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PRE FACE

TO THE SERIES

This report of four volumes is intended to document the
May 21, 1969 version of the Cooley Programming System (CPS)
which was developed at the Cooley Electronics Laboratory of The
University of Michigan. The four volumes are titled:

Volume 1: CPS System Architecture and Conventions

Volume 2: CPS Basic Programming Package

Volume 3: CPS FORTRAN Package

Volume 4: CPS System Utility Programs

The four volumes were written in order to take a snapshot of
CPS at one point in its continuing development. This version of CPS
is considered to be a first generation system; successive versions
are on the drawing boards and internally resemble their parent less

and less every day.

CPS is a generalized programming and file management sys-
tem written for use on the PDP-8 processor of Digital Equipment
Corporation's LINC-8 computer. A minimum memory size of 8192
words is required. Extensive use is made of the two tape units
present on every LINC-8 for both file storage and system residence.

Using CPS, programs can be entered, edited, assembled (or
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compiled), loaded and executed entirely from the keyboard without
the use of paper tape. CPS provides power and flexibility normally
only found on larger computers and in fact was modeled after the
Michigan Terminal System which operates on an IBM SYSTE M/ 360
model 67.

In addition to a comprehensive file management and control

system CPS contains:

Symbolic Text Editor 8-K FORTRAN Compiler
MACRO-8 Assembler Two loaders
SABR Assembler Various utility programs

Each of the above programs contains service routines which permit
automatic communication with the central file system and which
allow direct access to CPS files. The general policy followed in
implementing CPS was to borrow and adapt as much of DEC's soft-
ware as possible in order to speed system development. -

The responsibility (or blame) for various segments of CPS

is divided as follows:

Gerald Cederquist System design and conventions,
Control Program, Absolute Assem-
bler, Ab‘solute Loader, MARKPS
(tape marking program), and FILE-

COPY (file copying program).
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Kurt Metzger SABR, FORTRAN, Relocating
Loader, PAPERBIN (binary paper
tape input program), TAPCOPY
(tape copying program), and assorted
tape routines.

joint effort Text Editor, I/O Control System, and

various compromises.

Work started on CPS in November of 1968 with the first work—
able version being completed in February of 1969. The FORTRAN-
SABR package was incorporated in the March-April period of 1969.
Since this time CPS has been in use at CEL in the development of
digital signal processing programs for project MIMI. It has been
found to be a very effective tool and has greatly decreased program
development time and programmer frustration. Tasks which former-
ly took over a month to complete using the DEC 8-LIBRARY Sy stem
are now routinely completed in one to two weeks.

The bulk of CPS and the associated routines were hurriedly
written since the authors were effectively stealing time from their
thesis research. Consequently portions of the code were done in a
quick and dirty manner. Now that several months have passed, the
fact that these portions were quick has dimmed in memory but the

dirt remains.
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PREFACE

TO VOLUME 4

This volume contains the user descriptions and program list-
ings of four CPS utility programs and two LINC-tape read/write

routines.
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CHAPTER 1

FILECOPY

FILECOPY may be used to copy a symbolic or binary file
from one set of CPS tapes to another. It is an interactive program
run completely from the 33ASR Teletype. When the file copying pro-
cess is complete, the copied file will reside in either -S or -B
depending upon the type of file copies - symbolic or binary respec-
tively. The user may then save the copy into a permanent file using

the SAVE command in CPS.
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PAGE 01

2000 7300
2001 4442
2002 4447
2003 4455
2004 0095
2005 3106
2006 4111
2007 4543
2010 0317
2011 2931
2012 4923
2013 3115
2014 0240
2015 1722
2016 4002
2017 1116
2020 4006
2021 1114
2022 0577
2023 4050
2024 2340
2025 1722
2026 4002
2027 51712
2030 4030
2031 4451
2032 7419
2033 5253
2034 4236
2035 5231
2036 0909
2037 1196
2040 7640
2041 5636
2042 6147
2043 7212
2044 71710
2045 5636

/CPS FILE TrRANSFER PrROGRAM
/AILL TRANSFER A FILE FrROM A CP>S FILE TAPE
/TO THE WORKING AREA OF THE SAME TYPEZ OF
/FILE TAPES EeGes SYMBOLIC FILES ArE TRANSFERRED
/FROM THE SQURCE TAPE wHICH WILL B8E MOUNTED
/70N DRIVE 1 ONTO [IH& SYMBOLIC wORKING AREA OF
/THE USER'S SYSTEM SYMBOLIC FILE TARPE wHICH
/1S MOUNTED ON DRIVE ZERO. THE COPIER
/SETS THeE WORKING AREA UPDATING KEY AND
/PARAMETERS TO CAUSE THE CONTENTS OF THE
/SINK FILE TARPE VTOC 10 3£ UPDATED WHEN
/1T INVOKES CPS UPON COMPLETION OF THE COPY.
/
/ROJTINE dJsks I10C33
/
*2000
CLA CLL
CALL RESET
ROROPN
SEARCH /REWIND JUNIT O
UNITO 5
pDCA RWIFLG
GETYPEs JM>3 MisAaGl
TEXT 3 7%#
CO
PY
5
M
B
ox
8
IN
F
IL
£?
(

S

Ix
8

)

.
El

GTYP» RDRTAQG
SKP
JMP GOTTYP
JMs ~REWIL
JMP giyYpP
REALs O
TAD RrRWIFLG
SZA CLA
EXIT REwWI
INTS
RTR
SPA CLA
JMP 1 REWIL



PAGE 02

2046 7240 STA

2047 3106 DCA RWIFLG

2050 4455 SEARCH

2051 49305 UNITL S

2052 5636 EXIT REW]

2053 0376 GOTTYP»s AND (177

2054 1375 fap 290

2055 3101 DCA Crar

2056 1101 TAD CHAR

2057 4453 PIRPUT

2060 1101 TAD CHAR

2061 1374 TAD (-302

2962 7450 SNA

2063 5270 JMP 3 /30URCE TAPE WILL B8 ON UNIT O
D64 1373 rap «-21

2065 7640 5Za CLA

2066 5206 JMP QETYPE /8AD ANSWER

2067 1372 TAD (4210 /S0URCE TAPE ON UNIT 1

/74120+170 (SEE GCTLC+6) = 46005 U&3LK FOR VIOCO

2070 3103 3, bDCA 5TYPE

2071 4711 JMS MESAGI

2072 4543 TEXT 3%#

2073 1517 MJ

2074 2516 JN

2075 24490 T

2076 2317 30

2071 2522 uUr

2100 0305 Ck

2101 4006 F

2102 1114 IL

2103 0540 E

2104 2431 1IA

21305 2005 PE

2106 4017 Q

2107 1640 N

2110 2516 uUN

2111 1124 IT

2112 4000 H

2113 4236 JMS RrREWIL

2114 1103 TAD STYPE

2115 7640 5ZA CLA

2116 7001 [AaC

2117 1371 Tap (260

2120 4453 PTRPUT

2121 47717 JM3 MESAGI

2122 5440 TEXT 35

2123 1011 HI

2124 2440 T

2125 0322 CRr

2126 2414 TL

2127 553 =C

2130 Q000

2131 4450 GCTLC» RDRGET

2132 0376 AND (177

2133 1375 TAD (200 /CONVERT TJ veC AasSCIl



PAGE

2134
2135
2136
2137
2140
2141

2142
2143
2144
2145
2146
2147
2166
2167
2170
21171

2172
2173
2174
2175
21176
211717
2200
2201

2202
2203
2204
2205
2206
22017
22190
2211

2212
2213
2214
2215
2216
22117
2220
2221

2222
2223
2224
2225
2226
2227
2230
2231

2232
2233
2234
2235
2236
2237
2240

03

1370
1640
5271

4453
1103
1367
3344
4445
Q000
4010
4000
5766
2200
Q170
7575
0260
4210
7757
7476
0200
o177
3000
471717
4543
0711

2635
4006
1114
0540
1601

1505
4027
1124
1940
0140
2422
0111

1411

1607
4002
1401

1613
1240
00090
1376
3010
4450
3375
1374
3101

1101

4453
1101

1373
1650

TAD (=203

SZA CLA

JMP B+1

PTRPUT

TAD STYPE

TAD (170

vCA VTOCLOC

RUSTAP
VTOCLOCs 9

FLDO1 10

4000

JMP  +&7600+200
PAGE '

GETFN», JMS MESAGI
TEXT 3 %4#

Gl

VE

F

i

[

NA

ME

W

IT

H

A

FUAS

Al

LI

NG

3

LA

NK

TAD (27
DCA 10

GLOJPs RDRGET
AND (177
TAD (2090
DCA CHAR
IAD CHAR
PTRPUT
TAD CHAR
TAD (=215
SNA CLA
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2241

