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1 ~ 1 SCOPE OF A.1ANUAL 

SDS 901076 

SECTION I 

iNTRODUCTION 

1-2 This document describes the functions of the Sigma 5/7 Systems Test Monitor. The manual 

includes the program loading procedure, the monitor operating procedures, a detailed description 

of the method employed for operator communication and control of the monitor, and program 

interface requirements which must be followed so that the device test program may be controlled 

by the systems test monitor. The manual concludes with a complete program listing of the systems 

test monitor program. 

1-3 Figure 1-1 depicts a flow diagram of the program as a whole. 

1-4 PROGRAM OBJECTIVES 

1-5 The system test is an offline program written specifically to evaluate the operation of a 

computer system as a unit. It emphasizes operation of the total processing system, including all 

devices, under varying sequences and with as heavy a load as possible. No attempt is made to 

isolate an error except for that which is already provided by the machine detection circuitry; 

however, the environment of the machine at the time of the error is recorded for subsequent use 

in error isolation. 

1-6 To accomplish this objective, the following principles have been made part of this systems 

evaluation program: 

a. Overlapping of input-output and central processor operation to approach a maximum 

throughput 

b. Use of most machine instructions in the program operation 

c. Use of random data patterns for all data transfer operations 

d. Provision of methods for detecting errors beyond the capability of the machine. 

1-7 GENERAL SPECIFICATIONS 

1-8 The general specifications for this program are given in table 1-1. 

1-1 
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Table 1-1. General Specifi cations 

COMPUTER CONFIGURATION 

REQUIRED EQUIPMENT 

OPTIONAL EQUIPMENT 

PREREQUISITES 

STORAGE 

SOURCE LANGUAGE 

PROGRAM MEDIA 

Sigma 5 or Sigma 7 computer with 4K 
of memory 

Card reader or paper tape reader as 
the program media input devi ee, 
keyboard/pri nter as the operator
communication device 

Card reader, card punch, paper tape 
reader, paper tape punch, magnetic 
tape (9 channel), line printer, and 
medium-speed disc (RAD) 

Sigma 5 or Sigma 7 computer! 
memory, I/O interface, keyboard/ 
pri nter and program media input 
device (card reader or paper tape 
reader), all of which must be 
operational. Peripheral devices 
must conform to their respective 
design specifications 

Res ides inlow-order memory 
(absolute origin 4016) and occupies 
approximately 1200 decimal locations 

Sigma Metasymbol (see Symbol and 
Metasymbol Reference Manual, 
No. 900952) 

SO-column punched cards and S-Ievel 
paper tape with SDS Sigma 5/7 
Relocatable Diagnostic Program loader, 
Model No. 704356 

1-3/1-4 
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SECTION II 

OPERATING INSTRUCTIONS 

2-1 PROGRAM LOADING PROCEDURE 

2-2 The Sigma 5/7 systems test monitor object program media are loaded, using the SDS Sigma 

5/7 Relocatable Diagnostic Program Loader, Model No. 704356. The loader is supplied as a 

physical part of the object program media. Refer to the Relocatable Diagnostic Program Loader 

Manual, No. 901128, and follow the detai led procedures given there to load the systems test 

mon i tor into memory. 

2-3 A successful load operation is indicated by a wait at location X'00173 1
• 

2-4 PROGRAM OPERATING PROCEDURE 

2-5 The following paragraphs (2-6 through 2-23) describe in detail the 'procedures for loading 

the systems test monitor and device programs, the means of controlling the systems test, and the 

options avai lable at run time. 

2-6 LOADING THE DEVICE PROGRAMS 

2-7 The svstems test monitor is olnced hehinrl the Innrler The rlevit"'P nrnnrnmc: hn\,p f-n hp nlnr~~ - - -,-- -- - --- ---- --- -- r------ -- ..... - ... - .----.•.. ,-, --' ..... - .... _;:,._ ... w •• -.-.- -- t" ..... ---

behind the systems test monitor; these device programs can be in any sequence. The number of 

device programs which can be loaded is limited to ten. The following listing shows the sequence 

of operations to follow after the wait at X'00173 1
, which had occurred after the loading of the 

monitor: 

a. Enter the unit address of the keyboard/printer into register 0 (RO). 

b. Reset SS2, SS3, and SS4. 

c. Set SSl as indicated in table 2-"" 

d. Place the first device program in paper tape or card reader. 

e. Clear wait. 

The device program is now loaded. 

2-1 
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2-8 The SENSE switch options for the device loading procedure are given in table 2-1. 

Table 2-1. SENSE Switch Options (Device Program loading) 

Switch Status Function 

SSl 1 (Set) Monitor reads in a device program 

o (Reset) Monitor discontinues loading device program 

SS2 1 (Set) (Not used) 

o (Reset) Correct position of switch at load time 

SS3 1 (Set) (Not used) 

o (Reset) Correct position of switch at load time 

SS4 1 (Set) (Not used) 

o (Reset) Correct position of switch at load time 

2-9 When the keyboard is addressed for input: 

a. Reset SSl if the program just loaded is the last one. 

b. If the program just loaded is not the last program, leave SSl set. Place the next device 

program in paper tape or card reader. 

c. Type four alphabetic characters, which will be the device program name used throughout 

the systems test operation. This name must be different for each device program. If the name is 

three or less characters, type spaces to complete the four-character requirement. 

2-10 After the fourth character is typed, the monitor wi II proceed as follows: 

a. If SSl is set, it wi II read the next device program. The operator can address the 

keyboard again (paragraph 2-9) for further instructions. 

b. If SSl is reset, it will discontinue loading programs and start idling. 

2-11 SYSTEM CONTROL 

2-12 The following paragraphs (2-13 through 2-23) describe how to control the systems test in 

order to accomplish the specific test objective desired by the operator. 

2-13 Most communications between the operator and the systems test is via the keyboard. In 

order for the operator to gain controi of the typewriter, SS3 must be set. 

input is accomplished by typing the EOM (end of message) character. 

2-2 
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2- 14 Parameter Input 

2-15 Assignment of Parameters. The first input via the keyboard must be to assign parameters 

for the device program to be run. To accomplish this, the following information should be typed: 

P MMMM, XXX, ABC, 02+NNNN, XXX, 4 EOM 

a. P stands for II Assign Parameters Ii ; it must be the fi rst character. 

b. A blank space must be used between the Assign Parameter {P} character and those which 

follow. A blank space can be used between any of the following characters. 

c. MMMM identifies a device program name to which the following parameters are to be 

assigned. 

d. XXX is a three-character hexadecimal parameter which specifies the unit address that 

the named devi ce is to use. 

e. ,ABC, 02 and ,4 are examples of information that follow the unit address. This 

information is special for each program and will be defined in the specifications for that 

part i cu lar test. 

f. + indicates that a new test wi II be named with new parameters. 

g. EOM terminates the keyboard input. 

2-16 Standard Parameters. Some device programs have a standard set of parameters whi ch can 

be requested by typing an asterisk {*} after the unit address. For example, 

P N NNN ,UA, * EOM 

will cause the program named NNNN to assign standard parameters peculiar to that device 

program. The description of the standard parameters can be found in the particu lar documentation 

for the various devi ce programs. 

2-17 Changing of Parameters. Once parameters have been assigned to device programs, new 

parameters can be entered at any time. 

2-18 Run List 

2-19 Constructing the Run List. After parameters have been assigned, the unit tests can be 

executed. However, since P {Assign Parameters} does not cause any program to be executed, 

additional typewriter input will be required by the monitor to enable it to run the program. 

2-3 
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If, for example, 

R MMMM + NNNN + PPPP EOM 

is typed, this command will tell the monitor to run programs MMMM, NNNN, and PPPP. These 

program names will be entered into the run list after the run list is cleared. 

2-20 Additions to or Deletions from the Run List. Once device programs are running, others 

may be added to or deleted from the list, or a new list may be specified. If programs are to be 

added to the list, the first character typed should be A. (For example, if the statement 

A MMMM + NNNN EOM is typed, the monitor will add programs MMMM and NNNN to the 

run list.) If programs are to be deleted, the first character typed should be a D. (Statement 

D MMMM + NNNN EOM will delete programs MMMM and NNNN from the run list.) The 

first character of the statement is followed by the test names to be added or deleted. 

2-21 Operator Control of Message Printouts 

2-22 Error Messages. When the monitor or the devi ce programs encounter system or operating 

errors, error messages wi II be typed out. These error messages can be suppressed for a II programs or 

for any particular program. See table 2-2 for possible error messages. 

2-23 Profi Ie Printouts. The profi Ie printout after the error messages can be suppressed or 

initiated by the operator. Table 2-2 also contains a list of input messages to control profile 

printouts. 

Table 2-2. Possible Input Messages (Device Program Loading) 

Message Explanation 

PROF EOM Type out the profi Ie whenever an error, made 
by any program (including the monitor), is 
reported 

NPRO EOM Do not type the profi Ie when an error occurs 

SERR EOM Suppress a II error typeouts 

PERR EOM Reinstate a II error typeouts (previously 
su ppressed) 

S NAM1 + NAM2 + NAM3 EOM Suppress all error typeouts from programs 
NAM 1, NAM2, and NAM3. (The monitor 

I error typeouts cannot be suppressed with 
this directive.) 

T NAM1 + NAM2 + NAM3 EOM Re instate error typeouts of programs NAM 1, 
NAM2, and NAM3. 

2-4 
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2-24 EXECUTION OF DEVICE PROGRAMS 

2-25 Before any program can be executed, two prerequisites must be met: 

a. The program must be in the run list. 

b. SSl must be set. (If SSl is reset at any time, no device program wi II be executed unti I 

SSl is set again.) 

2-26 Program Initializing Procedure 

2-27 Because programs get lost at times, due to malfunctions in the equipment, it may be 

desirable to initialize the program to its original state after loading. To accomplish this, proceed 

as follows: 

a. Set COMPUTE switch to IDLE. 

b. Press SYST CLEAR pushbutton on console. 

c. Set SS2 (=1); reset SSl, SS3, and SS4 (all = 0). 

d. Set COMPUTE switch to RUN. 

The monitor wi II now be in an idle condition and formal operations can be resumed. (See table 

2-3. ) 

2-28 Program Delays 

2-29 In order to create delays between the starting of the devices, the console INTERRUPT and 

SS4 are used to establ ish a delay constant to be used with count pu Ise 3. For incrementing the 

delay constant, set SS4 to 1 and press the console INTERRUPT once for each increment to the 

count pulse constant desired. For decrementing the delay constant, reset SS4 to 0; press the 

console INTERRUPT for each decrement to the count pulse constant desired. When the count 

pulse constant reaches zero during decrementing, no delay is started. The console INTERRUPT is 

then ineffective when pressed. 

2-30 A summary of the S'ENSE switch options after initial loading as described in paragraphs 2-27 

through 2-29 is given in table 2-3. 

2-5 
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Table 2-3. SENSE Switch Options {After Initial Device Program Loading} 

Switch Status Function 

SSl 1 (Set) Causes the monitor to execute the test 
selected by the R or A directives 

o (Reset) Causes the monitor to loop in the 
program load section (that is, the 
monitor is in an idle condition) 

SS2 1 (Set) Restarts test program 

o (Reset) Wi" not restart test program 

SS3 1 {Set} Permits typewriter input 

o (Reset) Wi II not allow typewriter input 

SS4* 1 (Set) Increments the delay constant 

o (Reset) Decrements the delay constant 

*This SENSE switch is used in conjunction with the console INTERRUPT. 

2-31 Program Halts and Loops 

2-32 Table 2-4 lists the program halts and loops that may occur in the monitor during its 

operation. The recovery procedure for occurrence of any loop is specified in the restart 

procedure. 

Item 
No. 
1 

2 

3 

4 

5 

6 

Table 2-4. Program Halts and Loops (After Initial Device Program Loading) 

Location Indication 

X'00114' Loop to itself 
(BRU$) 

X'OOl10' Loop to itself 
(BRU$) 

X'00125' Loop to itself 
(BRU$) 

X'0012A' Loop to i tse If 
(BRU$) 

X'OO12B ' Wait 

X1OO12C' Loon to itself r . 

