DEC RIM RIB 1 INCREMENT R1

Jnv KCS  DEC  0OTCI GOTO OTCl IF NO-UVERKLOW
JMP w45 DEC SKIP 4 INSTHUCTIONS
Cri DEC RBYTF SuB, CALL TO COMPUTF kb. CKCC & LrCC

0Tl Lwh DEC Du2 #4255
APl upH DEC RIM KIB #5
Jov ReS  DEC  0TC)

SET FlsF2 & OUT MODE
UPDATE RI BY 5
GOTO OTCl If NO=-OVERFLOW

OT] uPH DEC D02 #8317 TOGGLE FO
J¥Z RS DEC o TIME OUT THE COUNTEF
Cat ONDW1 SUB. CALL TO DETECT CHARACTEK DROFOUT
AMT LwH  ROB #2200 LOOK FOR WKIT 8 OF RO
Jez 0TCe GOTO OTCZ TF KO(B)I=0
JFS FOO OTCRC 6070 OTCRC 1F Fo=1
AMTI LwH KOM ROB #1717 MAKF BIT 8 OF RO = u
0Tl upH D00 #337 SET WRITE STROBF (TO WRITE CRCC)
JvP OTCRC L0TO OTCRC
0TC2 JFS FOO OTCKC GOTo OTCkC IF fFn=1

0TI LwH Do2 #177 RESET Fe
LRCG OTI upH D00 #357 SET WRITE RESET PULSF
OTl LwH DO2 #372 ENARLE PARITY & SET IN=-MODE
JFS Fol  YESRD GOTO YESKRD IF Fl=1
NORD Ps] upH CTM  TI155 CNTR:=.155" DELAY
JFS F10 DEC #+3 SKIP 2 If RDe ClLKR.=1
JxZ RS DEC e-] BEFORE CNTR=0

JuP DROP CHAR. DROPOUT=(GO TO DROP

Cal FMPAR SuB, CALL TO LOOK FOr FM BYTFH
Cal RRYTE Sub. CALL TO COMPUTE RD. CRCC
XeR CTM  R3B  R3A ZERQ OUT THE COUNTER

JFS FO2 e+2 SKIP NEXT IF F2=1(WFM CMD.)
JrP YFSRD GOTO YESRD

JFS FNl  o+2 SKIP NEXT IF f1=1

JLP DROP 60TO DROP

Psl upH CTM T8 CNTR:=

10,2 CHAR. DELAY
SKIP 2 It KDe CLEKe = 1
HEFORE CNMTH U

Pl LwH CTM T2
JFS F10 DEC e+3
JxZ RCS DEC #=1

JMP DROP CHARe DROPOUT CASE=-GOTO DROP
CAL FMPAR SUB, CALL TO LOOK FOK FM RBYTE
JFS Fol  ee2 SKIP NEXT IF Fl=l

JMP DROP FM DOES NOT MATCH=-GOTO OROP

CNTR:z=H,0 CHAR. DELAY
GOTO DROP It KDe CLK.=1

Pcl UueH CTM T8
JFS F10 DEC DROP

JxZ RCS DEC  #-1 BEFORE CNTK=0

JMP FILE GOTO FILE(FM CONFIRMFD)
’9“,0D’“GO“#Q’“’““QQQOQGGDD“QOOQQODDQGQHG“HQQQQQ(’QG”QQQQ0““0(’“'Q.G““QCG“G“‘H’Q“&“O
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j84

10?2
1002
104
1005
1004
1007
10¢R
1060
1010
101
1012
1017
1014
1015
1016
1017
101R
1019
1020
1021
1022
1023
1024
1025
102¢
1027
1028
1029
103¢
1001
1032
1033
1034
1035
1036
1037
1038
1030
1040
1041
1042
1043

0664
0665
0666
0667
0670
0671
0672
0673
0674
0675
0676
0677
0700
0701
0792
0703
0704
0795

0706
0797
0710
0711
0712
0713
0714
0715
0716
0717
0720

10
11
01
00
01
00
lo
11
01
00
01
10
11
0l
ol
10
01
00

10
00
vl
00
00
10
00
01
00
00
00

111
100
010
000
110
000
111
100
010
000
110
111
100
010
110
111
010
000

001
01l
110
000
111
111
111
0ol0
111
DB}
000

100
010
001
111
111
111
100
0lo
0ol
111
111
100
010
001
111
110
001
111

101
101
111
111
110
110
ilo
001
110
100
111

001
000
000
Voo
000
000
001
000
000
000
000
001
000
000
000
001
000
000

111
000
Voo
000
00l
001
000
000
001
001
000

101
110
110
110
111
110
100
110
110
001
111
101
001
111
111
111
111
010

011
111
0ol
010
111
111
000
111
000
001
110

111
0ol
011
000
lol
111
100
ool
100
000
011

010
000
101
010
001
100
000
110
011
111
001
010
111
000
001
110
100
010

olo
0lo
010
0l0
100
101
000
101
000
000
010

SoguaptpateptadooasatonsapaaatattiotusttstotetedoboptdtoetooURNBBRGDODBOUERDROBRON

° @
“ EmMTRY AT YESRD ONLY IF A READ CLOCK IS ENCOUNTERED #
# DURING THE WRITING OF A DATA BLOCK ©
Y “
L L R Y Ty ey e Ty P T R Ty L T e T T LY YL T T e ey
YESRD PsSI twH CTM  TZ2 CNTR:=2.2 CHAk. DELAY