2242
2243
2244
2245
2246
2247
2250
2251

2252
2253
2254
2255
2256
22517
2260
2261

2262
2263
2264
2265
2266
2261
22170
22171

2272
2273
2274
2275
22176
22717
2300
2301

2302
2303
2304
2305
2306
2307
2310
2311

2312
2313
2314
2315
2316
2317
2320
2321

2322
2323
2324
2325
2326
2321

04

5247
1101

6211

3410
6201

5230
1372
4453
1371

6212
4779
0030
0029
6211

7201

6211

37617
6201

4444
6212
4766
5301

47177
0611

1405
4J16
1724
4006
1725
1634
J000
5200
1365
3010
1103
7650
1365
1364
3011

6211

14190
3100
7001

3411

1419
0363
3104

1104

3411
1410
3411
6201
1103
7165
1330

JMP
fAD
CuF
UCA
CuF
JAr
QO TFN
PTRP
TAD
CIF
JMS
30 7/
20 7/
CDF
cLA
CDF
DCA
CDF
TP WA
CIF
JM1s
JYP
JMS
TEXT
LE
N
OT
F
OuJ
ND

.
»

Jvp
FFND»
DCA
TAD
SNA
TAD
TAD
oA
CoF
TAD
DCA
IaC
ocAa
TAD
AND
DCA
TAD
UCA
fAap
DCA
COF
TAD
SNA
STL

GOIFN
CHAR
10
110

aLoor

» TAD (212
uT

(10

10

COMPRESS
SOURCE

SINK

10 7IN FLD 1
Iac

10

I (O /SET VTOC FOR SEARCH

IT /7WAIT TIL VIOC I3 IN
10
SRCHVTOC
FFND
MESAGI
sFI

GETFN
TAD (3 /PTR TO FlLE INFO
19

STYPE

CLA

(3
(7764
11

10

I 10

EBLKNOD

I11
110
(377
SLKSLEFT
SLASLeFT
I 11
I 10
I 11

STYPe
CLA
CLA RAK
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=

2330
2331

2332
2333
2334
2335
2336
2337
2349
2341

2342
2343
2344
2345
2346
2347
2350
2351

2354
2355
2356
2357
2360
2361

2362
2363
2364
2365
2366
2367
2370
2371

23172
2373
2374
2375
2376
2377
2400
2401

2402
2403
2404
2405
2406
2407
2410
2411

2412
2413
2414
2415
2416
2417
2420

05

7091
3762
1100
7104
7330
3761
1104
1369
71700
5344
1104
7410
1357
3105
1105
1356
3755
5754
2400
2405
4000
0040
7740
2404
2410
03717
1764
0003
1000
0000
0400
0010
o212
7563
0200
0177
0027
3000
1205
1377
3211
4445
0000
0000
0000
4446
3000
JO00
0090
1204
1105
3204
1210
1105
3210

IAC

VCA KTP3LN

TAD EBLKNO

CLL RAL

CML RrRAR

DCA ETP3LN
COPYs TAD BLKSLEFT
TAD (=40

SMA CLA

JMP «+3

TAD BLKSLEFT
SKP

TAD (40

DCA NBLKS

TAD NBLKsS

TAD (FLD1

DCA EBLKS

JMP < &7600+200
PAGE

TAD EBLKS
TAD (CHECK
DCA KXBLKS
RDSTAP
ETPBLNs O
EBLKSs O
0 /LOCN
wWRSTAP
KTPBLNs QO
KBLKSs U
Q0 /LOCN
IF'AD ETPSLN
TAD NBLKS
DCA ETP3LN
fAp KTPosLN
TAD NBLK>
DCA KTIPr3Ln



PAGE 06

2421
2422
2423
2424
2425
2426
24217
2430
2431
2432
2433
2434
2435
2436
24317
2440
2441
2442
2443
2444
2445
2446
2447
2450
2451
2452
2453
2454
2455
2456
2457
2460
2461
2462
2463
2464
2465
2466
2461
2470
2471
2472
24173
2474
2475
24176
24717
2500
2501
2592
2503
2504
2505
2506
2507

1105
7041

1104
7450
5230
3104
57176
4775
2710
0516
4024
1095
4004
2211

2605
4000
1025
7650
47174
4775
2324
1729
2354
4922
3515
1725
1624
4025
1611

2440
0000
1103
71640
7001

1373
4453
1025
7650
4774
47175
4023
3123
2405
1540
2401

2005
5645
43217
1005
1640
0417
1605
5440
1011

2440

TAD NJLKS
CclA

TAD BLKSLEFT
SNA

JoiPr e +3

DCA BLKSLEFT
Jvp COPY

JMS MESAGI
TEXT 3wH

EN

T
AE

D
RI

VE

TAD LTON
SNA CLA
JMS REWS0U
JMS MESAGI
TEXT 35T

orP

S»
R

EM

0d

NT
J

NI

T

.
k]

TAD STYPE
SZA CLA
1AC

TAD (260
PTRPUJT
TAD LTON
SNA CLA
JMS REWSOU
JMS MESAGI
TEAT 5 S

YS

e

M

ra

PE

0%

# W

HE

N

Do

NE

b4

Hl

T



PAGE

2510
2511

2512
2513
2514
2515
2516
2517
2520
2521

2522
2523
2524
2525
2526
2527
2530
2531

2532
2533
2534
2535
2536
2537
2540
2541

2542
2543
2544
2545
2546
2547
2550
2551

2552
2553
2554
2555
2556
2557
2560
2561

2563
2564
2565
2566
2567
2570
2571

2572
2573
2574
2575
2576
25717

07

0324
2214
5503
5600
4444
4774
6147
7012
7710
5316
1772
7004
7030
3327
4455
0000
4450
0371
1370
3101
1101
4453
1101
1367
7640
5330
4452
1366
3010
6211
1365
3410
7240
3410
7001
3410
1364
3410
6201
4454
6302
5763
7600
1402
0376
7773

75735

3200
0177
2144
0260
2690
30900
2336
2030

CT
RrRL
-C
TPWAIT
JMS REWSOU
INTS
RTR
SPA CLA
JMP =3
TAD VTOCLOC
<AL
CML RAR
DCA «+2
SEARCH
0000
CTLCs RDR3ET
AND (177
TAD (200
DCA CHAR
TAD CHAR
PTRPUT
I'Ap CHAR
TAD (=203
5ZA CLA
JMP CTLC
RDRCLO
TAD (7773 ZINSERT UPDATE KEY
DCA 10
CDF 10
TAD (-7402
vCcA I 10
STA
DCA I 10
IAC
DCA I 10
TAD (HLT
vca I 10
CDF
P TRCLD
I0F
JMP 7600
PAGE



PAGE

2600
2601
2602
2603
2604
2605
2606
2607
27717

0100
0101
0102
0103
0104
0105
0106

08

JO0u
1777
7104
7210
3206
4455
0000
5600
2404

0000
00900
0000
0000
00090
0000
0000

ReEwWw>0ds O
TAD ETrP3LN
CLL RAL
CLA RAR
DCA o+2
SEARCH
0000
EXIT REWSOU

PAGE

*¥100

EBLKNOs O

CHARs O

COUNTs O

STYPEs O

BLKSLEFTs O

NBLKS», O

RWIFLGs O

PAGE

MESAGI=3000

COMPRESS=400

SRCHVTOC=1000



CHAPTER 2

* MARKPS

*MARKPS is a tape marking program which was generated by
overlaying the program MARKLS with a pfogram called XMARK,
available from DECUS as DECUS number L-32. XMARK was modi-
fied before making the overlay so that * MARKP8 marks tapes using
20008 blocks containing 2008 words apiece.

*MARKPS is completely interactive and may be run entirely
from the LINC display and the 33ASR keyboard. It is invoked from

CPS by the command
RUN *MARKPS

To return to CPS after marking a tape, be certain that both
CPS system tapes are mounted, and then load address 7600 into the
program counter and press START.

Note that CPS tapes must be marked using *MARKPS.
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NOV 06 1968

11 XMARK
P1 of 2

/XMARK - MODIFICATIONS TO MARKLS8 TO
/MNARK POP-# PROCRAMMING SYSTEM TAPES 1IN 2000c0CTAL)D
/BLOCKS OF 128(¢(DECIMAL) WOuDS APIECE. THIS
/PROCRAM MODIFIED FOR CEL USE BY JERRY CEDERQUIST
/FROM DECUS L-32. 6 NOVENMBER, 1968

/
*2000
START, CLA CLL

TAD C10

ICON /SELECT LINC

1AC /DESELECT TO CLEAR ALL FF'S

ICON

TAD M1 /AND NOW RESELECT

ICON

TAD C23 /SET LINC P REG TO 23 =- NOTE THAT
/THIS LAST LINE VAS WRONG IN DECUS L-32.