(BRU$) 

Description and Recovery Procedure 

An invalid OP code trap occurred. RO shows 
the address where the trap occurred 

An unimplemented instruction trap occurred. 
RO contains the address where trap occurred 

A watchdog timer trap occurred. RO shows 
the address where the trap occurred 

A power-on trap occurred 

A power-off trap occurred 

he ro r m will end un in this instruction T p gar 
if the wait instruction after the power-off 
trap has been cleared 

2-6 
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Table 2-4. Program Holts and Loops (After Initial Device Program Loading) (Cont.) 

Item 
Location Indication Description and Recovery Procedure 

No. 

7 X·0012F· Loop to itself A memory parity trap occurred. RO contains 
(BRU$) 

I 
the address where the trap occurred 

8 X·OO173· \A/ait Takes place after the loading of the monitoi. 
The keyboard address is placed in RO@ After 
the appropriate SENSE switches are set, 
clear the wait to continue 

9 X·0019E· Wait Tokes place during the device program load 
time if SS2 is set. Clear holt to continue 

10 X·00201· Wait Takes place during restart procedure. Press 
I/O RESET pushbutton on console, reset 
SS2, clear holt, and continue 

11 X·004DC· Loop to itself Error typeout not possible because keyboard 
(BRU$) did not accept SIO command. Use restart 

procedure 

2-33 Error and Profile Printouts 

2-34 Error Messages. Table 2-5 shows the error printouts initiated by the monitor. 

Table 2-5. Error Message Printouts 

Error Message 

* ERROR MON 00000001 

* ERROR MON 00000002 

* ERROR MON 00000003 AOOOOOOO BBBBBBBB 

* ERROR MON 00000004 

2-7 

Description and Recovery Procedure 

Program called for is not present in memory. 
Correct name and type in again. Reload 
programs if input line is correct and error 
typeouts persist 

Incorrect command given in input line. 
Correct input line and type in again. 
Reload programs if input line is correct 
and error typeouts pers ist 

The monitor received on I/O interrupt 
which it did not expect. The second word 
contains the condition codes in bits 0 
through 4 (as shown by the letter A). 
Word 3 (B) contains the AIO response. 
There is no recovery necessary 

Too many parameters were entered in the 
input line for one of the programs. Cor
rect input line and type in again. Reload 
program if input line is correct and error 
typeouts persist 

I 
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2-35 Operator-Requested Profi Ie Printouts. Before a device is started, the device program 

reports to a monitor routine, which records the program name and its identification (ID) in a 

profile table. When an error occurs, this profile is typed out, if so requested. 

2-36 If the operator desires a profile printout, he sets SS3 to enable him t'o input a request; and 

types the following message: 

PROF EOM 

This will result in a profile typeout whenever an error by any program (including the monitor) is 

reported. If no profi Ie is desired, the operator types: NPRO EOM 

2-37 Profi Ie Printout Format. An example of a profile table that is printed after every error 

message (i f requested by the operator) is as follows: 

PROFILE MT1 = RD** LP1 = CH** MT1 = RD** LP1 = PR** MT1 = RD** MT1 = RD** 

MT1 = RD** LP1 = CH** MT1 = RD** MT1 = RD** MT1 = RD** MT1 = RD** 

LP1 = AF** MT1 = RD** LP1 = IS** MT1 = RD** MT1 = RD** MT1 = RD** 

2-38 The program name (MT1 and LP1) precedes the ID of the function that was last marked in 

that program. Eighteen (18) such functions of various programs are recorded. The proper identifi

cation for the various programs can be found in the documentation of these programs. 

2-8 
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SECTION III 

PROGRAM DESCRIPTION 

3-1 OPERATION OF THE SYSTEMS TEST MONITOR PROGRAM, GENERAL 

3-2 TABLES OF THE MONITOR PROGRAM 

3-3 The systems test monitor constructs two tables which make up the ~sic skeleton of the test. 

One table, the address table, contains the beginning address of each device program loaded. The 

other tabie, the run tabie, contains the names of the programs to be run at any time. It is loaded 

or cl eared upon command by the operator. The contents of these two tables govern the manner in 

which the systems test monitor performs. 

3-4 A TYPICAL OPERATION SEQUENCE 

3-5 Presume that two tests: one for the printer, called PR1, and the other for the card reader, 

ca lied CR1, are loaded after the monitor itself was loaded. The monitor run table wi" be empty 

at this time, and the monitor idles. 

3-6 Operation's Start 

3-7 To start operation, set SS3. TI • _ •• - I. .1. •. ell 
I ne Inpur lignr on rne TypewriTer Will go on. Reset 553. Then 

type in the following: 

P CRl ,XXX, *+PR1, XXX* EOM 

Th is statement wi II assign standard parameters to the tests CR 1 and PR1. 

3-8 Once the monitor senses a program switch set, indicating that the interrupt at channel end 

has been put through, it analyzes the input data. Since P is the first character, it proceeds to 

assign parameters if possible. After identifying the program name (CR1), the monitor attempts to 

find the program by means of the address table. If it cannot find the program, an error message 

wi II be typed. However, since the CRl program has been loaded, the monitor stores the 

parameters in the card reader program. The parameters for PRl are stored in the printer program. 

Once the monitor has finished storing the parameters, it interrogates the SENSE switches again. 

If SS3 is on, it asks for more input. 

3-1 
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3-9 SSl is then interrogated by the monitor to see whether any programs have to be run {S51 

could be called a circuit breaker.} As long as SSl is reset, the monitor does not look at its run 

table and no programs run, even though some programs were selected through the typewriter. If 

551 is set, the monitor looks at the run table. 5ince it is empty, no programs are run. 

3-10 5S3 must then be set to transfer control to the typewriter for input. If the operator types in 

the line 

R PR1 + CR1 EOM 

programs PR1 and CR1 will be put in the run list. If SSl remains set (=1), the monitor looks at the 

run table again, where it will now find PR1 and CR1. The monitor then interrogates another table 

in PR1, called the program status table, to find out whether there is an address in this table or not. 

Since this is the first time the monitor entered this program, there will be an address in the pro

gram status table. The monitor branches to this address and program PR1 starts execution. 

3-11 Operation1s Run 

3-12 The program prints one line. After the device program has started this line, it removes the 

subroutine address from its program status table, and control returns to the monitor. The monitor 

then looks at the next entry in the run table, CR1, and enters the CRl program. After a card 

read operation has been initiated, this device program also transfers control back to the monitor. 

3-13 The monitor continuously looks at the run table {providing SSl is set} to see whether there 

are any addresses in the program status tables of the programs selected. Since the two programs 

have started their routines, their tables wi II be empty. As soon as one of the programs receives 

an interrupt, indicating that the operation started on the device has been completed, it puts an 

address back in its program status table. When the monitor sees this address, it transfers control 

back to the device program. The program can then initiate another I/O operation; subsequently 

it transfers control back to the monitor again. 

3-14 The execution of device programs are thus done at random, since the various devices take 

varying amounts of time to complete their operations. Thus it is possible, for example, for two 

or more cards to be read before another line is printed. 

3-15 If, after the programs are running for a whi Ie, the operator notices that one of the devices 

has stopped operating, it may be advisable for him to ciear the i/O and initialize the program 

again. To accomplish this, he uses the restart procedure, causing the program status tables in a" 

the programs to be loaded again with the programs· beginning addresses. 

3-2 
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3-16 Opetation1s Conc lusion 

3-17 After the restart procedure, the monitor starts sampling the run table again, since the run 

table was not cleared. The PR1 and CR1 programs start printing and reading cards, respectively, 

again. 

3-18 THE SYSTEM EVALUATION (SEVA) INTERFACE USED WITH ALL DEVICE PROGRAMS 

3-19 PREREQUISITES FOR ALL DEVICE PROGRAMS 

3-20 Origin 

3-21 All programs run under the SEVA monitor control must be relocatable. The program origin 

must be at zero. 

3-22 Instruction Format For All Programs 

3-23 The first instructions for each program appear in a format simi lar to the following example: 

0 ORG 0 

* PROGRAM 

2 PST TEXT IPR1 1 Name 

3 DATA LLOC Last location of program 

4 DATA 0 Unit address 

5 PAR RES 10 

6 GEN, 32 RESTART 

7 PST1 DATA LABEll, 0,-1 

3-24 Explanation. The program instructions in paragraph 3-23 are as follows: 

a. Line 0 puts the program origin at zero. 

b. Line 1 is a comment I ine (it is not necessary). 

c. Line 2 contains a text statement with a four-letter name. If the name is less than 4 

letters, blanks must follow to make up the four-character requirement. This name may be changed 

at load time through typewriter input. 

d. Line 3 contains a statement which wi" generate the address of the program location that 

follows the last location. This is done by putting the following statement before the END card: 

LLOC EQU $ 

Th is a Iso means that ilQ I itera Is can be used in the program. 
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e. Line 4 is a data statement. When parameters are assigned, the monitor puts the unit 

address of the device to be used by the program into this location. 

f. Line 5 reserves 10 locations. When parameters are assigned to this program, the 

monitor clears these locations to zero and stores the given parameters into this area. The first 

parameter stands at the first byte of the first word; new parameters a Iways start at the first byte 

of the next word. 

g. Line 6 contains a restart address. The routine at this address initializes the program 

and puts the beginning address of the program into line 7. This restart address is used by the 

monitor when the operator wants to reinitialize the programs after a catastrophic systems failure. 

h. Line 7 generates several words of code. One of these statements must be the beginning 

address of the program. The number of these data words is variable, but the last one must be a -1. 

The monitor interrogates these locations for address. ,If it finds an address in anyone of these 

locations, it branches to that address after setting the location to zero. Before the program 

returns control to the monitor, it makes provision for storing another address into the address 

table, either immediately or by i!1terrupt routines. 

3-25 Example. If, for example, the following statement was typed: 

P NAME, 001, ABCOEF, 12,3 EOM 

a unit address of X'OOOOOOOl l would be stored in line 4 of the format shown in paragraph 3-23. 

Starting in the first byte of the parameter table (PAR), this table would look like this: 

PAR X'C1C2C3C4 1 

X'C5C60000 ' 

X' Fl F20000 ' 

XI F3000000 ' 

X I 00000000 1 

3-26 Figure 3-1 is a sample program listing of a device program. 

3-27 The instruction CAll, 0 o transfers control from the program back to the monitor. 

The monitor does not save any registers; the device program must do this before transferring control. 

3-28 Mode 

3-29 The device programs are always in the slave mode. 
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""trDEL ,"6. 104349-51AOO L.I S fJ"'G EUFFF.itEI1 LINE PR1"'TEf( SY~'.Tt.SI &.;AII:. l' LlEe; 1966 PA.~ OOUJ 

." J 
CO 45 PA~E c ~6 ., 

CD d7 ., St:wA PRINTf.f't ,1:.51 
W 48 i~ 

I ;19 1 0("1000 i:709F14(, A "'ST 1e.~1 "p"1 .. F'5 r l-'':;L.E 
Sf'! 1 anon, (0000224 liATA LL"C F'R'!'w"A'" L~c.rlC1"S 

Vl 51 1 000o, CClOaVGGe to LiArA a l'A 
Q 5l 1 OOU03 RES lr. 
3 53 1 0,,000 CCO:ll103F GEN .. J2 wt:::sr -0 !)4 1 GC'!()Cf. COCGC.C12 F'S r 1 ~ATA r'i(! .. O.O.-l 
CD t O("lOO~ cenor·Gcr " -c 1 OCCJ"o COOOCooCr " ., 
0 1 00011 ~ .. FFFFFF- A 

Vl CO 
55 a .' 0 

3 56 .' Vl 
w '57 '0 I r- ~8 1 00014' 04S000Cr A pl~ J CAL.l.5 0 TEbT A.tL.AT 0 
01 C;;O 

59 1 000t3 CaOOCCJC bEN .. J2 p,,,, • 8LiSY ttEllJ,cN 0 ..... 
:J ,,0 1 00014 221~fFFF A L.1.l -1 ~ CO ~1 1 OOOt~ JltO(10r.~ CI'I.1 PST+2 
0 62 1 uCCtf. e:B30G019 ~CH.3 ~Iqe ..., 

flJ 1 00017 :!22C(lCC2 L.~'h 2 PST+2 SEf uf' \,jA Q (,. 1 OOOIt' J52Nl1r;,C ~T'-'.2 UA 
0 ~5 , 0"019 :!~lCOCC2 P~l'; Slvw.l PS1+2 CD 

61; 1 OCC.!A 227CGOC;,t L.1.7 PSl+J Xl • JAoLt: AliijrCESS ~o 
n (0,7 1 OOl.olio1 3570(') c;r STw.7 I'(UtIITP 
CD ,,8 1 OOule 3270r.1C;1] ;a~1'i L.ilh 7 wyi\TP 
-c "9 OClGtO Jflt(,!OGC2 L.~.1 P~T+2 It:Sl FOI< (,;t-IAIIIGt: f'F uA ., 

70 000 H: 21JFFFFF A CI.l -1 0 
CO 71 O~Cl~ t"Q300CJC ~CS.J PiCIA RtllJiot/\ r" ... allt II tt~ a 72 O"O:?I'" :!?lEOOCn A 1.' .. 1 0.1 
3 7J OeO?1 2ttOOLcr " CJ.l U 

74 oou'-~ ~8JO()(;JC ~C~. ~. P~l' TeST rCR t. .... " 6f INPUT 
75 nro23 2tlF'F"FFF A Chi -1 
7tJ O!'lO2~ fl~·3Q(JC:!C t:iC~.J PrilA TEST Fi:l1'( E .... u rtF rA3Lf. 
71 OOU'.15 2,!)10r:.C1r:, A 5LS.I -16 
1'3 OOO?" ~Jlt.:C3C2 ~ CJ • J )("C3C2· TI:5T F"~ C.: 

8 
0 
;:. 
~ 

~ 



SDS 901076 

3-30 MONITOR SUBROUTINES, GENERAL 

3-31 The following monitor subroutines serve as an interface with the device programs. There 

are eight subroutines in all. 