JFS F10 DEC #+3
JxZ kCS DEC #=1

SKIr 2 IF RDe CLKe=1
BEFORE CnNTKk = 0

JVP 443 SKIP 2 INSTRUCTIONS
Col RRYTE SuB., CALL TO COMPUTE kD. CRCC
JMP YFSRD GO RACK T0O YESRD

kel LwH CTM #3377 CNTR$¢=4,0 CHAK, DELAY

JFS F10 DEC #e+3 SKIP 2 IF RDe ClLKe=1

JXZ RCS DEC #=1 HEFORE CNTR=U

JMP DROP CRCC=0% GOTO UROP(CHAK. DROPOUT)
CaL RRYTE SuB. CALL TO CoMlUTE CkCC

PSl LwH CTM TZ2 CNTR:=2,.,2 CHAk, DELAY

JFS F10 DEC DRoOP GOTO DROP IF KD. CLK.=1

JIXZ KCS DEC #=] BEFORE CNTRe = 0

Cal CRCCH Sud, CALL TO VERIFY READ CkCC
Pl UPH CTM T4 CNTR:=4 CHAR, DELAY

JxZ rRCS DEC # TIMF OUT THE COQUNTEW

JMP ODEND GOTO ODEND
L Yy Y Ry Ly Ry Ry Y X T Y TR Y )
o @
# ENTRY AT GpPFM ONLY IF wFM OR GAP COMMAND “
o o

[ S ey R T e e e L P Y R R Yy L LT Yy
GPFM  XnI LwH ROB GAP LOOK FOR GAP COMMAND

JMZ RS #e3 SKIP 2 IF WFM COMMAND

CAL WGAP WRITE A GAP OF 3.75 INCH

JMP ONEND FO TO ODEND

0TI UPH D03 FM OUTPUT THE FILE=-MARK CHARACTER

Pl UPH CTM T8 PRESET THE CNTR WITH T8.0 DELAY

OTI UPH 000 #337 SET WRITE 5TROBE

JxZ RCS DEC TIME QUT THE COUNTER

OTl UPH D02 #337 SET FO
OTl LwH 002 #277 SET F2 TO INDICATE wfFM CMD.
JMP LRCQ 6GOTO LRCO
BRBROBR RGBT AR RORVBROBOBRNBRORVARBRORRBORBBRRRBRRLRBRRORRDRRBNRORNBRERRDOECRRROTOND
Skp
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44

1044
1045
1046
1647
104R
1049
10S¢0
1051
1052
1057
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
106R
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
10890
1081
1082

0721
0722
0723
0724
0725
0726
0727
0730
0731
0732
0733
0734
0735
0736
0737
0740

0741
0742
0743
0744
0745
0746

00
00
11
00
00

10

11
11
11
11
10
10
1o
01
11
00

10
1o
11
00
00
0l

111
111
100
111
010
111
100
001
001
010
100
111
001
101
001
000

001
001
010
0l1}
111
101

000
000
010
000
000
010
001
010
011
011
0l1
011
001
011
0l1
011

101
111
111
111
100
111

vol
010
010
000
101
111
100
111
000
000
000
001
000
111
001
000

000
000
000
000
000
111

000
000
111
100
010
111
111
110
ool
010
111
111
011
111
110
111

000
011l
010
111
100
111

000
000
010
010
ool
111
011
00l
011
011
01l
111
000
111
ool
011

101
111
01l
100
010
111

001
000
101
000
011
110
001
111
111
111
111
110
cll
111
111
110

000
110
111
110
000
111

(222222222 AR AR AR XY RYALR XA LR YY)

o ©
L3 SUBROUTINE RBYTE TaKES THE READ CHARACTER IN LOW HALF ®
# OF r3s CHECKS PARITY & COMPUTES READ=CRCC IN K2 ®
@ ©

(22222222222 X2 222222 XXX X2-X-ARY 222X R-R 2L 222X alsR X222 220 X2 XX 2 X 1
RBYTE OTI LwH DEC D02 #3376 SET IN-MODE F/F
OTl LwH DEC D04 377 RESET RDe. CLKe F/F
JFS F1l1 DEC #a+2 SKIP NEXT IF PARITY OKAY
OTl LwH DEC DUl #357 SET TAPE ERROK BIT
RBITE IoC INP DEC LWH R3I DIl2 GET READ BYTE IN k3
WBITE PsSI uph DEC R3M 1] R3(&) 3=
JFS Fn6 DEC #+2 SKIP NEXT IF READ PARITY =1
XNnR uPH OEC R3M R3B R3A ZERO OUT UPPER HALF OF R3
CBITE XNR R2M DEC RZ2B R3A RR1 CRCR:=(CRCR *X0QR' R3) ROTATED RT, 1
P<B R2M DEC R28 LOOK FOR SION OF R2
JsZ e+4  DEC SKIP 3 IF SIGN = 0
Psl UpH DEC R2Mm 1 MODIFY CRCR=PIT SIGN IN RIT 7 OF k2
X0l LwH DEC R2ZM  R28B #74 INVERT BITS 10-13 OF k2
RTN DEC SUBROUTINE RETURN
XOoR UPH DEC R2M R3B R3A ZERO OUT UPPER HALF OF R2
JMP <2 DEC GO BACK 2 INSTRUCTIONS

(222222 XYY YRR X YRR R R XA R 2 L RS R R R AL PR R R LYY

SUBROUTINE CRCCH CHECKS THE READ CRC CHARACTER “
AGAINST THE COMPUTED CRCC(IN RZ2). IF THE @
TWO DO NOT MATChHs THEN TAPE ERROR F/F ©
IS SETe THIS IS CALLED BOTH IN ®

°

*

@

e 8 ¢ 082

THE WRITE & kbaD MODES.
®
L L L S R T L Y Yy e R T A L S R
CRCCH XNl LwH RZM ReB #327 UPDATE FINAL

XcI UPH R2M RZ2R %l CRC CHARACTER

P<B R2M R2B R2 SHOULD BE 0 FOR GOOD DATA BLOCK

JMZ w#el2 SKIP NEXT IF CRCC CHFCKS 0uT

0TI LwH DOl #357 SET TAPE ERROR BIT

KTN SUBROUTINE RETURN
0##660“006Qo’@ﬁﬁﬁﬂﬂ“ﬁ.ﬂﬂ.ﬁ'ﬂ“#ﬂﬁ@“ﬂﬂ60#“’G.QQGGQ“QG900‘600.60#’#0QQGQ“Q“QQG#Q#.G