I1SSP
JMP I o+1 /GO0 TO PROGOFOP TO START LINC
313
Cl10s, 10
€c23, 23
M1, -1
/
/
/MODIFICATIONS TO PROCOFOF
/
*x1124
TAD C1600 /PATCH FOR PROPER ADDR KEF
OCA 23
JMS 1 1175
JMP I 1123
C16005 1600
/
*x1166
7600 /CHANCE =400 TO =200 FOR SMALLER BLOCKS
/
*1170
1777 /CHANCE MASK 777 TO 1777 FOR LARGER BN'S
/
/
/MODIFICATIONS TO LINC PRIOCRAM PART JF MARKLSE
/
*40°3
6036 /JUMP AROUND LINC TEST
*4042
1577 /7PATTERN CODE ADDRESS -1
*4052
0000 /BN IS ALL THAT IS NECESSARY
*4065
2000 /FINAL BN + 1
*4115
2000 /DITTI
*x4122

1577 /SAME AS *4042
/DELETE THE CUIDE RETURN BIT
*4210

0000 /HLT



6210 /JMP o-1

*4174 12 NOV 06 13€3
7774 /ONE LESS LINE IN (00D TAPE DISPLAY

/ XMARK
/CHANGE THE GOOD TAPE MESSACGE P2 of 2
*4314
1246
4724
4547
1402
0014
4742
1440
2445
3612
2441
4247
3330
4514
4724
4330
1277
/
/
/ZMODIFICATION TO PDP-8 PART OF MARKLS
/
*4536
7614 /7200 LESS DATA MARKS PER BLOCK
/
*454]
5757 72000 BLJOCKS PEK TAPE
b



CHAPTER 3

PAPERBIN

This program reads binary paper tapes into CPS from either
the LINC ASR-33 or from any remote 8-level Teletype through the
data phone. The binary paper tape is read into the binary working

area -B and can be saved in a file using the CPS SAVE command.

Instructions

To load and start PAPERBIN use the command
RUN PAPERBIN
The program is self starting and will type out

BINARY TO CPS
R=REL A=ABS

MODE =

If a SABR produced binary paper tape is to be read, type "R"
followed by a carriage return (CR). If an absolute binary paper tape
is to be read (such as produced by PAL-III or MACRO-8), type "A"
followed by a (CR). |

When PAPERBIN is ready to start reading in the binary paper

tape the message

13
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START READER

will be typed. This is the time to turn on the paper tape reader, not
before!

The program ignores leader code (200 octal) and also throws
away the first character read in. Always start reading the paper
tape in the leader section.

The program terminates when 3 trailer (also 200 octal) frames
have been read. The binary working area then contains a copy of the
information on the paper tape properly formatted for use by the CPS

loaders. CPS is automatically reloaded after the comment
DONE. RETURNING TO CPS.

is typed. Turn off the paper tape reader when this message appears.

Once back in CPS the binary can be saved using the command
SAVE -B FNAME

where FNAME is a file name chosen by the user.



MACRO8 ASSEMBLER (AN229)

PAGE 01

2000
200!
2002
2003
2004
2005
2006
2007
2010
2011
2012
2013
2014
2015
2016
2017
2020
2021
2022
2023
2024
2025

2026
2027
2030
2031
2032
2033
2034
2035
2036
2037
2040
204!

2042
2043
2044
2045
2046
2047
2050
2051
2052

2054
2055
2056

7300
4442
4445
4001
2001
7200
1342
4777
4447
4450
0378
1375
3334
1334
4453
1334
1374
7450
5226
1373
3335
5211

1372
4453
1335
1371
7450
5243
1370
7650
5242
1341
47717
5206

7240
3336
4444
1340
4771
4450
7300
1367
3337
0 53
1366
7450
5253

15

/BINARY TO CPS UTILITY
/USES 10CS3
/
*x2000
/
CLA CLL
CALL RESET /INIT I-0
RDSTAP /ADVANCE TAPE TO BLK 1
4001
CHECK 1
7200
REDO, TAD MWHICH /ABS OR REL?
JMS MESAGE
RDROPN /OPEN READER
REDO2, RDRGET /SEE HWAT HE WANTS
AND (177
TAD (200
DCA TEMP /SAVE
TAD TEMP /ECHO
PTRPUT
TAD TEMP /TEST
TAD (=215 /CR?
SNA /S 1IF NOT
JMP TYPLF /NEED LINE FEED
TAD (215 /RESTORE AC
DCA CHAR /SAVE
JMP REDO2 /ALLOW FUNNY INPUT
/
TYPLF, TAD (212 /LF
PTRPUT
TAD CHAR /SEE IF VALID
TAD (=301 /A?
SNA
JMP XESA
TAD (=21 /R?
SNA CLA
JMP YESR
TAD ERMES /BAD COMMAND
JMS MESAGE
JMP REDO
/
YESR, CLA CMA /R=-l
YESA, DCA MODE /A=0
TPWAIT /WAIT FOR TAPE TO GET TO BLOCK 1
TAD GOM /START INPUT MESSAGE
JMS MESAGE
RDRGET /IGNORE FIRST CHARACTER
CLA CLL
TAD (-3 /SET LT CNT
DCA LTCNT /3 TRAILERS TERMINATE (IN A ROW)
4450 RDRGET /IGNORE LEADER
TAD (=200
SNA
JMP =3



PAGE 02

2057
2060
2061
2062
20683
2064
2065
208§
2067
2070
2071

2072
2073
2074
2075
2076
2077
2100
2101
2102
2103
2104
2105
2106
2107
2110
2111
2112
2113
2154
2155
2156
2157
2180
2161
2162
2163
2164
2165
2166
2167
2170
2171
2172
2173
2174
2175
2176
2177
2114
2115
2116
2117
2120

1375
4765
4450
1366
7450
5272
3334
1367
3337
1334
52517

2337
5257
4452
1764
1363
7640
4782
7240
1761
0360
6211
3751
7201
37568
1355
2336
1355
3754
71772
1000
77170
7771
3717
22617
22517
0600
2301
2200
7600
71775
71157
74717
0212
0215
7563
0200
0177
2307
1353
3752
7240
3751
7201

16

STOWIT, TAD (200 /RESTORE AC

JMS

PUT /STORE IT PACKED

RDRGET /GET MORE

TAD
SNA
JMP
DCA
TAD
DCA
TAD
JMP
/

MAYBT,

JMP

(=200 /3 IN A ROW TERMINATE

MAYBT

TEMP

(=3 /RESET CNIR
LTCNT

TEMP

STOWIT

ISZ LTCNT /32
STOWIT /NO

RDRCLO /TURN OFF INPUT

TAD
TAD
SZA
JMs
CLA
TAD
AND
CDF
DCA
CLA
DCA
TAD
18574
TAD
DCA
TAD

7402
DCA
CLA
DCA
CLA

PLOC /SEE IF WE HAVE TO WRT BUFFER
(=7200

CLA

WBUF

CMA

PBLK /AC=NUM BLKS
(37717

10

1771

IAC /START BLK
7770

(1000 /R

MODE

(1000 /A

1772

(=

1774
CMA
17175
IAC
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2121
2122
2123
2124
2125
2126
21217
2130
2131
2132
2133

2134
2135
2136
2137
2140
2141
2142
2143

2144
2145
2146
2147
2150
2151
2152
2153

03

3750
1347
3746
6201
1243
4745
4454
4444
6203
6002
5744

0000
0000
0000
0000
2424
2434
2400
2442

7600
2307
7777
7402
1776
1775
1774
0376

/

DCA 7776
TAD (7402
DCA 7777
CDF 0

TAD DONE
JMS MESAGE
PTRCLO
TPWAIT
CDF CIF
I0F

JMP 7600

TEMP, 0
CHAR, 0
MODE, 0
LICNT, 0
GOM, GOMS
ERMES, ERM
MWHICH, MWH
DONE, DON

/

PAGE

17
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2400
2401
2402
2403
2404
2405
2406
2407
2410
2411
2412
2413
2414
2415
2416
2417
2420
2421
2422
2423
2424
2425
2426
24217
2430
2431
2432
2433
2434
2435
2436
2437
2440
2441
2442
2443
2444
2445
2446
2447
2450
2451
2452
2453
2454
2455
2456

04

4543
4302
111s
0122
3140
2417
4003
2023
4543
2275
2205
1440
0175
o102
2345
4343
1517
0405
4075
4000
4543
2324
0122
2440
2205
0104
0522
0000
4543
0705
2440
1005
1420
4100
4543
0417
1605
5640
2205
2425
2216
1116
0740
2417
4003
2023
5600

18

%2400
/
MWH, TEXT s7#
#B
IN
AR
Y
T0
C
PS
4 4
R=
RE
L
A=
AB
SZ
##
MO
DE

GOMS, TEXT :7#
ST

AR

T

RE

AD

ER

ERM, TEXT $7#
GE
T
HE
LP
s
DON, TEXT :7#
DO
NE
RE
TU
RN
IN
G
10
c
PS

PAGE
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2200
2201
2202
2203
2204
2205
2206
2207
2210
2211
2212
2213
2214
2215
221§
22117
2220
2221
2222
2223
2224
2225
2226
22217
2230
2231
2232
2233
2234
2235
2236
22317
2240
2241
2242
2243
2244
2245
2246
2247

2250
2251
2252
2253
2254
2255
2256

2257
2260
2261
2262

0000
0377
3302
1303
7450
5236
7700
5218
1302
1701
3701
4250
3303
5245
1302
1112
7012
0376
1701
3701
4250
1302
1112
7012
7010
0375
3701
7240
3303
5245
1302
7006
7006
0374
3701
7201
3303
7000
6202
5600