3-32 SUBROUTINE DESCRIPTIONS 

3-33 Error Report i ng 

3-34 Any time a program wishes to report an error, it ca lis upon a monitor subroutine. The 

program indicates the program name, the number of words to be typed, and the mode (decimal or 

hexadecimal). This wi II be typed out as part of the error message. 

3-35 Start I/O 

3-36 No unit test can start an I/O operation; the monitor handles all I/O operations. The 

program calls on the monitor SIO routine and provides it with a unit address, command words, 

and the address of an interrupt routine for the unit test. 

3-37 The HIO, TIO, and TDV Functions 

3-38 These three functions are accommodated in the monitor. The unit address information is 

supplied by the calling program. 

3-39 AIO 

3-40 All I/O interrupts are handled by the monitor. Interrupts from devices which have already 

been started cause the AIO routine to branch to subroutines, the addresses of which hove been 

provided in the calling sequence for the SIO routine. Any spurious interrupts from devices are 

reported as errors by the monitor. 

3-41 De lay Rout i ne 

3-42 After being initially loaded, all device programs are executed as fast as possible. However, 

it may be desirable to delay the start of a program to let another program progress up to a certain 

point. To accomplish this, the console INTERRUPT is used. If the console INTERRUPT is activated, 

the monitor will interrogate SS4. If SS4 is set, the delay count is incremented; if SS4 is reset, the 

delay count is decremented. The delay for the oroaram is accomol ished by settina the counter 3 
, - I I '-' I' \wi 

pulse to the desired value. The delay in the program is a function of the delay count and the 

counter 3 pulse frequency. If the counter value, derived by the setting of the console 
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INTERRUPT and SS4, is larger than zero, the monitor will start the counter 3 pulse to get a delay 

before the program is started. 

3-43 Profi Ie Routine 

3-44 The profi Ie routine puts the program name and identification into a profi Ie table in order 

to help the operator evaluate any errors which occur. The profi Ie routine should be called 

before an I/O operation is started. 

3-45 MONITOR SUBROUTINE CALL SEQUENCES 

3-46 Start I/O Subroutine 

') A~ ,.. " r ,... I I "'I 
v-6.f'/ \..011 .>eguence. .lee TaOle J- I. 

Table 3-1. Call Sequence of the Start I/O Routine 

Line No. Ca II Sequence Explanation 

1 CAL, 1 0 Call to branch to this routine 

2 GEN,32 UNITAD Address of un it address 

3 GEN,32 BUSY Busy return 

4 GEN,32 NOTBUSY Not busy return 

5 GEN,32 NOTACC Not accepted return 

6 GEN,32 INTERRUPT Interrupt routine address 

7 GEN,32 DA (COMDW) Command doubl eword address 
used with SIO instruction 

3-48 Description of SIO Call Sequence. Line 1 transfers control to the Start I/O routine. The 

routine returns to the address given in line 3 if another program has started the device requested. 

It returns to the address given in line 4 if the device has not already been used and the SIO is 

accepted by the device. (XR14 and XR15 contain the status response during the SIO, and BO 

through B3 of XR14 contain the condition codes.) The Start I/O routine wi" return to the 

address given in line 5 if the SIO is not accepted by the device; that is, if CCl or CC2 are set. 

XR14 and XR15 contain the same information as in line 4. 

3-49 When a particular device that has started sends an interrupt, the monitor branches to 

line 6, the interrupt routine address. At this time, the program is in the master mode, and I/O 

instructions, such as TIO, HIO, and TDV can be performed. When the monitor branches to the 
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interrupt routine, XR14 contains the AIO response, and XR13 (bits 0 through 3) contains the 

condition code bits CCl through CC4. Before returning to the monitor, XR13 shou Id be loaded 

with a -1 if the monitor is to consider the I/O function of the device to be finished. If more 

interrupts are expected from the device without further SIO instructions, reg ister 13 shou Id 

not be -1. 

3-50 The HIO, TIO, and TDV Routines 

3-51 Table 3-2 contains the calling sequences for these I/O instructions. 

Table 3-2. Calling Sequences for HIO, TIO, and TDV 

Line No. Calling Sequence Explanation 

HIO Routine 

1 CALl,2 0 

2 DATA UNITADDR Address of unit, address 
location 

TIO Routine 

1 CAL, 3 0 

2 DATA UNITADDR Address of unit, address 
location 

TDV Routine 

1 CAL,4 0 

2 DATA UNITADDR Address of un it, address 
location 

Note: The monitor will return to the location following the data statement. 

3-52 Registers 14 and 15 contain the status information received when executing the specified 

instruction. Bits 0 through 3 of register 14 contain the condition codes received. 

3-53 Error Routine 

3-54 Calling Sequence. Table 3-3 contains the calling sequence for this routine. 
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Table 3-3. Calling Sequence for Error Routine 

Line No. Ca Iii ng Sequence Explanation 

1 BAL,l * ERROR Branch to this routine 

2 GEN,32 BUSYRT Busy return address 

3 GEN,32 NOTBUSY Not busy return address 
(The output was accepted) 

4 DATA NUMBER Number of words to be 
typed 

5 DATA X'N ' Conversion key 

6 TEXT 'NAME' Program name 

7 GEN,32 ER Address of fi rst word of 
error output 

3-55 Description. The label ERROR (in line 1) is explained in the equate table as described in 

paragraph 3-57. The error routine takes N number of words (given in line 4) and, starting at the 

location given in line 7, converts each word as specified in line 5. These words are then typed 

out. Line 6 also is typed to identify the error typeout. 

3-56 Line 5 tells the error routine whether to convert the words to hexadecimal or decimal 

output. Bit 0 of the data statement of line 5 corresponds to the fi rst word in the error output i 

bit 1 to the second word, etc. A one (1) in those positions wi II cause a decimal conversion; a 

zero (0) wiii cause a hexadecimai conversion. 

3-57 Equate Table. The equate table consists of a number of EQU statements (as for example: 

ERROR EQU XXX), some of which refer to constants which are stored in the monitor. Thus, a 

program can use constants out of this table without generating its own data statements. In the 

typeout 

B21 EQU XXX 

B21 stands for bit 21. If this label is used, the constant is X'00000400'. 

3-58 Figure 3-2 is a sample printout of an equate table. 

3-59 Delay Routine 

3-60 Table 3-4 contains the calling sequence for this routine. 
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Table 3-4. Calling Sequence of Delay Routine 

Line No. Calling Sequence Explanation 

1 CAL,5 0 Call delay routine 

2 GEN,32 NOTSTART Return for not start i ng I 
3-61 The delay routine returns to the line following the GEN,32 statement if the delay requested 

by the operator has elapsed. If not, the delay routine returns to the address given in line 2. 

3-62 Profi Ie Routine 

3-63 Calling Sequence. See table 3-5. 

T bl ') r ,.. II.'" ,.... ,.. I... • 

n:;-Ie .J-..J. \..Oliing .lequence Tor rroTlle Koutme 

Line No. Calling Sequence Explanation 

1 CAL,6 0 Branch to this routine 

2 DATA ADDRNAME Address of program name 

3 TEXT IbXXX I Profiled ID 

3-64 Description. Line 2 contains the address where the name of the program is to be found. 

Line 3 contains a text statement with 4 characters, the first character of which has to be a blank. 

The other three characters are optiona I as to content. 

3-65 If this routine returned to a busy address on the first try, control must return to the monitor 

before entering the monitor routine again. (This is true of all device programs; the program 

should always return control to the monitor if they are waiting for completion of some input

output operation or a delay. All subroutines in the monitor will save all registers.) 
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SECTION IV 

PROGRAM LISTING 

4-1 GENERAL 

4-2 The program listing which follows detai Is the contents of this systems test monitor program. 

4-3 Below is a sample printout of a line from the program listing, with an explanation of what 

is contained in each column. There can be as many as nine columns in the program listing, but 

not every column wi II appear on every line. 

61 

a 

EXAtv1PLE: 

1 00015 

b c 

04500000 A PT1 

d e f 

EXPLANA nON: 

a. Line number 

CALl,5 0 TEST DELAY 

g h 

b. Indication of memory protection key (applies to Sigma 5 and 7 only) 

c. Memory address 

d. Routine instruction and data 

e. Indication whether of absolute origin or not 

f. Field label 

g. Operat i on 

h. Operand 

i. Comments 

4-1 



"~DEL. "e. 704+138-51AOO LISTING SYSTEM TEST MeN ITeR DAT~ ~- DEC 1966 PAGE 0001 
4 SIGt-'n SI/EI/EB/Le/BB 

1 *CATAL.BG NB 704+138 SYSTEM TEST MBNITBR 
2 SYSTEM SIG7F'Df' 
3 * 
'+ SET TRAP AND INTERRUPT L.6CATIBNS 
5 * 
6 000'+0 eRG X'4+0' 

0004+0 
7 0004+0 OFOOOO4+2 XPSD,o NAepO "JBT AL.lot BPERATIBN 
8 00C4+1 OFOOOO4+C xpSO,o NIPIO "JeT IMpL.. INSTRt 
9 * 

10 000,+2 00000000 A NA6P{,) DATA 0 1 0 
00C43 00000000 A 

11 000'+4+ 00000112 GEN,32 NAep 
12 00C'+5 01000000 A DATA X1Oioqoooo' 
13 
14 00C46 OFOOOC5t. XPSO,o WDTIO '~ATC~OeG TIMER 
15 00C47 00000000 A DATA 0 
16 OCG48 CF400C62 XPSC,4+ CALDI CALL 1 
17 00(;'+9 oooooooc REST DATA 0 
18 OCC4A OOOOOCOO FINT DATA 0 
19 00048 00000000 TII"ST DATA 0 
20 * 21 JCC4C COCOOCOO A NIpID DATA 0,0 