S« p
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€%

0747
0750
0751
0752
0753
0754
0755
0756
0757
0760
0761

0762
0763
0764
0765
0766
0767

0770
0771
0772
0773
0774
0775
0776
0777

11
11
10
11
11
1o
1o
10
01
11
00

11
00
11
00
00
01

00
00
11
10
00
00
00
0l

001
100
111
001
010
100
111
001
101
001
000

100
000
100
000
111
101

111
010
100
001
0ll
111
111
101

010
001
010
o1l
011
o1l
0l1
001
o1l
011
011

000
011
000
011
000
011

100
100
101
101
101
100
100
111

111
100
111
010
010
oo
011
ul0
111
011
voo

0l0
000
100
0ol
001
111

011
101
100
111
000
001
000
111

110
111
111
101
110
111
111
111
111
110
111

111
111
111
011
010
111

000
010
111
111
111
000
100
11

001
101
111
011
011
110
111
000
111
ool
101

110
110
110
111
000
111

100
001
111
101
111
010
000
111

111
010
110
111
111
000
110
011
111
111
111

100
111
110
100
000
111

000
011
110
100
110
000
001
111

BB R RO AR RGO RRORBRONN GO RO BB RGO DRBR LA RIDLLOBERORGERDIDRBRODDODRBBERBOBORGD

L

&

SUBROUTINF WKCKC COMPUTES THE CRC
CHARACTER FOR THE WRITE DATA
BLOCK ~ STORF IT IN R1,

CEE- IR

PROQGORER PR O RA RN L OB R LUBERBOERORRBRDBORDDIREOORRBBEROLPRRERCRVET GBI BB RRGERORE

WRCRC XnFk
JFS
Psl
XOR
WRCR1 PcB
Ja?7
Psl
A0l
HTN
X0k
JMP

UePH
Fo6
UpPH
R1M
R1M
el
UpH
LwH

UPH
b=

DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
LDEC
DEC

R3M  R3B R3A

ve2

R3M 1

R1B R3A KkR1
Rln

RIM 1

RIM RIB #74

R1IM R3B R3A

ZERO OUT UPPER HALF OF R3

SKIP NEXT IF WRITE PARITY = 0
APPEND PARITY IN BIT 7 OF R3
CRCR:=(CRCR *XOR' R3) ROTATEL RT. 1
LOOK FOR SIGN OF R1

SKIP 3 IF SIGN=0

MODIFY CRCR=PUT SIGN IN HIT 7 Of Wi
INVERT RITS 10=-13 OF R

SUBROUTINE RETURN

ZERQ OUT UPPER HALF OF R1

GO BACK 2 INSTRUCTIONS

BBGREOGR OB RRRTRVORBROVARORBIERDBBBRBBHLBLRBROBOVCARRIRORBRODRBRROTEDBBRRROLTROD

* % B &R

#

SUBROUTINE O0LW]l CHECKS FOR TwO OK
MORE CHARACTER DROPOUTS ON TAPL
URING WKRITE MODE. IT LOOKS

D

FOR F2=1 1F F1 wAS 1.

T & & 2 x &

HUERRBOR R DR ARG RURG RGO E RGP IUBECRBRBRLIDDBRORRRBRRBG AR O DR BRRRDRUBRDLERBRGBG

0DDWl JFS Fnl DEC «e2 SKIP NEXT IF I=CHAR. FLAG=]

JMP w#e4  DEC NO CHARACTEKR YET=GO BACK

JFS Fp2 DEC we2 SKIP NEXT IF 11=CHAR. FL AG=]

JupP DEC PTCH3 CHAR,. 'DROPOUT CASE GOTO HRERPTCH3

0Tl LwH DEC 002 w177 RESET F2 (11-CHAkK, FLAG)

RTN DEC SUBROUTINE RETURN
22T TR LT R YL YRR LY LR Y - R RN Y X
* ®
® SUBROUTINF FMPAR SETS F} IF THE “
@ CHARACTER READ(IN LOW HALF OF @
L R3) LOOKS LIKE PART OF FILF= ©
L MARK (0CTAL 23) IN 800 BPJ. “
* “
BRVBORE OB DBRODRRBRUAR BB G VOB RORNBNEROGRLBBBDIBOBRRRRRRREDUBRBEEORGEGRORRUBOOLEY
FMPAR OTI LwH 006 #337 RESFT F1 & RO« CLKe F/F

IoCc INP LwH R31 Dle GET READ BYTE IN R3

JFS w#+l4 FO6 RETURN 1F PARITY = }

Xnl LwH R3B FM SET Fl IF

JeZ RCS  we2 THE READ BYTE

071 LwH D02 #357 IS A FILE MARK

OTI LwH DOl #37e RST STATUS IF NOISE ON TAPE

RTN SUBROUTINE RETURN

#REBRDDRHBOURBOCRRARDURBHBERGRBRRDOORRBERRDEGRBSRNRRNGCURBRBBRRDBIGRDRBLOEGRBBHORTLOD

SwP
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¥e

1133
1134
1135
113+
1137
1138
1130
1149
1141

1142
1143
1144
1145
1146
1147
1148
1140
115
1151

1152
1153
1154
1155
1156
1157
115R
1159
116
1161

1162
1163
1164
1165
1166
1167
1168
1169
1170
117N
1172
1173
1174
117¢
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188