0000
230!
1373
1301
7700
4257

5650

0000
1267
1270
0372

19

%2200
/
PUT, 0 /PUT AND PACK SABR BINARY
AND (377
DCA IPT
TAD PUTSW /WHICH THIRD?, INIT = 0
SNA /0=LEFT
JMP PART!
SMA CLA /-1:=RIGHT
JMP PART2 /+1:z=MID
TAD IPT /DO RIGHT SIDE
TAD I PLOC
DCA I PLOC /PACKED IN
JMS TSTPLC /GET NEXT WORD ADVANCE
DCA PUTSW /SET FOR LSIDE
JMP PRET
PART2, TAD IPT /SPLITS TWO WORDS
RIR CLL
RTR
AND (17
TAD I PLOC
DCA I PLOC /PACKED HIGH 4 BITS
JMS TSTPLC /ADVANCE TO THE NEXT WORD
TAD IPT
RTIR CLL
RTR
RAR
AND (7400
DCA I PLOC
CLA CMA
DCA PUTSW
JMP PRET
PARTI, TAD IPT
RTL
RTL
AND (7760
DCA I PLOC
CLA IAC
DCA PUTSW
PRET, NOP
CIF
JMP 1 PUT

/
TSTPLC, O /ADVANCE PLOC AND SEE IF IN CORE
1SZ PLOC
TAD (-7400
TAD PLOC
SMA CLA /-1IS IN CORE
JMS WBUF
JMP I TSTPLC
/

WBUF, 0 /WRITE BUFFER
TAD PBLK /TEST FOR END OF BUFFER
TAD PBLK+1
AND (777
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2263
2264
2265
2266
2267
2270
2211
2272
2273
2274
22175
22176
22177
2300

2301
2302
2303
2304

2305
2306

2307
2310
2311
2312
2313
2314
2315
2316
2317
2320
2321
2322
2323
2324
2325
2326
23217
2330
2331
2332
2333
2334
2335
2336
23317
2340
2341
2342
2343
2344
2345
2346

1371
7700
5305
4446
4001
0001
7200
4444
1267
1270
3267
1271
3301
5657

7200
0000
0000
3167

7402
5305

0000
1362
3010
1410
3324
1324
7012
7012
7012
4325
1324
4325
5312
0000
0000
0353
7450
5707
1354
7500
5336
1355
5351
1356
7440
5343
1357
5351
1363
7440
5350
1360

20

TAD (-150
SMA CLA
JMP TOOFAR
WRSTAP
PBLK, 4001
1

PLOCI, 7200
TPWAIT
TAD PBLK
TAD PBLK+!
DCA PBLK
TAD PLOCI
DCA PLOC
JWP 1 WBUF
/
PLOC, 7200 /INIT VALUE TO START
IPT, 0
PUTSW, 0
L3167, 3167
/
TOOFAR, HLT
JWP o=l
/
MESAGE, 0 /AC=ADDR OF TEXT
TAD MESNI /-1
DCA 10 /USES AUTO-INDEX
TAD I 10
DCA MSRGHT /SAVE PACKED WORD
TAD MSRGHT
RTR
RTR
RTR
JMS TYPCH /TYPE LH
TAD MSRGHT
JMS TYPCH /TYPE RH
JMP MESAGE+3
MSRGHT, 0 /TEMP
TYPCH, 0 /TYPES
AND MASK77
SNA /0 TERMINATES
JMP I MESAGE /RETURN
TAD MESN40 /-40
SMA /<407
JUP +3
TAD C340MES /340
JMP MTP
TAD M3MES /-3
SZA /LFD
JUP 43
TAD C212MES
JMP MTP
TAD M2MES /-2
SZA /CR?
JUP 43
TAD C215MES
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2347
2350
2351
2352

2353
2354
2355
2356
2357
2360
2361
2362
2363

23171
2372
231713
2374
2375
23176
23177

5351
1361
4453
5725

0077
7740
0340
7775
0212
0215
0245
1717
7176

7630
0777
0400
7760
7400
0017
0377

21

JWP MTP
TAD C245MES
MIP, PTRPUT /TYPE IT
JMP I TYPCH /RET
/
/
MASK77, 177
MESNAO, =40
C340MES, 340
M3MES, =3
C212MES, 212
C215MES, 215
C245MES, 245
MESN1, =1
M2MES, =2
/
PAGE



CHAPTER 4

*TAPCOPY

*TAPCOPY is a general purpose magnetic tape copying utility
program. It can be used to copy blocks of LINC or PDP-8 formatted
magnetic tapes onto another or the same tape using either the LINC

or PDP-8 format.

Instructions

The program *TAPCOPY is loaded and started by the com-

mand
RUN *TAPCOPY
The following heading is typed

TAPE COPY UTILITY
CTRL-C RETS TO CPS

RUBOUT RESTARTS

The following control options are provided to the user on the
input lines.

A (CTRL-C) on any line immediately terminates program exe-
cution and automatically returns control of the computer to CPS (pro-

vided the proper CPS tapes are mounted at the time!).

22
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A (RUBOUT) on any line immediately deletes all previously
entered data and causes a return to the first input request.

A (BACK-ARROW) deletes the information entered on the
current line. The request is not retyped.

Lines should be terminated by a (CARRIAGE RETURN) or a
(CTRL-C) or a (RUBOUT).

The following is a description of the input requests on a line
by line basis. These requests are typed by the program and the user
must type the appropriate responses. Minimal error checking is done

by this program. Be careful! All numbers used below are octal.

Request 1 FRM BLK =
The user should type in the tape block number on the source
tape at which the transfer is to start. Inputs on this line are

treated modulo-4000.

Request 2 FRM UNT =
Type in the tape unit upon which the source tape is mounted.

Only units 0 and 1 are valid inputs.

Request 3 AMT =
Type in the number of blocks to be transferred (octal). Values
of 1 through 3777 are acceptable. (PDP-8 format tapes con-

tain 2000 blocks and LINC format tapes contain 1000 blocks.)



24

Request 4 L OR 8 =
The format of the source tape is either PDP-8 or LINC.

Type "L'" for LINC format or ''8" for PDP-8 format.

Request 5 TO BLK =
Type the starting block number of the sink tape to which the

transfer is to be made. This number is taken modulo-4000.

Request 6 TO UNT =
Type the unit number upon which the sink tape is mounted.

Only units 0 and 1 are valid inputs.

Request 7 L OR 8=
The tape format to be used in writing the transferred infor-
mation onto the sink tape. Type "L' for LINC format or "8"
for PDP-8 format. No checking is done for consistent source

and sink specifications or formats.

Comments

If a LINC tape is being transferred to a PDP-8 tape, twice as
many blocks will be written as were read because of the difference in
size of the data blocks.

If an odd number of PDP-8 blocks are being transferred to a
LINC tape format, the first 200 words of the last LINC block will

correspond to the last PDP-8 block. The remaining 200 words in the
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last LINC block will be undetermined. The normal transfer is two
PDP-8 blocks per LINC block.

When request line 7 is terminated by a (CR) the requested
transfer will take place. When the transfer has been completed the

following message will be typed

0000 CHECK SUM ERRORS

Which gives the number of check sum errors which occurred

in reading the source tape.



MACRO8 ASSEMBLER (AN229)

PAGE 01

0100 0000
0101 2422
0102 2434
0103 2441
0104 2460
0105 2467
0106 2476
0107 2505
0110 2514
0111 2523
0112 2532
0113 2534
0114 2545
0115 0000
0116 0000
0117 0000
0120 09200
0121 0000
2000 7300
2001 4442
2002 4447
2003 7240
2004 3034
2005 1101
2006 4777
2007 1102
2010 4777
2011 1103
2012 4777
2013 7300
2014 3121
2015 1194
2016 47717
2017 4776
2020 4775
2021 0374
2022 3773
2023 1105
2024 4777
2025 4776
2026 4775
2027 3100
2030 1100

26

/TAPE GCOPY JTILITY

/USES I0C33

/

CHECKER=31

IGNORE=34

/

*100

/

TEMP, O

Lls LNI1

L2, LnN2

L3s LN3

L4s LN4

L5, LNS

Lé6s LN6

L7, LNT7

L8> LNS

L9s LN9

L10s» LNI1O

L1ls LN11

L12s LNI2

FRMODEs O

TOMODE>

AMTs O

DONESW, O

ERRAC, O

/

*2000

/
CLA CLL
CALL RESET
RDROPN
CLA CMA /IGNORE READ ERRORS
DCA IGNORE
TAD L1 /PRINT HEADER
JiS MESAGE
TAD L2
JMS MESAGE
TAD L3
JMS MESAGE

AGAIN, CLA CLL
DCA ERRAT /ZERO ERROR COUNT
TAD L4
JMS MESAGE /FrRM BLK =
JMS OCTIN /GET BLK NU#
JMS CHECKA /CHECK TERMINATOR
AND (3777 /FORCE vALID
DCA FRMBLK /SAVE
TAD LS
JMS MESAGE /FRM UNT =
JMS OCTIN /GET UNIT
Ji1Ss CHECKA
DCA TEMP
TAD TEMP
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2031
2032
2033
2034
2035
2036
2037
2040
2041
2042
2043
2044
2045
2046
2047
2050
2051
2052
2053
2054
2055
2056
2057
2060
2061
2062
2063
2064
2065
D66
2067
2070
2071
2072
2073
2074
2075
2076
20717
2100
2101
2102
2103
2104
2105
2106
2107
2110
2111

2112
2113
2114

7450
7410
1372
7640
5213
1100
7112
1773
3773
1106
47717
47176
47175
1371
7430
5213
1371
7450
5213
3117
1107
4777
47170
3115
1110
47717
4776
4775
0374
37617
11t
4777
4776
4775
3100
1100
7450
7410
1372
7640
5213
1100
7112
1767
3767
1107
4777
47170
3116