OOl.4C 00000000 A 
J 22 OOC4E 020C011tl GF"N,32 NIPI 

23 OCC4F 01JOOOOO DATA X'01000000' 
24 
2~ ::JCC:,: OFOOOCE2 XPSD,O PBWBND PBWER eN 
26 OOc~l CFQCOQ70 XPSC/O PBBFFO rewER BF'F' 
27 CC(;5? OOOCCCOO A CPuL3 DATA 0 
28 OC::;3 02.0COOO') A PRID DATA 0 
25 00::;54 csecococ A TE,!"P DATA 0 
JC OCej5 33Fcuv:'c I"'TW/15 CPUL3 
11 Oee')6 OFCOOC74 XPSC,O MEt-'PD "1Ef"eRY PARITY 
Y' .c; OC~~7 0000000') A TyPE DATA 0 
33 0C"5" CJC001AA Yt-.14 GEN,32 1"15 
3,+ ~~>,~~g 01820:0,) A DATA X'OlOOOOOO' 

r 9CEL \". 7C'+13'l·51~CC LYSTyr--G SYSTU' TEST i"!5NIT!'!R DATE 14+ DEC 1966 PAGE 0002 
2 

3'" OCC~~ 00:]00000 A TYPlR DATA 0 
36 OC:5'3 OFCC0078 XPSO/O CBliND 
37 ~CC5C OFCCOO7C oJ~t'"'" f"\ 

~J.LJI.J i6 INi "r vPolIU 

38 OCC-5:; OFOOO08C XPSD/O CB'D '::BNTReL PANEL INT. 
19 CC,J~E G:':CCCO~ ~,OT I C DATA 0,0 

OCC5F 0(000008 
4C Cee6e CCOOO123 GEN,32 wOTI 
'+1 00C61 Clccu~ac A :)ATA X'c1000000' 
1;2 00(;62 00000000 CALDl :)ATA 0 / 0 

OCC6? 00000000 
43 00C64 00000066 GEN,32 CALOll 
'+4 00065 01000000 A DATA X'01000000' 
4': 
46 00C66 68CCC1Fo OLD11 8 M11X CC 0 
4+7 00C67 68000372 S SIe CC 1 
48 Oe:;68 68(;003D8 B HIe CC 2 
49 OCOb9 680C03D8 8 TIe CC 3 
'Jc CCC6A 6kCr:03CE B TDV CC 1+ 
'51 00C6R 68:00133 B DELAY CC 5 
52 OCC6C 680004+02 e PReFILE cc 6 
53 00C6e 4+040404+0 A BLANK DATA X '404+04+04+0 , 
54 00C6F. OOCOOOOO A TYPERR DATA 0 
55 OOC6F 00000169 RTAA GE"J,32 RTA 
56 COC70 00000000 A PBeF'FD DATA 0,0 PBwER eFF' RT 

00C71 OOCOOOOO A 
57 OOC72 00COOl2B GEN/32 PBeFF 
'58 00073 01000000 A DATA X'OlOOOOOO' 
59 oce74 OOCOOOOO A MEi"!PD DATA 0,0 MEI"BRY PARITY 

00C75 00000000 A 
60 00076 00000120 GEN,32 ME"'P 
61 ooe77 01000000 A DATA X'01000000' 
62 00c78 00000008 A ceUND DATA 8,0 ceUNTER 3 ZEQe I~T. 

00079 00000000 A 
63 00e7A 0080015C GEN,32 CBUN 
64 oe078 01000000 A DATA X'01000000' 
65 oe07C eooooooo A AleD DATA 0,0 Ie INTERRUPT 

oe070 00000000 A 



MeDEL "e. 104t138-S1AOO LISTING SYSTE'" TEST l'!e''HTeR DATE 1~ DEC 1966 PAGE 0003 
3 

66 0OO7E 000003A9 GEN,32 Ale 
67 00'C7F 01000000 A DATA x'Cl000000' 
68 OCC80 OOCOOCO:l A ceNO O"TA 0,0 ceNTRe~ PANE~ INT. 

ceC81 oooooeoo A 
69 00082 00000151 GEN,32 ceN 
7C 00083 01CCOOOO A DATA X'OlOOOOOO' 
71 • 
72 00C84 00000000 PRSO D"TA 0 
73 00C85 01000000 OAT" x'01000000' 

Mf:1DEL r>.'1. 70~138-~lAOO LISTING SYSTEM TEST MeNlTl'!R DATE 14 DEC 1966 PAGE 0004 

4 
71; PAGE 
75 OCe9Q BRG 144 

00090 
76 ~C::90 OJC007FF A X7FF DATA X'7FF' 
77 OC(;91 ooccoooo A ER DATA 0 
78 00092 0000046F ERROR GEN,32 ERR6R1 
79 00093 0008033D SIDEC GEN,32 BIDECl 
~c OOC94 00000000 A SlOT DATA 0,0,0,0,0,0,0,0,0,0 

00095 00000000 A 
OCC96 00000000 A 
00C97 00000000 A 
Oco98 00000000 A 
OC899 OOCOOOOO A 
COO9A 00000000 A 
00C9B 00::::00000 A 
OOC9C 00000000 A 
0009D 00000000 A 

81 OO:::9E FFFFFFFF A DATA "1 
82 0009F 00OO035F BINHE GEN,32 BINHEl 
l33 OOOAO 00000000 srOTA DATA 0,0,0,0,0,0,0,0,0,0 

OOCAl 00000000 
000A2 00000000 A 
00CA3 00000000 A 
OOCA~ 00000000 A 
000A5 00000000 A 
OCOA6 00000000 A 
000A7 00000000 A 
COOA~ 00000000 A 
000~9 00000000 A 

84 OOOAA FFFFFFFF A DATA -1 
85 OOOAB 00000000 A SAX7 DATA 0 
36 OOCAC r:Fr:OOOOO A XFFFOU DATA X'FFFOOOOO' 
';1,7 COOAD 00000000 A TYPEC DATA 0 
88 OOCAE OOOOOOOC A RTSA DATA 0 
!!9 OCOAF O:]COOOOO A TEND DATA 0 
90 
91 COCBo 00000003 A THREE DATA 3 
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92 00C81 00800000 A PRSOl DATA X'00800000' 
93 OC:)82 00000000 A SXO DATA 0 
91+ OCCB3 00000000 A SXl DATA 0 
95 occel+ 00000000 A SX2 DATA 0 
96 OCC8S 00000001+ A SXI+ DATA 1+ 
97 00C86 OSOOOO03 A SX3 DATA 3 
98 00C87 00000000 A SX7 DATA 0 
99 00Cc8 00000000 SXi'+ DATA 0 

100 00089 00000000 SX15 DATA 0 
101 COCcA SAVE RES 16 
102 COCCA 00000000 A TIR DATA 0 .. 
103 OOCCS 00000000 I"TR DATA 0,0,0,0,0,0,0,0,0,0 

OOOCC 00000000 
CeGCD 00000000 
OCCCE 00000000 A 
oeCCF ooeooooo A 
cecce o·JOCOOOU A 
ceCC1 00000000 

1 00;:;C2 00000000 
OCCC3 00000000 A 
oeeN oooooooc A 

lJI+ 00CC5 FFFFFFFF A DATA -1 
1':'5 ce:C6 oooeoooo A "'TA DATA 0,0,0,0,0,0,0,0,0,0 

oce87 oooeoooo A 
oeCC8 00000000 A 
CCCL:9 OOOCOOOO A 
OCCCA oeoooooo A 
1..1...., ........ L: cc::,:OJCJ 
f',f'''''r-,.. """"',,",1"."""""" .,J\,t .... 1..1 I".,. Vvu\Ju ..... 'v\", 

ecCC!) ooooooeo 
eOCCF 00000000 
ceceF ecoeoooo A 

1% OC::-r~r FFFF'FFFF eNE5 DAT,~ -1 
107 OCCE.2 BAU'iD 8 
128 aO:::l2 o;)eOOOOO A pewBND DATA 0,0 

COC[3 00COOO08 A 
109 00::E4 0880012A GEN,32 PEl ... BN 

r'5DEL f\':;. 70'li.;;i;· ... lAOG LlSTI[\3 SYSTEf" TEST MANITfR DATE 14 Drc 1966 PAGE 0006 
6 110 oocr'S 01()00eo.) A DATA X'01000000' 

111 CCC;[6 0-:::080001) A lERB DATA 0 
112 eCCE7 08000001 A 831 CAT A 1,2,1+,8,16,32,61+,12a~256~512,1024!2048 

OCrlll 00000002 A 
CCGE:.9 ooceocol+ A 
OOOlA OOCCOOOi! 
000E8 0000001:) 
OOCEC 00000020 A 
OCOEe eoooool+O 
OOCEI': 00000080 
OO:EF 00000100 
OCOFO 00000200 
00eF1 ooeool+oo A 
OGC~2 OOOOOaoo A 

113 00:F3 00001000 A DATA 4096,8192,16381+,3276e,65536,X'20000' 
OCCF4 00002000 A 
OOOFS 00001+000 A 
OC:;F6 00008000 A 
OeCF7 00010000 A 
oceF8 00020000 A 

111+ OOCF9 oool+oeoo DATA x t I+000e',X'80000',X'100000',X'200000' 
OOCFA 00080000 
OOeFS oal00000 
cocrc 00200000 

115 ooorD 001+00000 DATA Xt I+00000',X'800000',X'1000000',x'2000000' 
OceFE 00800000 
OOeFF 01000000 A 
OC1CO 02000000 A 

116 001el 01+000000 A DATA X'4000000',X'8000000',X'10000000' 
00102 08000000 A 
00103 10000000 A 

117 00101+ 2:)000000 A DATA X'20000000',X'40000000',X'80000000' 
00105 1+0000000 
00106 80000000 

118 1 000E7 BNE EQU 831 
119 1 000E8 TWB EQU B31+1 
120 1 000E9 FeUR EQU 831+2 



MeDEL ".e. ]04t138-51AOO LISTING SYSTE'" TEST MeN ITeR DATE 14 DEC 1966 PAGE 000] 
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121 C01C7 00000000 A ERSUPT DATA O,O,O,O,O,O,O,C,O,O,~l 

00108 00000000 
OC109 00000000 
OC10A 00000000 
OOlCB COCOOOOO A 
OOlCC 00000000 A 
OC1CD 00000000 A 
OOlCE oocooooo 
OC1CF" OOCOOOOO 
CO 110 00000000 
00111 FFFF"F"F"F"F A 

122 
123 BAD ep ceDE 
1?1t 
125 00112 35COO119 I'.Aep STw,O NAePl 
126 00113 32CCOCAl? Lw,O NAePD LeAD ADDR. 
127 0011'1 68400114 BCR,4 s ceNTINUE IF' "1AE 
128 CC1l5 331001l A ""Tw'l "1AE 
129 OC116 33100042 "Tw,l NASPD GS Te NEXT ADDRESS 
13C OC117 32000119 LI.,C NAt3Pl 
131 00118 OECOOC42 LPSC,O NABPD 
132 CC119 00000000 A NAepl DATA 0 
133 COllA OCOOOCOO A t'AE DATA 0 
134 to.eT IMPL. I"lCTR. 
-135 
136 00113 35000122 'JI P I STW,O IIJIPIl 
137 CCllC 32COOOitC LI.,O IIJIPIO LflAD ADDR 
138 CO 11e 6800011') SCR,O $ 

139 0011 F: 331000'+C I"Tltj,l NIPID 
14e C011F 32COO12? LW,C NIPIl 
141 OC120 3310004C ""TW,l NIPID RETURN 
142 00121 OECOOOItC LPSD,o NlPlD 
143 * 144 OC122 00000000 A NIPl1 DATA 0 
145 
146 WATCH-:::lflG TIMER 
147 

I"('DEL ''1. 7C4138-51AOO LISTING SYSTEr-' TEST f'1eNrT~R DATE 14+ DEC 1966 PAGE 0008 
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148 OC123 35COO129 1>.0Tl STw,O WDTl1 
149 OC124 32000C5E LW,C WDTID LeAD ADDR. 
1'iC 0012::; 6~()00125 BCR,O $ 

151 00126 3310005E ~TW,1 WDTID 
152 00127 32000129 L\o~, 0 WDTll 
1<;3 00128 0[CJOO5F LPSD,O WOTID ~ETURN 

154 
155 00129 00000000 A v.DTI 1 DATA 0 
156 
157 COleA 6AF0012A Pflwe~ SAL,15 $ 

158 * 159 0012B 2[000000 A PeflF"F WAIT 
16C CCl2C 6AF0012C SAL,15 $ 

161 * 162 OC12C 35000132 f"E~P STW,O I'IE"'P1 
163 0012E 32000074 LW,O MEI'IPD LeAD ADDR. 
164 OC12F" 6800012F BCR,O $ 

165 
166 00130 32000132 LW,o f"EI'IP1 
167 00131 OEOOOO71+ LPSD,O MEMPD ~ETURN 

168 * 169 00132 00880000 A "'E!"Pl DATA 0 
17C 
171 
172 DELAY R6UTINE 
173 
171+ 00133 35000082 DELAY STw,O sxo SAvE XR 
175 00134 35100083 Sh,1 SXI 
176 
177 00135 32000147 LW,O TIr-ER TEST FeR DELAY 
178 00136 68300145 8CR,3 DELl 
179 00137 3200004B LW,O TIf"ST TEST F'eR TI MER STARTED 
18c 00138 693~Ot42 BCS/3 DE~2 