1000
lool
1062
1003
1064
1005

love
lou?7

lolo
1011
lo12
1013
1014

lols
loleé
1017
1020
lo2l
lo22
1023

1024
1025
1026
1027
1030
1031
1032
1033
1034
103s
1036

00
00
1o
00
00
01

01
00

00
10
00
00
¢l

11
11
00
00
01
00
ol

11
11
00
00
00
00
11
1o
00
o1
00

111
0lo0
110
01l
111
101

110
000

010
110
011
111
101

001
100
111
010
0lo0
111
101

100
100
000
111
000
111
00l
111
111
010
000

111
111
101
100
111

010
000
000
010
001
110
111

101
110
111
100
111
100
110
110
000
001
111

101
001
111
001
001}
111

001
001}

vol
111
001
000
111

010
101
000
001
00l
000
111

111
001
001
011
001
001
001l
001
100
vol
000

000
010
110
000
000
111

000
000

010
111
000
100
111

110
000
000
110
000
000
111

000
000
000
000
000
000
110
111
000
000
010

100
ool
111
000
010
111

000
011

0ol
o011
001
010
111

(Y]
010
000
000
010
100
111

ol
010
010
000
010
100
011
100
000
011
011

000
011
111
101
000
111

000
ol10

011
111
100
000
111

111
000
011
001
001
000
111

001
111
100
000
100
000
111
0lo0
000
101
100

L2 AL LAY AL d 2y s s i i i sss sy Yy -y gyl

L3 ©
L4 FMPlo SETS F1 IF FILE=MARK IS FOUND(1600 BFI), ©
* &

L L L Y Ly R Ty R Ry gy LT
FMPl16 OTI Lan D12 #337 RESET F1 & £0B FLAG

InC IMP R31 D22 UPH GET STATUS BYTE IN k3

AnNT UPH  R3B  #100 LOOK FOR TAFPE MARK BITT

JMZ RCS  wel2 SKIP NEXT IF TAPE MARK BIT = 0

OTI LwH bLO02 #357 SET F1 TO INDICATE TAPE MARK

KTN SUBROUTINE RETURN
Ly L Yy Y T TR Y TR YT T ey o

FMle CaL FMPL6 SUB. CALL TO LOOK FOR TAPE MARK

JMP BCK2 GOTO BCKZ
fopnatfatbontRtoaadddbapattodpubonodatbatotaRRRUONRROSaaREBBORUBROGERORRRROUDORLRY
* i+
L SUBROUTINF ERK16 SETS TAPE ERKOR F/F 1F AN ERROR ©
e IS DISCOVERED BY THE TAPE DRIVE (1600 BPI ONLY). 3
-2 L

Ly X Y L L R L A L T L L T TR TR T TR P PR P PR R L PEL LY PR L I
ERR16 InC INP UPH R31 D22 GET STATUS BYTF IN R3

An] UPH  R3B  #40 LOOK FOR TAPE ERKOR

JHZ RCS ee2 SKIP NEXT IF TAPE ERROR=0

Orl LwH DOl #357 SET TAPE FRKOR BIT OF STATUS

RTN SUBROUTINE KETURN
(22X X222 222X X222 R RRA LR RRRL X222 R RS AR LRY-RLRY YRR AR -2 0 2 2% %1
-4 &
L SUBROUTINFS WKTP1 & WRTP3 ARE CALLED TO OUTPUT &
# THE WRITE BYTE & SET WRITE STROHBE (1600 gPI) 2
-] *

L Y L L R R T T T Y R YT R T T TR T T Y PP T T TR T2 TR TR T LT L T2
WRTP1 X0R UPH DEC RS5M RSA RIB RS (UPPER) :=RS *X0R* R1
WRTPE JFS #+2 DEC FOQ2 SKIP NEXT IF Fg2=l(wFm)
WRTP3 OTI LwH DEC D00 #374 TOGGLE ODD/EVEN F/F
IoC oUT DEC UPH RSI D03 OUTPUT THE BYTE FROM KRS
JxZ RCS DEC L4 TIME OUT Tht COUNTER
0Tl UpPH D00 #337 SET WRITE STROHWF

KTN SUBROUTINE RETURN
PRONBGToRGOEaRORRACRNRORBODRROEREOORRDLRGNRBNRERBRNRNOBBROBRLERREERBRRBRUEBIBOUBOIINGRGY
o o
# RCKRn IS THE READ REV, 1600 BPI ROUTINE (FO=1 IF WRT, STATUS waS 1) ®
L ] @

P L L L T L L T L L T Yy Y Y Yy
BCKRD JFS FO7 #+5 SKIP 4 IF EOB=]
JFS F10  e+2 SKIP NEXT If ®D. CLK.=1

JMP HCKRD GOTO BCKRD

OT1 LwH D06 #377 RESET RDe. CLK. F/F
JMP BCKRD GO BACK T0 BCKRD
OTI LwH D02 %337 RESET F1

ZERQO OUT THE COUNTER
CNTR:=+.145 INe DELAY
RESET EOB FLAG

BCK?2 XnR CTM R3B R3A
P_l UPH CTM Tlas
OTI LwH DEC D10 #377

JxZ RCS DEC = TIME QUT THE COUNTER

JMP RrDEC 6G0Tn RBDEC
QQQGOD.q#“000’660.'0“000GQQGGG60ﬂﬂDGQG.Q9#56“5.’640069’Qﬂo”ﬂﬂlﬂ'ﬂbﬂ“##“ﬂGQQOQQQ
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<14

1180
119~
1191

1192
1197
1194
119«
119+
1197
119+
1199
1230
121

12u2
1243
12v4
1205
129¢
1207
12¢r
1299
121¢
1211

1212
1213
1216
121
1216
1217
1218
1219
1220
1221

1222
1223
1224
122%
1226
1227
1228
1229
1230
1231

1232
1233
1234
1234
1236
1237
123n
1239
1249
1241
1242
1243
1244
1245
1244

11
01
01
11
11
00
00
01
00
11
11
00
11
11
00
00
0l
11
00
00
00
11
00
00
00
11
00
00
11
00
00
00
11
11
00
11
o1
00
10
00
00

11
vo
00
10
11
00
00
0l
11
00
6o

100
110
110
100
100
111
000
110
010
010
010
111
100
100
000
111
110
100
010
010
010
100
000
111
000
100
111
111
100
111
000
111
100
100
000
100
110
000
110
011
000
100
001
010
010
111
100
111
111
010
100
111
000

100
111
111
100
111
100
111
111
100
110
110
100
10}
110
111
100
111
100
100
110
100
100
1
110
111
111
100
110
111
100
111
101
101
110
111
100
111
111
101
101
111
100
110
110
100
100
111
100
111
001
111
100
111