1114
471717
47176

27

SNA /70 OK

SKP

TAD (-1 /1 OK

SZA CLA

JMP AGAIN /BAD UNIT
TAD TEMP

CLL RTR

TAD FRMBLK

DCA FRMBLK

TAD L6

JMS MESAGE /AMOUNT
JMS OCTIN

JMS CHECKA

TAD (4300 /LINK WAS O
SZL

JMP AGAIN

TAD (4000 /RESTORE AC
SNA /DONT DO O

JMP AGAIN

DCA AMT /SAVE

TAD L7

JMS MESAGE /L OR 8
JMS SEELORS

SET8Fs DCA FRMODE /SET FROM MODE, 0=PODP

TAD L8 /TO BLOCK
JMS MESAGE

JMS OCTIN

JMS CHECKA

AND (3777 /FORCE VALID
DCA TO3LK

TAD L9

JMS MESAGE /TO UNIT
JMs OCTIN

JMS CHECKA

DCA TeMP

TAD TEMP

SNA

SKpP

TAD (-1

5ZA CLA

JMP AGAIN

TAD TEMP

CLL RTR

TAD TO3LK

DCA TOBLK

TAD L7 /7L ORr 8
JMS MESAGE

JMS SEELORS

SET8Ts uCA TOMODE

/

/ALL DATA INs, GO 10 IT

/

TAD L12 /ALLOW UseER TO START TRANSFER
JMS MESAGE
JMS OCTIN
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2115 4775
2116 7300
2117 5766
2166 2200
2167 2316
2170 3000
2171 4000
2172 1717117
2173 2245
2174 3777
2175 2400
2176 2654

2177

2600

JM>S CHECKA
CLA CLL
JMP TRANSF
/
PAGE

28



2200
2201
2202
2203
2204
2205
2206
22017
2210
2211
2212
2213
2214
2215

2216
2217
2220
2221
2222
2223
2224
2225
2226
22217
2230
2231
2232
2233
2234
2235
2236
2237
2240
2241
2242
2243
2244
2245
2246
2247
2250
2251
2252
2253
2254
2255
2256
2257
2260
2261
2262

04

3120
4216
4276
21290
5200
4444
i1z
4777
1121
47176
7300
1113
471717
5775

0000
4444
1115
7004
4443
1115
7004
1374
7420
1374
3330
1330
7041
1117
7450
5272
7510
5272
3117
1330
1373
3246
4445
2000
0000
0000
1246
0372
1245
3245
1115
7004
1246
0372
3326
1326
7430

*2200
/

29

TRANSF, DCA DONESW
READ /GET IN AS MUCH AS POSSIBLE

JMs
JMS
1Sz
JvP

WRITE /wWRITE IT OUT
DONESW /-1=DONE
TRANSF

TPWAIT

TAD
JdMS
TAD
J3
CLA
FfAp
JMS
JMP

/

/

READ,

TAD
RAL

L1O
MESAGE
ERRAC

OCTOUT /TYPE NUMB OF READ ERRORS

CLL
Lil
MESAGE
AGAIN

0 /RZADS INTO FIELD 1»
TPWAIT

FRMODE
/L=1=LINC

CALL TPMODE /SET MODLE

TAD
RAL
TAD
SnL
TAD
DCA
. TAD
CIA
TAD
SNA
JMP
SPA
Jmr
DCA
TAD
KDDI»
pDCcAa

FRMODE
(17 /LINC SIZE
(17 78 3SIZE

RMAX
RMAX

AMT /AC «Ge O =AMT LEFT

RDONE

KXDONE

AMT /UPDATE NEW AMOUNT

RMAX
TAD (4000 /FIELD 1
RNUM

RDSTAP
FrRM3LKs O

RNUM

LOC» O
TAD
AND
TAD
DCA
TAD
KAL
TAD
AND
DCA
TAD
SZL

0

RN UM
717
FRM3LK
FrRM3LK
FrMODE

RNUM /HOW MANY PAGES
€77
TEM
TEM

ro

36 PAGES MAX (0CTAL)

WRITE?
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2263 1326
2264 3321
2265 4444
2266 1031
2267 1121
2270 3121
2271 5616
2272 7240
2273 3120
2274 1117
2275 5242
2276 0009
2277 4444
2300 1116
2301 7004
2302 4443
2303 1116
2304 7004
2305 1327
2306 7430
2307 7210
2310 7430
2311 7001
2312 0372
2313 1371
2314 3317
2315 4446
2316 023030
2317 0000
2320 0000
2321 1317
2322 04372
2323 1316
2324 3316
2325 5676
2326 0009
2327 0000
2330 09090
2371 60993
2372 092717
2373 4300
2374 0017
2375 2013
2376 2733
2377 2600

TAD
bcA

30

TEM
PAGECN

TPWAIT

FAD
TAD
DCA
JMP
/
ROONES
pDCcA
TAD
JMP
/
/
WRITES

CHECKER

ZRRAC

ERRAC

I READ /RETURN

CLA CMA /READ ALL DONE

DONESW
AMT
RODI

0

TPWAIT

TAD
RAL

TOMODE

CALL TPMODE

TAD
RAL
TAD
SZL
RAR
SZL
IAC
AND
TAD
DCA

TOMODE

PAGECN

/R0UND UP

(77 /MASK

(6000 /FIELD | CHECK
TN

WRSTAP

TOB8LK>»

TNUM»

TLOC,
TAD
AND
TAD
DCA
JvP

/

TEMs O

PAGECN

RMAX »

/

PAGE

s
0
0
TNuUM
77
TOBLK
TOBLK
I WRITE

s> O
0
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2430
2401
2402
2403
2404
2405
2406
2407
2410
2411
2412
2413

2414
2415
2416
24117
2420

2421

2422
2423
2424
2425
2426
24217
2430
2431

2432
2433
2434
2435
2436
24317
2440
2441

2442
2443
2444
2445
2446
2447
24590
2451

2452
2453
2454
2455
2456
2457
2460
2461

06

0900
3221
1777
1376
7450
5214
1375
7650
5774
1221
7100
5600

4444
4454
6203
6002
5773

0009

4543
2401

2005
4003
1720
3140
2524
1114
1124
3100
4543
0324
2214
5503
4022
0524
2340
2417
4003
2023
0000
4543
2225
0217
2524
4022
0523
2401

2224
2300
4543
0622

*2400
/

CHECKA» O

DCA
TAD
TAD
SNA
JMP
TAD
SNA
JMpP
TAD
CLL
JMP
/
RET,

C H r &\’1
OCTINP
(-203 /CTrRL-C ?

RET

(=174 /RJ30UT ?
CLA

AGAIN

CATH

I CHECKA

TPWAIT

PTRCLO

CDF
I0F
JVP
/
CHTM,
/
LiN1»
TA
PE
C
oP
Y
ur
IL

LNG3»
RU
80
JT
R
ES
TA
RT
S:
LN4»
Fr

CIF

7600

0

TEXT :%#

TEXT :Z#

TEXT :7#

31
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2462
2463
2464
2465
2466
2467
2470
24171

2472
2473
2474
2475
24176
2477
2500
2501

2502
2503
2504
2505
2506
2507
2510
2511

2512
2513
2514
2515
2516
2517
2520
2521

2522
2523
2524
2525
2526
2527
2530
2531

2532
2533
2534
2535
2536
2537
2540
2541

2542
2543
2544
2545
2546
2547
2550

07

1540
0214
1340
7540
0000
4543
0622
1540
2516
2440
7540
0000
4543
0115
1725
1624
4040
7540
0000
4543
1440
1722
4070
4040
7549
0000
4543
24117
4040
0214
1340
7540
0000
4543
2417
40 40
2516
2440
7540
0000
4543
00090
4003
1005
0313
4023

2515

4005
2222
1722
2300
4543
5003
2251
4023

32

TEXT :7#

TEXT :2%#

TEXT :Z#

TEXT s7%#

TEXT s$7%#
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2551
2552
2553
23554
2555
2556
2557

2573
2574
2575
2576
2577

03

2401
2224
2340
0317
2031
1116
0700

7600
2013
7604
7575
2731

TA
RT

Co
PY
IN

(CH

PAGE
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3000
3001
3002
3003
3004
3005
3006
3007
3010
3011
3012
3013
3014
3015
3016
3017
3020
3021
3022
3023
3024
3025
3026
3027

3030

3167
3170
3171

3172
3173
3174
3175
3176
3177

09

0000
41117
3100
1100
4776
1100
3775
4774
1100
1373
7640
5225
1230
1372
7450
5600
1371
7640
5770
1367
5600
1100
3230
5201

00090

4000
2013
7754
7510
7563
2400
2731
2764
2757

*3000
/
SEELORSB>»

34

Q0 /TEST FOR LINC OR PDP-8

JMS RDRINT /GET CHAR
DCA TEAP /SAVE

TAD TE™MP

JMS PTROUT /ECHOQ

TAD TkMP

DCA OCTINP

JMS CHECKA

TAD TEMP

TAD (-

215 /CR?