181 00139 6AOOO148 BAL,O DEL.3 START TIMER 
182 OC13A 33100062 DELli MTW,l CALCl 
183 
184 00139 32100062 LWd CALDl 
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185 0013C ~8100~E9 AND,l L(X'FFFEOOOO') SET UP NeT READY RETURN ADDRESS 
186 0013D C9100062 BR,1 -CALDl 
lS7 0013E 35100062 $TWI1 CALCl 
188 0013F 32000082 DEL5 LW,O SXO RESTeRE XR 
189 001~0 32100083 LWI1 SX1 
190 
191 001'11 OEOOO062 LPSD,O CAL01 
192 001 4 2 ""l,..""'I"'of"lI""lJ,A r""I.-l,", LW,O F" I ~~T TEST FeR .... ''''''' .... 0 c=" '~lleur-r""I 

~c:.v'vvv.,,.. .... c.'-c 16'1t.." r .I.''',oJ1't.W' 

193 001~3 6830013A BCR,3 DEL4+ 
19~ 00144 6ACOOH8 BAL,O DEL3 START TIMER 
195 00145 33200062 DEll i"1TW,2 CALOl 
196 00146 6AOOO13F BAL,O OEL5 
197 
198 Q0147 OOQOOOOO TIMER DAT.A 0 
199 * 
200 0014~ 331000~B DEL3 ""TWI1 TIMST SET TIMER START 
201 C0149 22100000 L.I,t 0 
202 001'+A 351000~A STW,l FI".:T 'JeT FINISHED 
203 001'+8 321C01~7 L\", 1 TI~ER 
204 0014C 2el00001 A A 1,1 1 
205 0014[: 35100052 STIt/,l CPUL3 ARM AND ENABLE TIMER 
206 0014E 22101040 A LId X'104+0' 
207 0014F 6Dl01200 .... 0,1 X'1200' 
208 OC 15'~ EA100000 BAL,l *0 
289 
21C 
211 * 
c..,,, Ce~~T~et. D'''IC-I !~rrE'1R~p; , n'.~_ 
213 OC151 3=100158 [eN STW,l cer'Ol SAvE XR 
214 00152 6CCOOOOO A RD,O 0 
21 5 OC1~3 6,100157 BCR,l CeN2 
216 001::'4 3370011+7 1"'TW,7 TII"ER TIMER · TIMER+7 
217 CC155 32100159 CElN3 L.~/1 CR~Jl 

21R OC1::,6 0[300080 LPSD,3 CBND 
219 00157 321C014+7 CBN2 LW,l TIMER TIMER • 0 
22C OC1511 63300155 BCR,3 CeN3 
221 001';)") 339C01~7 I"'T I'< I 9 TI~ER TIMER · TIMER-7 

I"'QDEL 1\:: • 7C~138·51AOO LISTII\G SYSTU' TEST M8NIT8R DATE 1~ DEC 1966 PAGE 0010 
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2"'~ .... c: %15A 6Al00155 BALll CeN3 
223 
224 OC1::,'3 00000000 A CeNl DATA 0 
225 CeUNT ZERe INTERRUF'T 
226 C01~C 35100162 CBUN STW,l CflUf'.l SAVE 
227 """"'''1:;_ \",1\..1", __ :"" 22101000 LId X'lCOC' 
228 CC1!JE 6[;101100 We,l X'llOO' :JISARI'I 
229 OC1::,F 351000~A STW,l FINT 
23C 00160 32100162 LWIl CBUN1 ~ESTeRE 
231 00161 OnOOO78 LPSC,3 CeUND 
232 
233 00162 00000000 A CBUNl DATA 0 
234 00164 BeUND 8 
235 00164 010e05AO M2EX GEN,8 , 24 X'1!,BA(M2EX1) 
236 OC165 2COOOOO4+ A GEN,8,24+ X'2C',4+ 
237 OC166 86C005A4 GEN,8,2~ X'86'IBA(RTA) 
238 OC167 5EOOOeC8 GEN,8,24+ X'5E'1200 
239 0016!l "0155R~O M2EXl DATA X'~01558~0! 
24C 00169 RTA RES 10 
241 



MBDEl ~B. 70~138-51AOO LISTING SYSTE"" TEST Me,." ITeR DATE 1~ DEC 1966 PAGE 0011 

11 
2~2 PAGE: 
2113 
2111+ MBNITBR START AFTER L9AD 
2115 
2116 00173 2EOOOOOO A ~lAA dlT 
247 001H 35000057 5Tw,O TYPE 
2118 OC175 321COOE6 LW,1 ZERe 
2119 00176 3510011 A STW,l MAE 
25C e0177 22500000 A LI ,5 a CALCUI.HE MEt-leRY SIZE 
251 OC178 20501000 A i"lBBB A 1,5 X'1000' 
252 ee179 32FAOOCJ A LW,15 0,5 
253 CClH 32 FOOI1A 1.101,15 MAE 
2511 OC179 6930017F BCS,3 M1BBA TEST FeR TRAP 
255 0011C 2151FOOO A CI,5 X'lFOOO' 
256 OC17e 69300178 SCS,3 M1BBB 
257 OC17E 6800018:; B "2 
258 OC17F 3il5000F3 i"lBBA SIN,5 B31+12 GET ceRRECT "'EMBRY SIZE 
259 OC1>!: 6650018A Aw",,5 "'lBBC 
26C 00181 6COOOOO:) A nBB RD,O 0 TEST BP 
261 OC182 6~8001A5 e(R,8 MIA 
262 OC183 32000l+E1I lW,Q PRel 
263 0018'+ 31100000 A MTW,l 0 
2611 00185 2500007F A SlS,O -1 

,265 OC1~6 25000001 A SLS,O 1 
266 OC187 350004ER ST",O PReL 
267 OC18~ 350200C': STW,O MTR,l SET MTR TABLE 
268 00189 35100054 STW,l TEMP SAVE XRl 
269 C018.A 6ABOOF8~ A MIBBC BAI.,ll X'F'84' LeAD TEST 
270 0011SP, 32100:54 LW,l TEI"P ~EsTeRE XR1 
271 0018C 32:)00'+E'I Lw,e PRel 
272 CC1i!~ 25000002 A 5lS,0 2 
273 oe18E 322001AO LW,2 MX1 SET uP TV DA 
271+ 0018F 4R2000AC AND,2 XFFFOU 
275 00190 49200000 A eR,2 0 
276 00191 352001A:) 5TW,2 MXl MERGE BITS 
277 eOl92 220000D:l lI,O DAO"'Xl) CA 
278 OC193 CC:;COC57 SIe,o *TYPE 

MfDF.:L ~9. 704138-~lAOO LI STl NG SY5TEt"I TEST Me\J1TBR DATE l~ DEC 1966 PAGE 0012 
12 

279 OC194 CDOOO057 TIB/O .TYPE ~Ec;UEST INPUT 
28C e0195 69CC0194 8(5,12 '-1 WAIT FeR TY READY 
2~1 00196 33100~E.1I MTw,l PRel 
282 CC197 822004E.8 LW/2 *PReL FETC~ NEXT PRBGRAtwI U3CATIet<.J 
2~3 OC19~ 3')2004E.8 5TI>;,2 PROL 
28~ OC1.99 331COO01 A. /",TW,l 1 XR1·XR1+1 
285 0019A 3?FC01A2 LW,15 BM1A INI T. lec. X'26' 
286 00198 35FC0026 STW,15 X'26' 
287 ee1ge 6rCOOOOJ RD,O 0 
288 0019D 6114+0019F BCR,Jt $+2 TEST BP2 
289 ce19t 2EOOOOOO A I-.AIT 
23C 0019F' 6AFOO181 SAL./15 M1BS 
291 
292 eC1AO BeUt<.JD 8 
293 OC1AO 86000000 A I"x1 GEN,8,24+ X' 86',0 
29,+ CC1Al OEOOOOO~ A GEN,S,2" X' E t, Jt 
2% 
296 OC1A2 680001A5 Bl"'lA e "11A 
297 * 
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13 
298 PAGE 
299 
30e * 
301 
3:)2 001A3 2EOOOOOO A 1":1 wAIT 
303 C01AI+ 35000057 STI~, 0 TYPE XO . TyPEWRITER ADDRESS 
-'v't 

30:: * 
30t OOlA5 22100880 I"lA LId X'BBO' 
307 C01Ab 6Dl01200 'we, 1 X'1200' 
308 001A7 6COOOOOJ A RD,O 0 
3"" ..;~ 001AP- 694+001F2 BCS/I+ M3 
310 OC1A9 0[000058 LPSD,O ! Nllt 
311 FIND RUN REQUESTIB~EAKP6INTS 
312 001AA 32000C5A ~:, LIoI,Q TYPER TEST INPUT START 
313 C01AB 69300211'> BCS,3 M2 
314 ObAC 321003D3 LW,l ERINT 
31: C01A~ 683001B2 BCR,3 5+5 
316 1 OClAE 35C003D3 STW/O ERINT 
317 OC1AF 22100003 A LId 3 ~EPflRT ERRflNEflUS INTERRUPT 
318 OOlEO 351001CC STW,l H2AD 
319 001::'1 6>\FOO1D5 SAL,iS TERII\T 
32c CCl r:: 6COOOOOO A RC,O 0 READ 6P 
381 OC11.'3 69200216 BCS,2 H2 BP3,TYPE REGl 
322 001':'4 6COOOOOO A t"12 RD,O 0 BP2,RESTART 
323 001S5 69'1001F2 BCS,'I H3 BP1,RUN eK IF SET 
32~ CC12~ 6~88Cl.A.A 8~R;S M5 
325 IDEI\T!FY TEST TEl BE RUN 
326 * 327 :01::7 327000[6 ~'I LW,7 ZERfI XR7·0 
328 OC1:38 320EOOD6 t"6 LIoI,O MTA,7 
329 ~Clpq 683001C2 BCR,3 M9 TEST FeR !ER~ ENTRY 
330 OC1BA 210FFFFF A C 1,0 .. 1 TEST F6R TERMINAT6R 
331 0012P 683001AA BCR,3 M5 
332 QC1=C 326000E6 ~10 LW,6 ZERfI XR6·0 
333 DOlar:: 321(00C8 M7 LW,l "'ITR,6 GET 1.6CATI6N BF TEST 
33'1 C010E 211FFFFF A C 1,1 .. 1 TEST FeR TERMINATeR 

t"~DEL 1\B. 7C'I138-~,lAOC L13Tlr-..G SYSTEi'" TEST MeNITeR DATE 11+ DEC 1966 PAGE 001'1 
14+ 

335 OOl::iF 693001DO 8CS,3 "17A BRANCH IF' N6 TER"1INAT6R 
336 OOlCO 22100001 A LId 1 
337 OC1C1 6AF001C4+ SAL,15 "'2AAA REPeRT ERRflR 
338 OC1(2 33100007 A M9 I"TW,l 7 
335 C01C3 6AFOO18R SAL,15 "16 
34C 
341 
342 
343 * REP6RT ERR6R ~ReNG 10 
344 C01C4 351001CC M2AAA STW,l M2AD 
345 OC1(5 EA100092 "'2AB BAL,l *ERR6R CALL ERRttR RT 
346 001(6 000001C5 GEN,32 "12AB BSY RT 
3'17 001C7 CCOC01CF GEN,32 H2AC MSSY RT 
348 OC1(8 oeOOOCOl DATA 1 
349 001C9 00000000 DATA 0 I1EX 
350 C01C,A D4+06D5'10 DATA X'DI+D6DS4+0' PReGR, NAI'IE • MeN 
351 001C3 000001CC GEN,32 M2AD 
3'52 * 
353 OOlCC 00000000 A M2AD DATA 0 
35'1 001CD 00000000 A M2ADX DATA 0,0 