001
001
001
0l0
ulo
100
0oo
001
101
111
111
010
111
001
001
010
001
101
101
011
011
001
001
001
ol
Vol
000
001
101
001
001
000
111
0ol
001
101
001
000
111
000
vol
101
001
011
011
001
001
000
001
001
001
000
000

000
000
000
010
010
000
01l
010
010
10l
10l
101
001
000
000
110
010
000
010
110
110
000
000
000
000
000
100
010
000
001l
000
000
001
000
000
001
000
010
0il
010
ool
001
110
110
110

111

ool
100
010
001l
001
100
010

100
001
000
000
000
000
110
100
001
111
111
000
001l
101
101
000
100
10l
0ol
000
000
110
111
010
111
111
001
000
111
000
101
000
000
100
111
000
ool
000
111
010
000
000
011
000
000
000
00l
00l
000
010
010
ool
000

110
000
000
001
0lo
000
101
110
011
111
111
000
000
110
011
000
110
011
ol1
011
011
110
000
000
110
010
000
000
110
000
011
000
0lo
110
111
101
000
010
110
101
011
101
111
011
000
010
111
000
000
000
011
000
010

L2 22RO R LR LR R TR LT TR LR L R Y R - RN R R R R R R N Y

¢ FS16 IS THE 1600 BPI READ FWDe ENTRY(FO=]1 FOR 1 CHARACTER READ) ki

AR X LR LA R R R R R R R R R R R R N

FSle

RD166

LP1a

NXT1l6
TERMT

RDEMD

RDND1

RDND2

JFS
C-.
CaL
JFS
JFS
0711
JMP
CaL
InC
PsB
PsB
0711
JFS
JFS
JIMP
oTlI
CaL
JFS
IocC
IoC
InC
JFS
Jup
0Tl
JMP
JFS
ovl
oT1
JFS
orl
IMP
or1
JFS
JFS
JMP
JFS
CaL
Jup
ANT
Jmz
Jmp
JFS
XOR
IoC
1nC
Ps]I
JFS
or]
oTI
JxZ
JFS
R
JMP

F00 KDl66
ERR1G

FMPl6

Fnl FiLe

F15 ODEND

LwH D10 #1377
FRDF

ERCHK

INP LwH  R3I DI2
R3M K38 RL4
R3IM R3B RL4
LwH D05 #2277
Fo7 RDNDZ

F10 #+2

LPl6

LwH DO0S #1177
FRCHK

Fo2 LPl6

INP LwH R3] Dl2
ouT UPH R31 0DO7
ouT LwH R31 DO7
FOO +oe2

ve3

uUpH D02 %357
NxTle

Fle oe2

LwH DO1 #367
UpH D02 %177
F16 #+3

LwH D02 #277
Lrple

LwH D20 #377
Fn7?7 RDEND

F10 RDlo6
TFRMT

Fno2 ®#+3

ERRlb

ONEND

LwH kOB 1
RCS FSRF

ey

Fo2 RDND1

CTM R3B R3A

ouT UPH R31 DO7
ouyT LwH CT1 DO7
LwH CTM Tl

Fla oe

LwH D0l #367

UrH D22 #1717

RCS DEC ¢

Fl1a #é2

LwH DOl #367
ONEND

GOTO RDl66 IF Fo=1
SuB, CALL TO LOOK FOR TAPE EtKROK
Sub, CALL TO LOOK FOR TAPE MARK
GOTO FILE IF Fl=1(FM CONFIFMED)
TERMINATE READ IF INTERRUPT CONDITION=Z]
RESET Eob F/F
6GOTO FHDF TU READ NEXT RECORD
CHECKk PARITY OF THE KEAD BYTE
GET READ BYTE IN R3
MOVE THE DATA BYTE FrOM LOW
HALF OF R3 TO UPPFKk HALF
SET ODD BYTE CNT & KSTe RDe CLK.
GOTO ROND2 IF Enk=z]
SKIP NEXT IF KD. CLK.=1
GO RACK IN LOOP
SET EVEN BYTE CNT & RSTe RDe CLK.
CHECK PARITY OF READ BYTE
GO RACK IN LOOP IF Fe=l
GET READ BYTE IN R3
OUTPUT THE I=-BYTE TO DATA=IN RFOG.
OUTPUT THE 11 DATA BYTE
SKIP NEXT IF FO=1
SKIP 2 INSTRUCTIONS
RESET Fo
GOTO NXTle
SKIP NEXT IF DATA=F/F=1
SET TIMING ERROR STATUS
RESET OATA F/F
SKIP 2 IF IN=XFFk = |
SET F2 TO INDICATE WC<REC. LENGTH
6070 LPl6
SET SERV. REQ.
GOTO RDEND IF EOB FLAOG=1
GOTO RD166 IF RDs Clke=1
OTHERWISE STAY IN LOOP
SKIP 2 IF F2=1l
SUB. CALL TO LOOR FOR TAPE EKRROK
GOTO OQDEND
GOTO FSRF IF
FSR=FSF CML.
ELSE GO BACK 4
6OTO RDND1 IF F2=1
ZERO OUT THE COUNTER
OUTPUT THE I-BYTE TO DATA=IN REG.
ZERO OUT THE LOWER DATA BYTE
CNTR:=1 WORD DELAY
SKIP NEXT IF DATA=F/F=1
SET TIMING ERROR
SET SERV. REQe & RST., DATA F/F
TIME OUT THE COUNTER
SKIP NEXT IF DATA F/F=1
SET TIMING ERROR
GOTO ODEND

BRBORRONNODLRRBRAERDERRBNENBLRRROBNBHBODBDBOROUBRORROBDBRGRGRBBRRLBEBTOBBRNGOBDRORY
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9¢

1247
124R
1240
125»
1251
1252
1253
1254
1255
1256
1257
1252
1259
1269
1261
1262
1263
1264
1265
1266
1267
1268
1269
127
12N
1272
12773
1274
1275
1276
1277
1278
1279
1284
1281
1282
1283
1284
1285
1286
1287
128a
1289
1290
1291
1292
1293
1294
129%
129+
1297
1298
1299
1300
1301
1392
13u3
1304