SZA CLA
JMP JPDATE
TAD CHARAC

TAD (-

SNA
JMP 1

TAD (-

270

SEELORE /PDP =8
24 /L?

SZA CLA
JMP AGAIN /00PS
TAD 4000

JMP 1
UPDATES

SEELORS
Tap TEMP

vCAa CHARAC
J¥MP SEELORS+1

/

/
CHARACS»
/.

PAGE

0
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2600
2601

2602
2603
2604
2605
2606
2607
2610
2611

26l2
2613
2614
2615
2616
26117
2620
2621

2622
2623
2624
2625
2626
26217
2630
2631

2632
2633
2634
2635
2636
26317
2640
2641

2642
2643

2644
2645
2646
2647
2650
2651
2652
2653

2654
2655
2656

10

00090
3254
1654
2254
3215
1215
7012
7012
7912
4216
1215
4216
5202
0000
00090
0244
7450
5600
1245
7500
5227
1246
5242
1247
7440
5234
1250
5242
1253
7440
5241
1251
5242
1252
4364
5616

0077
71740
0340
7775
o212
0215
0245
71776

0000
7300
1322

35

/1-0 JUTILITY

/CONTAINS MESAGEs OCTINs 0OCTOUT

/

*2600

/

MESAGEs O /AC=ADDR OF TEXT
DCA OCTIN /USE AS A TEMP
TAD I OCTIN /GET WORD
ISZ OCTIN /ADV PIR
DCA MSRGHT /SAVE PACKED WORrRD
TAD MSRGHT
RTR
RTR
]RTR
JMS TYPCH /TYPE LH
TAD MSRGHT
JMS TYPCH /TYPE RdA
JMP MESAGE+2

MSRGHTs O /TEMP

TYPCHd» O /TYPES
AND MASKT7
SNA /0 TERMINATES
JMP I MESAGE /RETURN
TAD MESN40 /-40
SMA /<4Q?

JMP «+3

TAD C340MES /340
JMP MTP

TAD M3MES /-3

. SZA /LFD
JMP «+3
TAD C212MES
JMP MTP
TAD M2MES /-2
SzA /CR?

JMP «+3 .
TAD C215MES
JMP MTP

TAD C245MES

MTP, JMS PTROUT
JMP 1 TYPCH /RET

/

/

MASK77, 77

MESN40, =40

C340MES, 340

M3MES, =3

C212MESs, 212

C215MES, 215

C245MES, 245

M2MESs -2

/

OCTIN, O /0CTAL INPUTI» 4 DIGIT>
CLA CLL
TAD M40C /-4

MAX
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2657
2660
2661
2662
2663
2664
2665
2666
2667
2670
2671
2672
2673
2674
2675
2676
2671
2700
2701
2702
2703
2704
2705
2706
2707
2710
2711
2712
2713
2714
2715
2716
27117
2720
2721

2722
2723
2724
2725
2726
2727
2730
2731
2732

2733
2734
2735
2736
27317
2740
2741
2742

11

3330
3332
4357
3331
1331
0323
1324
71640
5306
1331
4364
1332
7004
7006
3332
1331
0325
1332
3332
2330
5261
4357
3331
1331
1326
7640
5317
1331
4364
1327
4364
5255
7330
1332
5654

1774
7770
7520
3007
1441
0240
0030
0000
0099

0009
3254
1322
3330
1254
3332
1332
7006
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DCA OCTCNT
DCA QOCTOPT /0 OUTPUT VALUE
OCTA, JMS RDRINT /GET CHAR
pDCA OCTINP /SAVE
TAD OCTINP
AND MS7770 /MASK OFF LAST DIGIT
TAD M2600C /SEE IF OCTAL DIGIT
SZA CLA /S IF YE>S
JP OCTC /NO
TAD OCTInNP
JMS PTROUT /ECHO
TAD OCTOPT /MULTIPLY BY &
RAL
<TL
DCA OCTOPT
TAD OCTIWP
AND MS0007 /GET OCTAL DIGIT
TAD OCTOPT /UPDATE VALUE
DCA OCTOPT
ISZ OCTCNT /SEE IF wWwE HAVE DONE 4
JMP OCTA /MORE ALLOWED
JMS RDRINT /TERMINATE
DCA OCTINP
OCTCs> TAD OCTINP /WHICH NON OCTAL?
TAD M3370C /3ACK ARROW?
SZA CLA /S IF YES
JMP 0CTB /RETURN
TAD OCTINP /ECHO
JMS PTROUT
TAD C2400C /SPACE
JMS PTROUT /TYPE IT
JiMP OCTIN+1 /RESTART
0CT3», CLA CLL /EXIT NOWU
TAD OCTOPT
JMP I OCTIN /RET W AC=VALUE L=0
/
M40Cs -4
MST7T770s 7770
M2600C, -260
M50007s, 7
M33739Cs -337
C2400C, 240
JCTCNTs O
QCTINPSs O
QCTOPTs O
/
/
OCTOUTs O
pCA OCTIN /SAVE AC
TAD M40C
DCA OCTCNT /4 DIGITS 0OUT
TAD OCTIN
DCA OCTOPT
OCTD» TADL OCTOPT
RTL



2743
2744
2745
2746
2741
2750
2751
2752
2753
2754
2755

2756

2757
2760
2761
2762
2763

2764
2765
2766
2767

27176
27717

12

7004
3332
1332
7004
0325
1356
4364
2330
5341
1254
5733

0260

0000
4450
0377
1376
5757

0000
4453
7300
5764

0200
0177

RAL
DCA
TAD
RAL
AND
{fAD
JMS
157
JMP
TAD
JMpP
/

37

/ROTATE LEFT 3
OCTOPT /SAVE
OCTOPT /GET AGAIN
/FINISH GETTING DIGIT
MS0007 /MASK
C2600C /MAKE ASCII
PTROJT /TYPE
OCTCNT /DONE?

0CTD /NO

OCTIN /RESTORE AC
I OCTOUT /L=0

C2600C, 260

/

RDRINTs O

JMS

AND

TAD

JMP
/

I 50 /7JSE USER ROUTINE
(177 /FORCE PARITY
(200

I RDRINT

PTROUT, O

JMS
CLA
JMP

PAGE

I 53 /7USE USER ROUTINE
CLL
I PTROUT



CHAPTER 5

ONE PAGE TAPE ROUTINES

5.1 PAGER

This is a compact read-write maghetic tape subroutine which
requires only one page of memory in the PDP-8. It is intended for
use in data processing and system programs where space is at a
premium. This program's predecessors have been used extensively
at CEL. PAGER is page-relocatable.

This subroutine, as documented in this memo, is set up to
handle tapes using the PDP-8 format and to work in field 0 into and
out of field 0. By properly modifying the 4 CDF's in this routine it
can read into and out of any memory field while resident in any
memory field. An external subroutine can be used to make the re-
quired changes under program control. Similarly an external sub-

routine can be used to alter the tape format used by the tape routine.

Data Field Modifications

The CDF instructions labeled RCDF and WCDF should be set
to the memory field corresponding to that of the data to be transferred.
The CDF's two instructions later should be set to correspond to the

memory field the tape routine is in.

38
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Tape Format Modifications

This routine can be modified to handle LINC format tapes by
changing

LMOD1 toa CIA

LMOD2 toa NOP

NTSIZE toa 7400

Calling Sequence

This subroutine includes a time-out delay loop of about .08
seconds duration in order to allow the tape units to settle down on
successive read/write operations. This is only necessary with
PDP-8 format tapes because of the small block size.

This subroutine always starts tapes in the backwards direc-
tion.

The calling sequence is

JMS RTAPE (OR WTAPE) /READ OR WRITE

BLN / STARTING AT TAPE BLOCK
NUMBLK | / FOR THIS MANY BLOCKS > 0

UNIT / USING THIS TAPE UNIT

LOC / THIS IS WHERE IN CORE TO START

/ CONTROL RETS HERE WITH AC AND L EQUAL TO 0

Do not attempt to use this subroutine to transfer 0 blocks.
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0 blocks gets treated as 4096.
All starting block numbers between 0 and 3777 (inclusive) are

accepted, however, they may not exist on your tape!