OOlCE OOOOOOOJ A 
355 
356 00lCF EAF'OOOOF' A M2AC SAL,iS *15 
357 
358 001CO 82200001 A M7A \.1<1,2 *1 
359 001Cl 31200000 A (101,2 0 CBHPARE PRflGRAM TITLE 
360 001e2 6!<3001DC BCR,3 H7C 
361 001C3 33100006 A MTloI,l 6 X6aX6+1 
362 001C'I 6AF001BD BAL/15 H7 
363 * 
364 001e5 EA100092 TERlf';T BAL,i *ERR6R REP6RT ERRttNEBUS INT. 
365 001C6 00000105 GEN,32 TERINT 
366 001C7 000001CF' GEN,32 M2AC 
367 0Ole8 00000003 A DATA 3 
368 001C9 00000000 A DATA 0 
369 OOlDA D'I06D5'10 A DATA X'CI+D6DS4+0' 
370 CC1DB 000001(( GEN,32 H2AD 



M90EL t'.!l. 70Jt138-o1AOC LISTING SYSTEM TEST MeNITOR 

371 

I"~DFL f\~. 70~138-~lAOO LISTING SVSTE'" TEST I"BNIT"R 

372 PAGE 
373 
374 
375 
376 001GC 201000GE A M7C A 1,1 
377 001CD 322000~9 LW,2 
378 001eF 683001E2 9CR,3 
379 001GF 33FOOO01 A t"'TW,15 
31!0 001EO 82200001 A I.W,2 
381 00lU 6AF001E8 SAL,15 
382 001[2 92200001 A 1"8 l.W,2 
383 001E3 693001E6 9CS,3 
38~ OC1E4 33100001 A "'TW,l 
385 COlES 6AF001E2 9AL,15 
31\6 001E6 212FFFFF A 1'170 Cl,2 
387 0011::7 6'l3001C2 SCR,3 
388 001£8 357000AB ""11 STW:7 
31\9 001EC! 49200091 "R,2 
390 001EA 3520008Jt STW,2 
391 001E9 320000E6 1.101,0 
392 001EC 322000Jt9 L.W,2 
3'33 OC1ED 693001EF SCS,3 
39Jt 001EE 95000001 A STW,o 
395 OC1EF OEOOO08Jt 1"7E LPSD,O 
396 
397 OOlFO 327000A9 i"'11X LW,7 
39'l 0OlF! 6AFOO1C2 9AL,15 
399 

GB T8 PROGRAM 

H 
REST 
1'18 
1 
*1 
1"11 
*1 
1'170 
1 
1"8 
-1 
1"9 
SAX7 
PRSDl 
PRSO 
ZERB 
REST 
M7E 
*1 
PRSD 

RETURN BY 
SAX7 
1"9 

DATE 1- OEC 1966 

IF DESIRED 

XR1-XR1+14 
TEST RESTART 

XR1-XR1 .. 1 
l.BAD ADDRESS 

!'AGE 

PAGE 

0015 
15 

0016 

16 

XR1-XR1+1,GET NEXT PST ENTRy 

TEST FeR TERMINATBR 
GET NEXT PRBGRAM 
C:.t.vF X7 
i~~~E··~ReSDwBRD AOOR F~R PRBGRA,.. 
PRSDl .X'07900000' 

TEST FeR RESTART 

CLEAR PST 
ENTER PRBGRAM 

CAI.1,CC·0 
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400 PAGE 
4+01 
402 * RESTART PReCEOURE 
4+03 001F2 221008BO A ~3 LId X'8BO' 
4()4 001F3 60101100 A WO,l X'11001 DISARM 
4+()5 001F4+ 6Dl01300 A 1010,1 X'1300' DISABLE: 
",vc C01FS 321000~9 Lioil1 REST SET RESTART. ANO TEST FeR esy 
4+07 001F6 693001FF SCS,3 M3A 
408 001F7 220FFFFF A LI,a .. 1 
4+09 001FS 3500004+9 STW,o REST 
41e 001F9 3510004A STW,l F'INT RESET TIMER 
411 C01FA 35100048 STW,l TI['1ST TIMER NeT STARTED 
4;12 CC1FS 3S1C005A STW,i TYPER RESET TYPE REQUEST 
4+13 001FC ·35100091 STW,l ER RESET ERReR RT 
41'+ OClFD 35100303 STw,l ERINT CLEAR ERR. I'JTERRUPT 
415 GOlFE 6AFOO203 6AL,15 M38 GB HI RESTART 
416 OOlFF 22000000 A /",3A LI,a 0 
417 oe200 35000049 STW,O REST 
418 00201 2EOOOOOO A WAIT FeR RESET Ie 
419 00202 6AF001A5 SAL,15 M1A 
4+2C * 
421 
422 OC203 22200000 A 1"13B Lt,2 0 
4,23 00204 3204+0094 M3D LW,O SIeT,2 
4+24 00205 210FFFFF A C I, a -1 CLEAR SIe TABL.E 
425 002G6 68300206 BCR,3 ~~~, , .. ~ " 11.26 CC2Ci 351~C107 srw.! ~nwlwlr ' , ~ 

427 002:8 35140094 STW,l SIeT,2 
428 OC209 33100002 A ~TW,l 2 
429 0020A 6AF00204+ SAL., 15 M3D 
430 002eS 351003FF ~3C STW,l ERRT 
431 C02:_:C 32100215 LW; 1 8LANKX 
432 C02CD 22200036 A L I,2 PReE-PReFT SET PReFILE TABLE" Te BALNKS 
433 002JE 35140417 STW,l PReFT"l,2 
434 002CF 6420020E BDR,c $-1 
435 C02le 321003D6 LW,l AleSA+2 
436 00211 351C03D4 SHill AIeSA QESTeRE REGISTER SAVE 

Mr'lDEL ;\G. 70lti3E-51AOC LiSTii';G SYSTE.i'" 'ft.ST Me !II IT':iR DATE 14 DEC 1966 PAGE 0018 
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437 OC212 321C03D7 LW,l AleSA+3 
438 00213 351C03D5 STW,l AIeSA+l 
439 CC214 68000187 B M4 
'+'+0 i OC2iS '+J5C~C:4C 

'" 
oLANKX TEXT , 

** 
, 

441 
442 TYPEWRITER INPUT 
443 
444 0021f> 320COJ5A M2 LW,O TYPER YAS INPUT BEEN STARTED 
445 00217 693C0223 eCS,3 M2A 
446 0021R 350000AO STW,O TYPEC INIT. TYPEC6~PLETE 
4+47 00219 04100000 A CALl,l 0 CALL SIe 
4+48 CC21A 00000057 GEN,32 TYPE ~A eF TYPEWRrTER 
449 00218 00000164 GEN,32 Mlc 8USY RETURN 
40:;" _u CC21C OOCOO222 GEN,32 M2Al "4BT BSY RT 
451 0021r. 000C0184 GEN,32 M12 NeT ACCEPTED RT 
4+52 0021E 000003EC GEN,32 MeB INTERRUPT ADDRESS 
4+53 0021F 00000062 GEN,32 DA(M2EX) CBMMANO OeUBL.E weRD ADDRESS 
454+ * 455 
4+56 00220 6AF00220 "120 BAL,15 M2D TYPEWRITER HANGUP 
457 00221 6AF001B4 BAL,15 M12 
458 00222 33FOO05A M2Al MTw,15 TYPER 
459 00223 320000AD M2A LW,O TYPEC TEST FeR TYPE CBMPL.ETED 
460 oe224 6R3001B4 6CR,3 M12 BRANCH IF' NeT ceMPLETEO 
461 00225 22600000 A LI ,6 0 
462 00226 3560005A ST~,6 TYPER 
4+63 00227 nOOO06E LW,O TYPERR 
464+ 00228 61130022C BCR,3 M2B5 
465 00229 321000CA I.WI1 TIR 
466 0022A 6AF001C4 BAL.,15 M2AAA 
467 00228 6AF001AA 6AL,15 115 
468 
469 
470 ANALYZE INI'UT 
471 
*72 * 4+73 
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41741 0022C 32000169 ~2B5 LIoI,O RTA 
.75 00220 31000.00 CIoI,O SERR 
476 0022E 69300232 BCs,3 ••• 4177 0022F 220FFFFF I< LI,O .. 1 
4178 00230 3'50003FF ~2B5A STIoI,O ERRT 
4179 00231 6~0001B4 8 M12 
48C 00232 310004101 CIoI,O PERR TEST FeR PRINTING ERReRS 
4~1 00233 69300236 BCS,3 $+3 
'+92 002341 22000000 I< LI ,0 0 
4183 00235 68000230 8 M2B5A 
4glt 00236 310004156 CIoI,O PRece TEST F'eR PRI"ITING PReF'ILE 
4l!5 00237 69300231< BCs,3 •• 3 
4186 00238 3500046E STw,O PReF'ID 
'+87 00239 680001B4 B M12 TYPE PR!" lLE eN ERReR 
4188 00231< 310004157 C\o;,o ,,"PRece 
.. 89 00238 6930023F SCS,3 •• 4 
'+90 0023c 22000000 A LI,O 0 
'+91 OC23(; 350C046E S hll 0 PRfln D CLEAR pReFILE PRINT BUT 
492 0023E 680C0184 B 1"112 
493 OC23F 22700000 I< LI,7 0 
,+94 002410 720E0169 LB,O RTA,7 
'+95 002411 350000AE STw,o RTSA SAvE CROER 
4196 002412 210000D7 I< el, c X'D7' TEST FeR P 
,+97 002413 683002D9 BCR,3 M13 
1+98 00244 210000C1 CI,O X'Cl' TEST FeR A 
499 002'+5 68300251 BCR,3 M2AA 
50C; 00246 210000C4 I< CI,O X'CIt' TEST FeR 0 
501 002'+7 68300251 BCR,3 M21<1< 
502 C0248 21000009 A eI, c X'D9' TEST FeR R 
503 0021t9 68300251 eCR,3 M1I+ 
501t 002'IA 210000E2 I< CI,C X'E2' TEST FeR S 
505 0024B 68300251 8CR,3 M11t 
506 OC2'+C 210000E3 I< CI,o X'E3' TEST FeR T 
507 002410 68300251 eCR,3 M1I+ 
508 
509 002'+E 22100002 I< i"2B'+ LIIl 2 REPeRT ERReR 2, N6 ID 
510 002'1F 6AF001C,+ BAL,15 M2AAA 