1124
1125
1126
1127
1130
1131
1132
1133
1134
1135
1136
1137
1140
1141
1142
1143
1144

1145
1146
1147
1150
1151
1152
1153
1154
1155
1156
1157
1160
1161
1162
1163
1164
1165
1166
1167
1170
1171
1172
1173
1174
1175
1176
1177
1200
1201
1202

11
lo
1o
0l
10
01
01
00
o1
11
00
01
00
00
10

00

10
00
00
11
00
00
10
00
lo
11
00
10
00
0}
11
00
01
00
00
lo
10
11
1o
01
00
00
11
1o
11
01

001
111
111
001
111
110
001
0ll
110
100
000
110
111
0l0
110
011
000

110
011
111
100
000
111
111
111
111
100
000
001
011l
110
100
000
110
000
111
111
111
010
111
110
001
011
100
111
100
110

110
111
100
111
100
011
111
101
111
101
111
111
100
111
111
111
111

101
111
100
100
111
100
111
100
111
100
111
101
101
111
101
111
111
111
100
111
111
110
100
011
111
101
100
100
000
011

011
001
011
000
001
001
000
001
000
111
000
0ol
101
0ol
111
0ol
000

111
001
001
011
001
000
011
001
001
101
001
111
001
000
111
000
001
000
000
011
001
010
001
001
000
001
101
001
001
001

110
100
111
010
111
000
010
00l
ool
001
ool
000
000
010
101
001l
001l

011
00l
00l
001
001}
000
100
000
101
001
ool
o1l
ool
001
00l
010
000
010
000
101
101
110
111
000
011
ool
010
111
010
000

011
010
111
010
100
001
010
01l
011
011
111
001
010
ool
111
100
111

111
101
000
1ol
010
000
000
100
001
110
111
111
110
011
110
000
00l
000
000
01l
010
ool
110
001
111
111
011
100
011
001

111
111
110
111
101
111
111
000
010
111
111
000
000
o1l
111
101
111

110
000
000
0l0
100
001
000
000
111
000
0l0
0lo0
111
010
101
010
000
010
010
000
000
111
101
101
110
011
001
110
001
101

LA L AL A AR A Al XY AR Y Y Y Y R LY R R RN T R R R Y RN Y R ey

& “
& AT TDENT 4" OF ID BUKST IS wPITTEN AT LOAD POINT “
& %

LRy g Y T Ty T Y T T T YT LY T Y TR T
IDENT XOR R&M R3B R3A ZERO QUT RS

PSI R2M  UPH #350 SET K2= TQ 4"ID BURST COUNT

PSl RsM  LwH #1 RS:=z1

AND RPM  RZB RS5A INCREMENT RZ2

PSI CTM  LwH #32 PRESET THE COUNTER

Cal DFC  WRTP3 SUBROUTINF CALL

APD RPM  RZ2B  RSLHA R2i1=R2+1

JMZ RCS  e=3 GO BACK IN LOOP IF K2 IS NON=ZFKO

CAL WhHAP CALL TO WGAP 10 WRITF A GAFP

JFS Fa7 =+2 SKIP NEXT IF EOB DFTECTED RY DRIVE
JuP DROP NO EOB = ERROK CASF

CeL ERRIG SUB. CALL TO LOOK FOR TAPE ERROK

OTI LwH D12 #357
InC InP  UPH R31 D22
AMI UPH  R3B  #200

SET F1 & RESET FOH
GET 1600 STATUS IN K3
LOOK FOR ID=BURST STATUS

JuZ ael [0=+HURST CONFIRMED=SKIP NEXT INSTRUCTION
JMP DROP NO 1D=-BURST STATUS-ERROP CASE
(222X LA S A2 22222222 LR R R RY YRR R R LR YRR YRR YR YRR YL R L
® wWrle IS THE LOOP=ENTRY POINT FOR WRITING PREAMBLE L]
L POSTAMBLE OR FILE-MARK BLOCK.(1600 BPI ONLY) &

L Yy Y N Y L R R L T LT
WwR1l6 ANI LwH ROB 1 LOOK FOR SUBGROUP OF WRITE

JMZ Be2 SKIP NEXT IF wRR CMD.

OTI LwH D02 #2277 SET F2 TO INDICATE WFM OR GAP CMD.

JFS Fnl ee2 SKIP NEXT If f1l=1(NOT BOT)

JuP INENT GOTO IDENT TO WRITE ID=RURST

OTI LwH D00 #376 SET 00D F/F

PSI RIM UPH #377 FILL UPPER BYTE OF R1 WITH ALL 1S
OTI LwH D02 #3137 RESET F1

PSI R2M  UPH #260 R2:=~80

JFS Fp2 #+2 SKIP NEXT INSTRUCTION IF F2=1l

JuP wWRTlé6 WRR CMD.-GOTO WRl6 TO WRITE PREAMBLE

X0l LwH ROB GAP LOOK FOR GAP COMMAND

JMZ RCS #®+6 SKIP S5 If WFM COMMAND

CAL WGAP SUBROUTINE CALL TO WPLITF 3.75" GaAP
JFS F07 ws2 SKIP NEXT IF EOR FLAG=]

JuP ONEND GOTO OLEND
CaL ERRILG SUB, CALL TO LOOK FOP TAPE ERROK
JuP ODEND GOTO ODEND

OT] LwWwH D00 %375 SET EVEN F/F
Pl RIM UPH #247 R1(UPPER) :=FM CHARACTER
PSI R?M  UPH #2257 R23==-81
WRT16 PsB RsM  UPH RI1B PASS UPPER BYTE OF R1 IN RS
LPFM Pl CTM LwH #12 PRESET THE COUNTER
LPFM1 CaL DEC WRTP] SUBROUTINE CALL
Anl R2M  UPH ReR #1l R2(UPPER) :=R2+ |
JMZ RCS LPFM GO IN LOOP IF R? IS NON=ZERO
JFS Fp2 FINl6 G010 FINle IF F2=1
PSl CTM  LwH #31 PRESET THE COUNTER
BLK16 JFS F00 DEC FINlA GOTOo FINl6 IF FOo=1(POSTAMBLE WPITTEN)

caL DEC WRTP1} SUBROUTINE CALL
I Y Y 2 i X XXX X222 YFZXEXEXYEXY Y YRR Y YRR 22 A2 22 22 2-2-2 R 222X 222 22X RS AR 2 LA XX 2
SkP