Notes
The symbolic version of PAGER is stored on the CPS library

tapes under the name SPAGER. The following line numbers are

handy:
WCDF line 90
RCDF line 117
LMOD1 line 103
LMOD2 line 125

NTSIZE line 146



1200
1201

1202
1203
1204
1205
1206
1207
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

0000
7300
1200
3205
5207
0000
7320
1342
7010
3372
1605
3373
2205
1605
7041

3374
2205
1605
7112
1313
3375
2205
1605
3376
23717
5226
2205
7120
2373
3200
1371

3377
1375
6141
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/TAPE ROUTINE FOR READING

/AND WRITING SIZE 128 BLOCKS ON

/THE LINC 8

/

/CAN BE MODIFIED TO SIZE 256 BLOCKS
/CHANGE LOCATIONS LMOUls LMOD2 AND NTSIZE
/AS INDICATED BELOW

/

/TO USE:

JMS RTAPE OR WTAPE READ OR WRITE

XXXX , BLOCK NUMBER

YYYY NUMBER OF BLOCKS > 0
0 OR 1 UNIT NUMBER

zzzz WHERE IN CORE
CONTROL RETS HERE WITH CLEAR AC AND LINK

Ke METZGER 5721769

NN NN NN NNNN

*¥1200
/

RTAPEs O

CLA CLL

TAD RTAPE /MOVE POINTER
DCA WTAPE

JMP INTO

WTAPE» O

CLA STL /SET LINK FOR WRITE

INTO» TAD C6 /ROTATE MAKES INTO 3

RAR

" DCA FUNCT

TAD I WTAPE /BLOCK NUMBER
DCA BLN

ISZ WTAPE

TAD I WTAPE /NuM3 OF BLOCKS
CIA

DCA NuUMB

ISZ WTAPE

TAD I WTAPE /ZUNIT

RTR CLL /PUT INTO BIT O

TAD C2 /TO SET SEARCH

DCA UNIT

ISZ WTAPE

TAD I WTAPE /CORE LOC

DCA LOC

ISZ CNTR /TIMEOUT TO ALLOW
JMP «-3 /TAPE DRIVE TO SETTLE
ISZ WTAPE

STL /LINC = 1, FIRST PASS

SERCHA, ISZ BLN /1'S COMPL ON TAPE
SERCHB» DCA C>5UM /ZERO CHECK SuM

TAD NTSIZE

DCA CNTR /WORD COUNT
TAD UNIT /NOW SET SERCH
ICON



1242
1243
1244
1245
1246
1247
1250
1251

1252
1253
1254
1255
1256
1257
1260
1261

1262
1263
1264
1265
1266
1267
1270
1271

1272
1273
1274
1275
1276
1277
1300
1301

1302
1303
1304
1305
1306
1307
1310
1311

1312
1313
1314
1315
1316
1317
1320
1321

1322
1323
1324
1325
1326
1327
1330
1331

7201

7430
614l

1342
6141

4356
7500
7120
1373
7650
5270
6147
7010
0370
7460
52417
7020
7520
5247
6141

7001

5246
6147
7012
7620
5247
1372
6141

7500
5331

1313
6141

7200
6201

1776
6201

6161

1200
3200
4356
2376
0002
23177
5302
7200
1200
7000
6161

4356
4356
7300
2374
5234
6141

5605
4356

42
CLA IAC /TO START MOTION BACKWARDS
SZL /SEE IF MOVING
ICON
TAD Cé6 /TO CLEAR INTS
B» ICON
A, JMS WAIT /FOR BLK INT
SMA /0ONLY NEG VALID
STL /P0S WANT FWD FOR BLK Q
TAD BLN
SNA CLA /L=1s WANT FWD
JMP THERE /0N BLOCK
INTS /WANT MO
RAR /MO0 TO Ls L TO BIT O
AND M4000
SZA SNL
JMP A /WANT FOREs GOT FORE
CML
SNL SMA
JMP A /BACKWARDS
ICON /S8TOP
IAC /BIT O IS OK HERE
JMP B /CHANGE MOTION
THEREs INTS /WANT Mi
RTR
SNL CLA /70N AND FOREW
JMP A /ON AND GOING BACKs REVERSE
TAD FUNCT
ICON /SET BLOCK MODE
SMA /S IF TO WRITE
JMP RDATA
TAD C2 /TO GET 5
- ICON /TURN WRITERS ON
WRITEs CLA
WCDF» CDF /SET TO DESIRED FIELD
TAD I LOC
CDF /SET TO FIELD ROUTINE IS IN
IACB /AC TO LINC REG
TAD CSuUM
DCA CSuM
JMS WAIT /PJT IT 0OUT
I1SZ LOC
C2s 2 /STORAGEs THIS HAS NO EFFECT
ISZ CNTR /DONE?
JMP WRITE /NO
CLA
TAD CSuUM
LMOD1s NOP /MAKE CIA FOrR LINC FORMAT
IACB /74ArRITE CHECK sSuUM
JMS WAIT
JMS WAIT /ALLOW ACTUAL WRITE OF CS
DONE, CLA CLL
15Z NUMB /ALL BLOCKS DONE?
JMP SERCHA /NO
ICON /STOP
JMP I WTAPE /GO HOME
RDATA, JMS WAIT /GUARD



1332
1333
1334
1335
1336
1337
1340
1341

1342
1343
1344
1345
1346
1347
1350
1351

1352
1353
1354
1355
1356
1357
1360
1361

1362
1363
1364
1365
1366
1367

1370
1371
1372
1373
1374
1375
1376
1377

4356
1200
3200
6171

6201

3776
6201

2376
0006
23717
5332
4356
7041

1200
7650
5324
1371
1376
3376
5235
0000
7300
6147
7700
5357
1360
614l

7300
6171

5756

4000
7600
0000
0000
0000
0000
0000
0000

RDTA, JMS WAIT 43

TAD CSuM
DCA CsuM
IAAC /GET AGAIN
RCDFs CDF /SET TO DESIRED FIELD
DCA I LOC /PUT IN CORE
CDF /SET TO FIELD ROUTINE IS IN
15Z LOC
Cé6s 6 /STORAGEs NO EFFECT
ISZ CNTR
JMP RDTA /CONTINUE
JMS WAIT /CSUM
LMOD2, CIA /SET TO NOP FOR LINC FORMAT
TAD CSuUM
SNA CLA /MAYBE BAD
JMP DONE /CHECKSUM 0K
TAD NTSIZE
TAD LOC /FIX BACK
DCA LOC
JMP SERCHB /TRY AGAIN
WAIT, O
wls» CLA CLL
C7» INTS
SMA CLA /TAPE?
JMP Wl
TAD C7
ICON /CLEAR INTS
cLA CLL
IAAC /GET FROM TAPE
JMP 1 WAIT
/
T/
M4000, 4000 :
NTSIZE, 7600 /MAKE 7400 FOR LINC FORMAT
FUNCT», O
BLNs O
NUMB, O
UNIT», Q
LOCs O
CNTRs O
/
CSUM=RTAPE
/
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5.2 FITAPE

This is PAGER's immediate predecessor set up to reside in
memory field 1 and to read/write into/out of field 1. As programs

are revised this routine is being replaced by PAGER.

The main external difference between FITAPE and PAGER

is the location of the entry point for writing tape.
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CSUM=RTAPE
INTS=6147
IAAC=6171
IACB=6161
ICON=6141
/
/
/TAPE ROUTINE FOR READING
Z/AND WRITING SIZE 128 BLOCKS ON
/THE LINC 8
/
/THIS IS TO REPLACE THE ONE
/1 STOLE FrROM DEC
/
*400
/
0400 0000 RTAPE> O
0401 7300 CLA CLL
0402 1200 TAD RTAPE /MOVE POINTER
0403 3206 DCA WTAPE
0404 1367 TAD M4000 /TO FORCE FUNCT = 3
0405 5210 JMP INTO
0406 0000 WTAPEs O
0407 7300 CLA CLL
0410 1370 INTO» TAD C4003 /WRITE WITH SWITCH
0411 3371 DCA FUNCT
0412 1606 TAD I WTAPE /BLOCK NUMBER
0413 3372 DCA BLN