""~DEL ~, "I. 70'1138·S1AOO LlSTII\G SYSTE~' TEST MeNIT~R DATE 1~ DEC 1966 PAGE 0020 
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511 1 00250 6AF001AI< BAL,15 M5 
512 
513 SET UP TABLE 
51'+ 
515 002:'1 33100007 I< "'1'+ "'Tw,l 7 X7.X7·1 
516 002:;2 721E0169 LBI1 RTA,7 
:'17 00253 317000AF Cw,7 TEr-.;D TEST FeR END 
518 00254 6830025C BCR,3 M20A 
519 00255 21100040 I< C 1,1 X',+O' TEST FeR SPACE 
52C 00256 68300251 eCR,3 1"11'+ 
521 00257 211000,+E CIIl X',+E' TEST FeR ... 
522 OC2:,8 6830025C SCR,3 M20A 
523 00259 751C0169 STB,l RTA,6 STBRE BYTE IN TABLE 
52,+ 00251< 33100006 A M14B MTW,l 6 
5 25 00258 6AF00251 BAL,15 1'11'1 
:'26 1 00251 ""2 A A EQU H1'1 
527 -528 CC25C 2230004+0 A M20A U: 3 )('40' X3 • SPACE 
529 OC25C 32200006 I< "'14C LW,2 6 
530 0025E 2520001E A SLs,2 30 
531 0025F 21200000 A CI,2 0 TEST FeR X6. XOO 
532 00260 6830026'+ BCR,3 MlltAA 
533 00261 753C0169 5T8,3 RTA,6 
53,+ 00262 20600001 A Al,6 1 X6.X6·1 
535 00263 6AF0025D 8AL,15 M14C 
536 * 
537 00264 32200006 M14AA Lw,2 6 
538 00265 2520007E SLS,2 -2 3ET TABLE ADDRESS 
539 00266 20200168 AI,2 RTA-1 
5 41 0 OC267 82200002 LW,2 *2 X2 • PReGRAM NAME 
5'+1 00268 22'+00000 LI,4 0 
5'+2 00269 325800C8 MlltAA2 LW/5 MTR,4 TEST WHETHER PReGRA,., IS IN ceRE 
543 0026A 215FFFFF A CI/5 -1 
54141 00269' 693OQ26E SCS,3 M1'+AA1 
5'+5 0026C 22100001 A LId 1 
5'+6 0026D 6800024F S '128'++1 REP6RT ERReR 1 IF NeT PRESENT 
5417 0026E B2500005 I< ""1'+AA1 LW,5 -5 
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548 0026F 31500002 CW,5 2 cel"PARE NAMES 
549 00270 68300273 BCR,3 M14A 
55e C0271 20400001 A A 1,4 1 
551 00272 68000269 B M14AA2 
552 
553 C0273 317000AF' M14A Cw,7 TEND 
554 e0274 693C0251 BCS,3 1'114 GET NEXT NAME 
555 00275 25600C7E SL,.S,6 .. 2 
556 00276 222FFFFF Ll,2 -1 STeRE 0 IN l.AST l.BCAT[eN, 
557 00277 352C0169 STW,2 RTA,6 
558 00278 320000A( Lw,O RTSA 
559 00279 210000D9 A C[,O X'D9' TEST FeR R 
56e 0027A 6930028C BCs,3 M20B 
561 OG278 22700000 A l..], ? 0 X7iiQ 
562 0027C 321E0169 t-"20E l.wl1 RTA,7 
563 e027~ 211FFFFF A CI,l -1 TEST FeR TERMINATBR IN RTA 
564+ 0027E 6930028b 8CS,3 M2cC 
565 OC27F 321EOOD6 r-'20D Lwl1 MTA,7 
566 aC2 Re 211F'FFFF A C 1,1 -1 TEST FeR TERMINATeR IN MTA 
567 00281 68300184 3CR,3 1'112 
568 00282 22100000 A LI ,1 0 
565 CC283 351EOCD6 STW,l MTA,7 STBRE ZERe IN MTA 
57c 00284 33100007 A !"Tw,l 7 
571 C0285 6AF0027F BAL,15 M20D 
572 
573 e0286 322EOO06 "'20e Lw,c MTA,7 TEST FeR TERMINAT8R IN MTA 
574 00287 ~~~~~~~~ A el,c ~L "'.,,, v ..... '-t,..·o '-Jr}W..,)UJ,.U"T (.n ... "', ~ 1·1J,c:. 

576 00289 351EOC06 STW,l MfA,7 STBRE RTA IN MTA 
577 0028A 33100007 A I-1Tw, 1 7 
578 0028e 6AF0027C 8AL,15 M20E 
579 
~O,. 
..iv,-

581 Oe28C 210000e1 A t-'20B ClIO X' C1 ' TEST FeR A 
582 C028D 6930029D BCS,3 M16 
583 CC28E 22600000 A LI ,6 0 
584 OC2~F 227COOOO A Lll7 0 

t-'ADEL ~,~ . 70'+138-'51AOO LIST I ~,S SYSTEt-' TEST Me~; I T"R DATE 11+ DEC 1966 PAGE 0022 
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585 OC29~ 321EOOD6 "'158 Lwl1 MTA,7 TEST FeR f"TA • 0 
~86 0(;291 6ii30C2% eCR,3 M15A 
5"7 OC292 211FFFF"F A rId -1 TEST ·eR TERM. !N t-"TA 
588 00293 68300184 eCR,3 1'112 
SIl9 0029,+ 33100007 A .... TW,1 7 
59C 0029'5 6AF'00290 SALliS M158 
591 
592 I)CZ% 322C0169 M15A Lw,2 RTA,6 TEST FeR RTA TER""INATeR 
593 CC297 212FFF'FF A C 1,2 "1 
59,+ 00298 68300184 BCR,3 1'112 
595 OC299 352EOOD6 STw,2 MTA,7 STBRE RTA IN MTA 
596 C029A 33100006 MTw,l 6 X6.X6+1 
597 0029B 33100007 ~Tw,l 7 X;'X7+1 
598 0029C 6AF00291J SAL,iS M15e 
599 
60C 
601 OC29D 210000C4 A 1'116 C 1,0 X' C4' TEST FeR 0 
6C2 OC29E 693002AF Bes,3 M33 
6C3 OC29F' 22600000 LI,6 0 
60,+ OC2AC 227COOOO M16B LI,7 0 
6C5 002A1 321C0169 M16C LW,l RTA,6 TEST FeR RTA TERM. 
606 002A2 211F'FF'FF' A C 1,1 .. 1 
607 002A3 683001B4 9CR/3 1'112 
608 OC2M 311EOOD6 Cwd MTA,7 eBMPARE NAMES 
609 002A5 693002AA eCS,3 M16A 
610 002A6 222000CO A LI,2 0 
611 OC2A7 352EOOD6 STw,2 MTA,7 SET MTA -0 
612 00cA8 33100006 MTW,l 6 X6.X6+1 
613 002A9 6AF'002AO 8AL/15 M168 
614 * 615 002AA 321EOoD6 r-<16A LWIi MTA,7 TEST FeR TERMINATBR IN MTA 
616 002A8 211FFFF'F' A CII1 -1 
617 002AC 68300184 BCR,3 1'112 
618 002AD 33100007 ""Tw,l 7 
619 002AE 6AF002A1 9AL,15 M16C 
620 * 621 002AF 210000E2 1'133 CI,o X'E2' TEST FeR S 
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622 002BD 693002C8 BCS,3 M~~ 

623 002B1 2260000:) A LI,6 a 
62~ 002B2 322C0169 "'33~ LW,2 RTA,6 TEST NAME 
625 e0283 212F"FFF"F" A CI,2 -1 TEST FeR TERMINATeR 
626 (;0294 683001B~ BCR,3 M12 
627 002B5 22700000 A LI,7 0 
628 D02B6 323E0107 !"333 LW,3 ERSUPT,7 
629 002B7 213FFF"FF" A eI,3 -1 TEST FeR TERMINATeR 
630 002B8 683002BF BCR,3 "'1331 
631 OC2B9 312E0107 eW,2 ERSUPT,7 CB"'PARE NAMES 
632 002SA 68300?BD SCR,3 M332 
633 D021:3S 2e7COO01 A AI,7 1 GET NEXT ENTRY 
631+ 002BC 680002B6 B "1333 
635 0028D 20600001 A M332 AI,6 1 GET NEXT NAI-1E 
636 002BE 680C0282 B "'33~ 
637 002SF 2270080:; A "331 L 1,7 0 
638 002CC 323E0107 "'335 LW,3 ER5U PT,7 
639 002Cl 693002C4 BCS,3 "3 
61+C 002C2 352E0107 STW,2 ER5UPT,7 
64 1 002C3 6RC0028D S M332 
64 2 002CI+ 213FFFFF A C 1,3 -1 
61+3 002C5 683002BD BCR,3 M332 :3ET NEXT NAME 
644 CC2C6 20700001 " ,Q,7 1 
645 OC2C7 68C002CJ B M335 
646 
b~7 002C~ 2?600000 A ~44 LI,6 0 
64 8 C02C9 322C0169 "'~42 LW,2 RTA,6 GET NAME 
649 002CA 212FFFFF A C 1,2 -1 
65C CC2C13 683:)0184 seR,3 M12 TEST FeR LAST NAME 
651 OC2CC 2?700000 A Lt,7 0 
652 C02Cr 3":3E0107 "'4~1 LW,3 ERSUPT,7 
653 002CF 213FFFFF A C 1,3 -1 TEST FBR LAST ENTRY 
654 OO?CF 683002r;7 BCR,3 Mlf1f3 
655 OOiDO 312E0107 eW,2 ERSUPT,7 
656 002:.;1 693002CS SCS,3 $+If 
657 OC2C2 222COOOO A LI ,2 0 ST"RE ZERe IN TA8LE 
658 002['3 3:')2E0107 STW,2 ERSUPT,7 

",'JOEL !\'l, 701+l3R-51A08 LISTING SYSTEM TEST M811<IH1R DATE 11+ OF C 1966 PI\GE 002~ 
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659 :C2C4 680002D7 8 Mlf1+3 
660 OC2C5 2C700801 A 1\ 1,7 1 L.eeK AT NEXT NA"'E 
661 CC2~6 6130802C8 a Mlf1f1 
662 CCce7 206COO01 A ""If If 3 A 1,6 1 38 Tf-'ReUGf-' TI\BLE 
663 CC2DS 6'30002C9 8 Mlf42 
661+ 
66~ 
666 
667 IDENTIF"Y PI\RAMF:TERS 
668 
669 OC2:';9 22700000 A "'13 LI,7 0 X7.0 
67C OC2eA 22600008 A M13l LI,6 0 X6.0 
611 002[;3 33100007 ~ "'18 ""rW,1 7 
672 OC2DC 721E0169 LBd RTA,7 
673 002DC 317000AF CW,7 TEND TEST FeR END INPUT 
674 002:1E 683001BIf SCR,3 "112 
675 002eF 211000~O A C 1,1 X'IfO' TEST FeR SPACE 
676 802EJ) 68300208 BCR,3 "'18 
677 e02E1 2110006B A CIIl X'6B' TEST FeR CeM"'I1\ 
678 002E2 693002E9 BCS,3 M18A 
679 002E3 2220001f0 A LI,2 X'IfO' 
680 002(1+ 21600001f A f"'18C CI,6 If TEST FeR END BF NAME 
6111 G02ES 683002ED SCR,3 M21 
682 C02c.6 752C0053 ST6,2 PRID,6 
683 002(7 33100006 A MTW,1 6 X6.X6+1 
681f 002E8 6AF002EIf SAL,15 M18C 
685 OC2E9 751C0053 M18A ST8,l PRID,6 SET uP PRID 
686 002EA 33100006 A t"TW,l 6 
687 002E8 21600001f A C 1,6 If 
688 002EC 633002D8 BCS,3 M18 
689 
690 TEST FeR PRBGRAM AVAILABILITY 
691 
692 002ED 22'+00000 A 1"21 Lt,lf 0 
693 OC2EE 322800C8 "'218 LW,2 "1TR,~ 

691f 002EF 212F"FFFF A C 1,2 -1 
695 002FO 683002F6 8eR,3 M211 TEST FeR TERMINATBR 
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696 002F1 32140000 A LWd 0,2 F'ETC~ PRtJGRAM 10 
697 002F2 31100053 cw,1 PRID TEST FeR PR6GRAM 10 
698 002F3 683002F'9 BCR,3 M21A 
699 002F4 33100004 MTW,l 1+ XRI+·XR ..... 1 
780 002F5 680002EE B M21B 
7:)1 
702 REPeRT ERReR PRBGRAM NeT AVAIL.ABLE 
IV';> 

70"+ 002F6 22100001 A 1"211 L 1,1 1 
705 002F7 6AF001C4 BAL,15 M2AAA BRANC,", Te ERReR REP'eRTING R6UTINE 
706 002F8 6AFC0184 BAL.,15 1'112 
707 * 
708 00?F9 20200002 A r-'21A AI,2 2 XR2· XR2 • 2 
7(')9 CC2FA 22600000 LI;6 0 X6-0 
710 OC2F" 331COO07 A 1'122 r-'TW,1 7 
711 OC2FC 317000AF CW,7 TEr--:D TEST FeR .,eR TEND 
712 OC2FD 683C0313 SCR,3 M22C 
713 002FE 721E0169 LAd RTA,7 
714 CC2FF 2110004E A C 1,1 X'4E' TEST FeR • 
715 OC3CC 6830030A BCR,3 1'1181 
716 OC301 21100040 A CII! X'40' TEST F6R SPACE 
717 CC302 683C02FS BCR,3 "122 
718 00303 211C0068 " CId X'6B' TEST F6R CeMMA 
719 003e4 68300319 eCR,3 M22A 
?2C 00305 216con2C A CI,6 44 
721 00306 631C0310 SCS/1 "122B 
722 

BRANCH IF NeT EXC. LIMIT 
..,~., 

REPGRi ERReR 
1?4f 

P Ai'(':' METER iil5L~ !:l(C!:.tUtU 

725 oe307 2210000'+ A "'22D LId 4 ERReR 4 
726 003:::,1< 6AFG01C'I 2AL,15 M2AAA 
727 00309 6A.F::01Si.f 8AL,15 1'112 
728 
729 CC3CA 216C002C A "'!181 C I 16 44 
73C 00308 683002DA BCR,3 M131 
731 CC30C 22100000 LI,l 0 
732 00:3;;" F51CC,J::2 STB,l *2~6 