Vei10¢g



Lg

131 &
1314
1307
130
13. 0
1310
131t
1312
1313
1314
131-
131
1317
131n
1319
132
1321
1322
1323
1324
132F
132n
1327
132r
1329
1332
1331
1332
1333
1334
1335
133+
1337
133r
1339
134y
1341
1342
1343
1344
134%
134¢
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
13%7
13548
1359
1367
1361

1243
1204
1205
1246
12¢7
1210
1211
1212
1213
1214
1215
1216
1217
1220
1221
1222
1223
1224
1225
1226
1227
1230

1231
1232
1233
1234
1235
1236
1237
1240
1241
1242
1243
1244
1245

1246
1247
1250
1251
1252

1o
gl
01
10

11
11
1e
01
10
01
01
11
11
10
vl
10
01
1o
10
00
00

00
11
lo
Vo
10
11
01
00
11
0l
00
01
00

10
00
11
00
a1

Pt s ot ot ek Gt
-t ot P P et
_—0e O C -

111
111
110
111
000
110
100
001
111
110
111
110
111
111
111
000

111
100
111
000
111
100
010
000
100
110
000
110
000

001
011
100
111
101

100
011
011
100
011
110
lio
100
011
100
11
011
100
010
100
011
100
011
i00
011
010
011

100
100
110
011
110
001
001
111
100
111
111
111
111

101
101
110
100
111

001l
V0o
001
001
001
o1
011
001
001
001
111
001
001
011
001
001
001
001
0ol
001
001
001

(U]
101
001
001
001
111
0ol
000
101
001
000
001
000

111
001
011
000
i11

111
001
000
111
000
101
101
111
000
111
111
000
010
110
111
000
111
000
111
101
000
001

000
010
111
010
111
010
010
001
010
000
010
000
001}

o1l
010
010
100
111

110
100
001
110
ool
110
110
110
ool
110
111
001l
000
011l
110
00l
110
001
100
00l
100
111

000
011
001
011
011
100
011l
111
100
001
000
000
111

111
101
lol
010
111

100
vlo0
111
011
101
111
111
101
111
011
111
101
011
111
100
101
011
101
011
i11
(1)
100

001
101
100
110
100
001
110
i1
100
000
010
000
101

001
010
010
000
111

oauuuoogqoapoaionanuaoﬂuoc#oﬁuuuono»onﬁqaa#a#uouuo»ununo«ocnnuuﬁuouohoa&oboﬂ&nob
WLPL6 IS THE LOOP=ENTKY POINT FOR wkITING THE
DATA=BLOCKs FO=1 A5 LOMNG AS OUT=xFEk=1.

*
*
L

(160U RFI ONLY)

L
4+
&

“DQQO#“Q#QQnﬁﬁﬂﬁb0¢°“¢#Q“““0“G““o@@bﬁ#“h#ﬁ##ﬂ&#&bﬁﬁ&DQQ#“'Q“Q#““QQ“”QQQ”D“““#GQ“

WLPl& P<sl
Crt
CrL
Pl
ChL
PecA
PsaA
Pal
Cat
PsI
NOP
CrL
JFS
XNR
Ps1
CaL
Psl
CaL
Pal
Psl
071
Jup

CTM

CTM
RSM
RGM
CTM™

CT™
FooO
R&M
CTM
CT™
CTM

RPM
UPH

LwWhH
LEC
DEC
LwH
DEC
RSA
Kk5A
LWH
beC
LWH
DEC
DEC
wLPle
DEC
LwH
DEC
LWH
DEC
LwH
DEC
DEC
DEC

#13
WRCHK
WRTP3
#la
WRTP1
RL4
RL4
#le
wWkTr3
#la

WRTP]

R3B
#13
WRTP)
#la
WRTP]
#l4
UPH
Doz
LPFM)

K3A

#260
#337

PRESET THE COUNTER
SUBROUTINF CALL TO wrCHK
SUBROUTINF CALL

PRESET THE COUNTER
SUBROUTINF CALL

LEFT ROTATE RS

BY -BITS IN KS

PRESET THf COUNTER
SUBROUTINF CALL

PRESET THE COUNTER
NO=OPERATION

SUBROUTINE CALL

GO IN THE WKITE LOOP IF FO=1
ZEROD OUT RS

PRESET THE COUNTER
SUBROUTINE CALL

PRESET THE COUNTEK
SUBROUTINF CALL

PRESET THFE COUNTER

R2 (UPPER) t==80

SET FO TO INDICATE POSTAMBLE CASE

GOTO WRITF POSTAMBLE

BB B R U IR RO RNBBU BB R OB U IR BER IR BNV QUG RRROROGRDIBRTLHBBIRRRBRCBLOBRBOD
AN END OF RLOCK PULSE IS AWAITED AT FINI6 AFTER
wRITING OF DATA BLOCK QR FILE=-MAPK IS DONE.
TAPE ERROR 0R FILF=MARK STATUS IS
CHECKED TO FNSUKF SUCCESSFUL

e % %

&

FIN16 OT1
JFS
PsI
JMP
FMl66 P«l
JFS
JxZ
Jmp
JFS
CaL
JHp
CaL
JMP

WRITINGtU1600 BFI).