0414 2206 - ISZ WTAPE
0415 1606 TAD I WTAPE /NUMB OF BLOCKS
0416 7041 CIA

0417 3373 DCA NuMms

0420 2206 ISZ WTAPE

0421 1606 TAD I WTAPE /JNIT

0422 7112 RTR CLL /PJT INTO BIT O

0423 1313 TAD C2 /TO SET SEARCH

0424 3374 DCA uNIT

0425 2206 ISZ WTAPE

0426 1606 TAD I WTAPE /CORE LOC

0427 3375 DCA LOC

0430 2376 ISZ CNTR /TIMEOUT TO ALLOW TAPE
0431 5226 JMP «=3 /DRIVE TO SETTLE DOWN
0432 2206 ISZ WTAPE

0433 7120 STL /LINC = 1, FIRST PASS

0434 2372 SERCHA, ISZ BLN /1'S COMPL ON TAPE
0435 3200 SERCHB» DCA CSUM /ZERO CHECK SuM
0436 1316 TAD C7600

0437 3376 DCA CNIR /WORD COUNT

0440 1374 TAD UNIT /NOW SET SERCH

0441 614l 1CON
0442 7201 CLA IAC /TO START MOTION BACKWARDS
0443 7430 SZL /SEE IF MOVING

0444 614l ICON

0445 1341 TAD C6 /TO CLEAR INTS



PAGE

0446
0447
0450
0451

0452
0453
0454
0455
0456
0457
0460
0461

0462
0463
0464
0465
0466
0467
0470
0471

0472
0473
0474
0475
0476
0477
0500
0501

0502
0503
0504
0505
0506
0507
0510
0511

0s12
0513
0514
0515
0516
0517
0520
0521

0522
0523
0524
0525
0526
0527
0530
0531

0532
0533
0534

o2

6141
4355
7500
7120
1372
7650
5270
6147
7010
0367
7460
5247
7020
7520
5247
6141

7001

5246
6147
7012
7620
5247
1371

6141

7500
5330
1313
6141

7200
6211

1775
6211

6161

1200
3200
4355
2375
0002
2376
5302
7600
1200
6161

4355
4355
7300
2373
5234
6141

5606
4355
4355
1200
3200
6171
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Bs ICON
A> JMS WAIT /FOR BLK INT
SMA /ONLY NEG VALID
STL /P0OS WANT FWD FOR BLK O
TAD BLN
SNA CLA /L=1, WANT FWD
JMP THERE /0N BLOCK
INTS /WANT MO
RAR /MO TO L, L TO BIT O
AND M4000
SZA SNL :
JMP A /WANT FORE> GOT FORE
CML
SNL SMA
JMP A /BACKWARDS
ICON /STOP
IAC /BIT 0 IS 0K HERE
JMP B /CHANGE MOTION
THEREs INTS /WANT M1
RTR
SNL CLA /0N AND FOREW
JMP A /ON AND GOING BACK» REVERSE
TAD FUNCT
ICON /SET BLOCK MODE
SMA /S IF TO WRITE
JMP RDATA
TAD C2 /TO GET 5
ICON /TURN WRITERS ON
WRITE», CLA
- CDF 10
TAD I LOC
CDF 10
IACB /AC TO LINC REG
TAD CSuUM
DCA CSuM
JMS WAIT /PUT IT OUT
I1SZ LOC
C2, 2 /STORAGEs THIS HAS NO EFFECT
ISZ CNTR /DONE?
JMP WRITE /NO
C7600, 7600 /ALSO A CLA
TAD CSuM
IACB /WRITE CHECK SuUM
JMS WAIT
JMS WAIT /ALLOW ACTUAL WRITE OF CS
WAIT2, CLA CLL
ISZ NUMB /ALL BLOCKS DONE?
JMP SERCHA /NO
ICON /3TOP
JMP I WTAPE /GO HOME
RDATA, JMS WAIT /GUARD
ROTA, JMS WAIT
TAD CSuM
DCA CsuM
IAAC /GET AGAIN
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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
0576

03

6211

3775
6211

2375
0006
2376
5331

4355
7041

1200
7650
5323
1316
1375
3375
5235
0000
7300
6147
7700
5356
1357
6141

7300
6171

S755

4000
4003
0000
0000
0000
0000
0000
0000

47

CDF 10
DCA I LOC /PUT IN CORE
CDF 10
ISZ LOC
Cé6s 6 /STORAGEs NO EFFECT
ISZ CNTR
JMP RDTA /CONTINUE
JMS WAIT /CSuUM
CIA
TAD CSuUM
SNA CLA /MAYBE BAD
JMP WAIT2 /THIS IS 0K
TAD C7600
TAD LOC /FIX BACK
DCA LOC
JMP SERCHB /TRY AGAIN
WAIT, O
wls CLA CLL
C7, INTS
SMA CLA /TAPE?
JMP W1
TAD C7
ICON /CLEAR INTS
CcLA CLL
IAAC /GET FROM TAPE
JMP I WAIT
/
/
M4000s 4000
C4003, 4003
FUNCTs O
BLNs, O
NUMB, O
UNITs O
LOCs O
CNTR» O



Security Classification

DOCUMENT CONTROL DATA - R&D

(Security classification of title, body of abstract and indexing annotation must be entered when the overall report is classilied)

1. ORIGINATING ACTIVITY (Corporate author) 2a. REPORY SECURITY C LASSIFICATION
Cooley Electronics Laboratory - UNCLASSIFIED
The University of Michigan 2b cmoue
Ann Arbor Michigan

3. REPORT TITLE
CPS Program Logic Manual
Volume IV -- CPS SYSTEM UTILITY PROGRAMS

4. DESCRIPTIVE NOTES (Type of report and inclusive dates)

Technical Memorandum No. 102-IV - 03674-23-M December 1969

S. AUTHOR(S) (Last name, first name, initial)

Cederquist, G. N. and Metzger, K.

6. REPORT DATE 7a. TOTAL NO. OF PAGES 7b. NO. OF REFS
December 1969 54

8a. CONTRACT OR GRANT NO. 9a. ORIGINATOR'S REPORT NUMBER(S)
Nonr-1224(36)
b. PROJECT NO. TM102-1V
NR187-200
c. b gLH::ol:SPoRT NO(S) (A ny other numbers that may be assigned
d 03674-23-M

10. AVAILABILITY/LIMITATION NOTICES
Reproduction in whole or in part is permitted for any purpose of the U. S,
Government.

11. SUPPLEMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY
) Office of Naval Research

Department of the Navg
Washington, D, C. 20360

13- ABSTRACT CPS is a generalized programming and file management system written
for use on the PDP-8 processor of Digital Equipment Corporation's LINC-8
computer. A minimum memory size of 8192 words is required. Extensive use
is made of the two tape units present on every LINC-8 for both file storage and
system residence. The four volumes entitled CPS System Architecture and Con-
ventions, CPS Basic Programming Package, CPS 8-K FORTRAN Package, and
CPS System Utility Programs were written in order to take a snapshot of CPS
at one point in its continuing development. This version of CPS is considered to
be a first generation system; successive versions are on the drawing boards
and internally resemble their parent less and less every day.

DD .52%. 1473

Security Classification




Security Classification

KEY WORDS

LINK A LINK B LINK C

ROLE wT ROLE LAJ ROLE ~T

Digital Computer
Programming System
PDP-8

LINC-8

INSTRUCTIONS

1. ORIGINATING ACTIVITY: Enter the name and address
of the contractor, subcontractor, grantee, Department of De-
fense activity or other organization (corporate author) issuing
the report.

2a. REPORT SECURITY CLASSIFICATION: Enter the over
all security classification of the report. Indicate whether
“‘Restricted Data’’ is included. Marking is to be in accord-
ance with appropriate security regulations.

2b. GROUP: Automatic downgrading is specified in DoD Di-
rective 5200. 10 and Armed Forces Industrial Manual, Enter
the group number. Also, when applicable, show that optional
mu:ings have been used for Group 3 and Group 4 as author-
ized.

3. REPORT TITLE: Enter the complete report title in all
capital letters. Titles in all cases should be unclassified.
If a meaningful title cannot.be selected without classifica-
tion, show title classification in all capitals in parenthesis
immediately following the title.

4, DESCRIPTIVE NOTES: If appropriate, enter the type of
report, e.g., interim, progress, summary, annual, or final.
Give the inclusive dates when a specific reporting period is
covered.

S. AUTHOR(S): Enter the name(s) of author(s) as shown on
or in the report. Enter last name, first name, middle initial.
If military, show rank and branch of service. The name of
the principal author is an absolute minimum requirement.

6. REPORT DATZ: Enter the date of the report as day,
month, year; or month, year. If more than one date appears
on the report, use date of publication,

7a. TOTAL NUMBER OF PAGES: The total page count
should follow normal pagination procedures, i.e., enter the
number of pages containing information.

7b. NUMBER OF REFERENCES: Enter the total number of
references cited in the report.

8a. CONTRACT OR GRANT NUMBER: If appropriate, enter
the applicable number of the contract or grant under which
the report was written.

8b, 8, & 8d. PROJECT NUMBER: Enter the appropriate
military department identification, such as project number,
subproject number, system numbers, task number, etc.

9a. ORIGINATOR’S REPORT NUMBER(S): Enter the offi-
cial report number by which the document will be identified

and controlled by the originating activity, This number must
be unique to this report.

9b. OTHER REPORT NUMBER(S): If the report has been
assigned any other repcrt numbers (either by the originator
or by the sponsor), also enter this number(s).

10. AVAILABILITY/LIMITATION NOTICES: Enter any lim-
itations on further dissemination of the report, other than those

imposed by security classification, using standard statements
such as:

(1) ‘‘Qualified requesters may obtain copies of this
report from DDC.”’

(2) ‘‘Foreign announcement and dissemination of this
report by DDC is not authorized.’’

(3) ‘“U. S. Government agencies may obtain copies of
this report directly from DDC. Other qualified DDC
users shall request through

"
.

(4) *‘U. S. military agencies may obtain copies of this
report directly from DDC. Other qualified users
shall request through

7"

(S) ‘“All distribution of this report is controlled. Qual-
ified DDC users shall request through

If the report has been furnished to the Office of Technical
Services, Department of Commeérce, for sale to the public, indi-
cate this fact and enter the price, if known.

11, SUPPLEMENTARY NOTES: Use for additional explana-
tory notes.

12, SPONSORING MILITARY ACTIVITY: Enter the name of
the departmental project office or laboratory sponsoring (pay~
ing for) the research and development. Include address.

13. ABSTRACT: Enter an abstract giving a brief and factual
summary of the document indicative of the report, even though
it may also appear elsewhere in the body of the technical re-
port. If additional space is required, a continuation sheet shall
be attached.

It is highly desirable that the abstract of classified repor:s
be unclassified. Each paragraph of the abstract shall end with
an indication of the military security classification of the in-
formation in the paragraph, represented as (TS), (S). (C). or (L)

There is no limitation on the length of the abstract. How-
ever, the suggested length is from 150 to 225 words.

14. KEY WORDS: Key words are technically meaningful terms
or short phrases that characterize a report and may be used as
index entries for cataloging the report. Key words must be
selected so that no security classification is required. Ident:i-
fiers, such as equipment model designation, trade name, military
project code name, geographic location, may be used as key
words but will be followed by an indication of technical con-
text. The assignment of links, rules, and weights is optional.

Security Classification



3 9015 02086 6276