BRABNOU DR B LR ERTRBR RN OB AR RGN RRRRRHBRDRDLDRRRI VRGO DRRBHBODCBBOUOGRUEON

LwH
Foe
UPH
4ol
UPH
Fn?7
RCS
DROP
Fo2
ERR16
ODEND
FMP16
Fm816

Doo
FMl166
CTMm
DEC
CT™m
DEC
DEC

we3

#37aA
#63
#43

#e+3
s=]

SET ODD F/F

GOTO FMl66 IF F2=)
CNTR3=.155%+80 CHARACTER DELAY
SKIP NEXT INSTRUCTIONM
CNTR:=4155% + 20 CHARACTER DELAY
SKIP 2 IF EOB=1

STAY IN LOOP TILL CNTRe NON=ZERO
CHARACTER DROPOUT CASE

SKIP 2 IF WFM COMMAND

SUB. CALL TO LOOK FOR TAPE ERROR
GOTO ODEND

SUB, CALL TO LOOK FOR TAPF MARK
GOTO FMRL6

@
£
&
L3
@
<+

L L L N 2 T T P T T T P Y L T P R L LT T TR TR T o
@ SUBROUTINE TO CHFCK PARITY OF EACH BYTE IN RDR CMD.

R RODR BBV PO TRORRDROP VGV LABODERRRBRRRTRBROTRPRRNOOBRGOURBERBANRNBRROBNGRIRRGORY

ERCHK Xnl
JrZz
JFS
or1
RTN

LwH
RCS
F1l
LwH

ROB
wel
e 2

Dol

RDR

#357

PERFORM PARITY CHECK ONLY
If THE COMMAND IS *RDR!
SKIP NEXT IF PARITY OK
SET TAPE ERKOR F/F
SUBROUTINE RETURN

4

PRI QBBT QRO BR VOBV REBHORBR N ROROODLRBRNBBERBORLOPDROBLBRRNARRNBRBRRDRORURDEBCTG

Svp

Vai1o0¢g



8¢

1362
1363
1364
136
1366
1367
136r
1369
137»
1371
1372
1373
1374
1375
1374
1377
1378
1379
1380
1381
1382
1383
138¢
1385
1386
1387
138r
1389
139
1391
1392
1393
1394
1395
1396
1397
1398
1399
14900
14y
lay2
1647

1314
1315
1316
1317
1320

1327
1330
1331
1332
1333
1334
1335

1361
1362
1363
1364
1365
1366
1367
1370
1371
1372
1373

1374
1375

ERRORS

00
10
00
1o
00

00
10
09
00
10
ao
00

lo
11
00
20
00
00
01
00
1o
00
00

11
00

0lo
110
011
111
000

0l0
110
01l
010
110
011
000

111
100
000
111
000
111
o010
010
110
011
000

111
000

111
111
101
111
11

111
111
101
111
111
101
111

001
111
001
011
000

001
111
000
001
111
001
000

001
101
001
001
001
000
ool
001
111
000
000

101
000

010
111
011
111
000

010
111
000
010
111
011
000

100
011
011l
000
011
000
011
010
111
010
000

110
001

ool
101l
001
ool
00l

00l
110
ool
001
101
011
110

010
110
110
0ol
110
000
110
0ol
1ol
ool
000

011
111

011
111
100
100
011

011
111
111
011
111
010
101

001
100
110
000
111
000
111
ol11
111
101
100

011
111

##&an##u#i#oﬂﬂ#ﬁiaﬁ###ﬁop6GG#&Dﬂnuouhﬁbnﬂﬁﬂoﬁaﬂﬂh#ﬂﬂi&qa#ﬁlé%eﬁﬂinﬁﬁdﬂoﬂﬂvﬁhﬁiaa
L] &

uPG #1314
° &+
L4 22222222 R ALY 220X LR TR R R RN N R R W R R R XY
PTCH] I0C IMP K31 D22 UPH GET STATUS BYTE IN UPPER R3

AMT UPH R3B  #20 IS INT. FLAG=1?

JMZ HCS  e=2 YESe KEEP LOOKING AT THIS BIT

PGl UPH RIM  #63 R1:=(TRYING TO SELECT UNIT)

JMP CONT1 GOTO CONT1 TO CONTINUE WITH THF PROGRAM
(22222 EEXFEAAASR IR YRR RR-2-2-FF2-2- X2 R2-R-FR-F.2-F-F R RR-L-L-F R R-F X LR LR XL R R R R PR PR R PR PR
% *

ovG #1327
L d E-3

L Y Ty R e Y T e LTy
PTCH2 I0C INP K31 D22 UPH GET STATUS BYTF IN R3

AnNT UPH R3B  #10 LOOK FOR SIO Ok BIT

JMZ RCS MAIN GOTO MAIN IF ALREADY IN SIO WROUTINE

1oC InP K31 D22 UPH GET STATUS BYTE IN R3

ArvT UPH R3B8 #20 IS iNTe FLAG=17?

JuZ RCS  a=2 YESe KEEP LOOKIMG AT THIS HIT

JMP SCANO 60 RACK TO SCANO
foadanedatbonsndbodoentdoasototdoshtoeosdapbodtadotndottonitddosdosdondingobttsotadaodasen
E-3 ®

0oG #1361
& L3

PR OR00OnOBORDO0DORBONOEaRtNOdabODaaRaR0alEdEtOtENaRRR0aNREORORORRERUNORDRDERTOED
PATCH P<c] LwH CTM  TCOST PRESET THE COUNTER WITH COAST DELAY
JFS F16 a2 SKIP NEXT IF IN=XFER=]

JMP 443 SKIP 2 INSTRUCTIONS
0Tl UPH D02 #367 SET DEVICE=-END

JMP Ba2 SKIP NEXT INSTRUCTIOM
0Tl UPH 020 #377 SET SERV. REGe

TIMF OUT THE COUNTER

IoC I+ R31 D22 UPH GET STATUS BYTE IN UPPER R3

AnvI UPH  R3B  #20 IS INTe FLAG=17?

JvZ STOPIL NOs GOTO STOPL

JMP walT INTFRRUPT NOT YET PKOCESSEDs GOTO WAIT
Y Y22 PR R RFY YRR 22T Y XA YRR YRR RS E-RR AR R AR YR Y AR R X RN X2 % 2-2-8 %)
PTCH3 PSA R4A ROM RESTORE RO FROM R4

JP DROP

EnD

JxZ RCS DEC &

Vel10¢g
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