1"5DEL r..~, 704138·~lACC LISTING SVSTU' TE.ST Wl\jIT"R DATE 14 DFC 1966 PAGE 0026 
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733 CC30E .DI00006 A ~TW,1 6 
734 C03CF 6800030A. B 1'1181 
735 
716 OC310 FSICOC02 1"226 SH~, 1 *2,6 ST6RE BYTE 1\1 APPRBPRIATE SPACE 
737 2C311 311:0006 ~T~,l '" 738 00312 6AF002FB :lAL/15 1'122 
739 
740 C0311 216C002C A ""22C CI,6 44 
741 OC314 6R30018,,+ eCR,3 M12 RETURN 
742 OC315 22100000 LId 0 
743 00316 F':llCOO02 ST9,1 *2/6 CLEAR TABLE 
744 OC317 33100006 "1Tw,1 6 
745 00318 6AF00313 BAL,1S M22C 
746 
747 
7"+8 CC319 21600003 .~ I"22A CI,6 3 TEST FeR UA 
749 0031A 69300336 Scs,3 M22Dl 
75C ::03113 321"+0000 LW,l 0 / 2 LBAD UAR 
751 0031C 23100078 SLS/1 -8 
752 00310 22000000 LII C 0 
753 OQ31E 324000C1 A LW/4 1 
754 0031F 484004EA AND,4 I.(X'F'OFOF'1 
755 00320 2540{)17C A SLD,4 -4 
756 OC321 2540007C A SL5/4 .. 4 
757 00322 2540017C A SLD,4 -4 ELIMINATE BITS 
758 00323 2540007C A SLS,4 -4 
7S9 00324 25400108 A Sl.D,4 8 
760 00325 2500010C A SLD/O 12 
761 00326 4BOOOOE7 AND,o 6NE TEST F6R CHARACTERS 
762 00327 69300329 BCS,3 M22F 
763 00328 20400900 A AI,4 X'900' 
764 00329 22000000 A M22F l. I 10 0 
765 CC32A 25000108 A SLD,O 8 
766 OC328 480000E7 AND/O BNE 
767 0032C 6930032E 9Cs,3 M22G 
768 00320 20400090 At/4 X'90' 
769 0032E 22000000 M22G LI,O 0 
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770 0032F 25000108 A 5LD,0 8 
771 00330 "SCOOOE7 "ND,O eNE 
772 00331 69300331 BCS,3 H22H 
773 00332 201+00009 A 1,4 X'9' 
77 .. 00333 354"0000 "122H STW, .. 0,2 RESTeRE UA 
775 C0334 33100006 A ""Tw,l 6 X6. 4 
776 00335 6AF002FB BALd5 "122 
777 
778 00336 32100006 A "'2201 Uw,l 6 
779 00337 "Bl00080 AND,l THREE TEST FltR END er weRD 
7~C 0033R 6830Q2F8 BCR,3 "122 
781 C0339 22100000 L 1,1 0 
782 0033A F51COO02 STB,l ·2,6 STeRE ZEReES 
783 CC33~ 331C0006 A nIH,l 6 X6.X'+1 
78" ~c33C 6AF00336 SAL,15 M22D1 
n'5 
7% 

M~DEL ".q. 7C413S-~lAOC LISTING SYSTE1" TEST M~'ljIT9R D"TE 14 DEC 1966 PAGE 0028 

28 
7'i37 PAGE 
788 
789 BINARY Te DECIMAL ceNVERsteN ReUTI"JE 
730 
791 00338 352003~~ BIDECl 5Tw,2 BID SAVE XR'S 
7'?2 0033E 35700359 STw,7 BID·l 
793 
794 OC33F 2270000A A Ll,7 10 
795 00340 21300000 A CI,3 0 TEST FeR PLUS eR MINUS 
796 00341 681003 .. 6 BCR,l BIDl BR"NCH IF peSITIvE 
797 00342 22200060 L 1,2 X'60' 
798 OC31t) F5220004 5TB,2 .4,1 
799 C03'+4 3A300003 A LCw,3 3 ~AKE NUMBER peSITIVE 
8:;0 003"5 6A200348 BID2 BAL,2 BID3 
8J1 003"6 222000l+E " BIDl L 1,2 X'''E' L.e"D PLUS (. ) 

802 00347 F5220004 A 5TB,2 .1+,1 
8:)3 CCJ48 2clCOOCA BID3 .'_1 ." Xl~ Xl.-10 ,.." I. .V 

8u4 
805 00349 222COOOO A BID" L. I, 2 0 
806 003"A 3620035A Dw,2 TE'" F'ETC~ REMAINDER 
807 00349 72240358 L8,2 HEXT,2 
8r8 CC3'+C F5220004 A ST8,2 *4,1 
8:)9 CC34+D 33FOOOOl A I"'Hi,15 1 Xl.Xl·l 
81C 0034E 6"70034+9 aOR,7 BID" Leep 9 TIMES 
811 
812 C034F 20100008 A A 1,1 11 
813 00350 2270001+0 A LX,7 X'4+0' 
8 lit 00351 F572000" " STB,7 *4+,1 STeRE TWe SPACES 
815 00352 33100001 A "'Twll 1 
816 00353 F5720001+ A STB,7 *4+,1 
817 00354 33100001 A MTW,l 1 
818 OC355 32200358 Lilu2 BID RETURN 
819 003S6 32 700359 LW,7 BID+l 
82e 1 00357 EAFeOOOF A BAL,15 *15 
821 
822 0035/\ 00000000 A BID D"TA 0,0 

003~9 00000000 A 
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823 0035A OOOOOOOA A TEN DATA 10 
821t 0035B FOF1F2F3 A HEXT DATA XIFOF1F2F3 1,XIFltFSF6F71 

OC35C FItFSF6F7 A 
825 00350 F8F9C1C2 A DATA XIF8F9C1C2',X'C3CItC5C6' 

0035E C3CltCSC6 A 

I"'lDrL ~q. 701+ 13R-51 AO~ LISTIf'<G SVSTEi" TEST M'9NITeR DATE 11+ DEC 1966 PAGE 0030 

30 
826 PAGE 
8~7 
~2R BI~ARY TB HEXADECI"1AL CBNVERSIB'II 
829 * 33C CG3SF" 3')200370 BINHE1 5T",2 BII\,H SAVE XR 
d31 00360 357:;0171 STW,7 9INH+l 
832 00361 22700008 A LI,7 8 X7. 8 
833 00362 22200000 SINHl L 1,2 0 X2. 0 
834 OC363 25200104 SLD,2 4 
R35 00364 72240356 lB,2 HEXT,2 STBRE BYTE IN BUTPUT 
836 00365 F5220001t A ST9,2 *It,l 
1:137 00366 33100001 A i"'TW,l 1 
838 OC367 6 .. 700362 60R,7 BINHi lBBP 8 TIMES 
839 0036R 2270001t0 A U,7 X'I+O' 
840 00369 F5720004 A ST9,7 *It,l 
!S41 C036A 33100001 A "'TW/l 1 STBRE TWe SPACES 
842 00369 F5720004 A ST9,7 *1t,1 
1\43 0(;36C 33100001 A "'Tw,l 1 
844 0036D 32200370 LW,c BINH 
845 0036E 32700371 LI-.,7 9I\'~+1 
846 0036F EAFOOOOF A SAL,lS *15 
847 * 848 00370 00000000 BINH DATA 0,0 

00371 00000000 
849 
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85C 
851 
852 sle ReUTlNE 
853 
854 OC372 350003A5 SIB STw,C SX02 SAVE XR'S' 
855 00373 351003A6 STW,l SX12 
856 OC37. 352003A7 STw,2 SX22 
857 0037') 357003A8 STI<I,7 SX72 
858 
859 :C376 327:CQ62 Lw,7 CALD1 F"ETC~ CA~L. SEQ. ADDR. 
86C CC377 33100;)C7 A "'TW,l 7 
861 00378 B21000C7 A LWIl -7 
862 CC379 222COOC0 A LI,2 0 
863 OC37A 32C40094 SIBS Lw,C SI6T,2 

ENTRY 86'1 OC378 6830038A BCR,3 5161 TEST F'6R ZER9 
865 0037C 21.:iF"F"F"F"F" A Cl,O -1 
R66 COj7~ 6i130038C eOR,3 SIB2 
867 0037E '18000090 AND,O X7F"F C6MPARE UA 
868 OC37F El000001 A CW,O -1 
869 OC380 6930038A BCS,3 SI61 9RANCH IF' N6 C6MFlARE 
870 
871 RETURN TB BUSY ADDRESS 
87<: 
873 OC381 22100002 A SIB4 L 1.1 2 GEN. RET. ADDR. F6R BUSY 
874 00382 'I37000AC SIB8 AND,7 XFFFOU 
875 C03i'3 (9720062 BR,7 -CALD1,1 
1'.76 003!l4 35700062 STW,7 CALOI 
877 CC385 320003A5 LW,C SX02 
878 CC3i:l6 32'1003A6 LINd SX12 
R79 CC387 322003A7 LW,2 SX22 
8i1e OC38R 327C03A8 LW,7 SX72 
8il1 00389 OEOOOCJ6? LPSD,O CALOl 
882 
883 IJC38A 33100002 II SIBl ~Tw,1 2 XR2 " XR2+1 
8'l4 00388 6AOO037A BAL,O SIBS 
88b 
886 0038C 22200000 A SIB2 L 1,2 0 

"~DEL ""l. 7C'I13g-S1Aoe L!STlIliG SYSTE~' TEST r-6"J IT~R DATE 14 DEC 1966 PAGE 0032 
32 

887 OC38C 32C'I0094 S166 Lw,O SIBT,2 TEST FeR ZERB ENTRY 
888 CC38E 68300393 eCR,3 5163 
!l89 003iolF 210FFFF"F A Cl,O -1 
89C 00390 68300381 BCR,3 S16. BUSY IF TERMINATBR 
891 00391 33100002 A I"ITW,l 2 
892 00392 6AC00388 BAL,O SI66 
393 
894 OC393 f:l2100001 A SIB3 LWI1 -1 L6AO UA 
895 OC394 431COOFB BR,l B31+20 
8% OC39,) 3')140094 STw,l SI6T,2 STeRE UA 
897 00396 357400AO STw,7 SI6TA,2 ST6RE CALLING SEQ, ADDRESS 
898 OC397 22100005 A Llil 5 ~6AO ceMMAND DBUBLE WBRD ADOR. 
899 CC39~ f:J2C20C07 LW,C -7,1 
90C OC39'3 22100COO LId a 
901 OC39A 3274+0094 LIN,7 SI6T,2 
9:)2 CC398 CCEOOO07 A SIB,14 -7 START Ie 
903 OC39C 74C2000E A STCF 11+,1 SAVE C6NDITIBN ceDE 
90~ OC39C 68C003,.,2 8C,;,12 SI67 
905 OC39E 35140094 Shi,l SIeT,2 SET TABLE T6 ZERe 
906 OC39F 327C0062 Lw,7 CALD1 
907 003AO 22100004 A LIIl 4 
908 003A1 6AOO0382 BAL,O 5168 
909 003A2 32700062 SIB7 LW,7 CALDl 
91C 003A3 22100003 II L 1,1 3 
911 OC3A4 6AC00382 BAL,O SI6a 
912 
913 003A5 OOOOOCOO A SX02 DATA a 
914 OC3A6 00000000 A SX12 DATA a 
915 003A7 00000000 II SX22 DATA a 
916 003A8 00000000 II Sx72 DATA 0 
917 



to'BDEL "e. 7C~138-51AOO LISTI~G SYSTE'1 TEST MeN ITeR DATE 14 DEC 1966 PAGE 0033 

33 
918 PAGE 
919 * 
92C Ale ReUTINE 
921 
922 003A9 02200000 A Ale LCI 0 
923 OC3AA OBOO03D~ PSM,O AIBSA SAVE XRS 
924 CC3AB 221COOO:J L 1,1 0 
925 OC3AC 351003D2 STW,l AH!2 INIT. FIRST ENTRY 
926 003AO 22000000 Ale7 LI ,13 0 
927 OC3AE 22100000 LI ,1 0 
928 003AF 6EEOOOOO A Iel1~ 0 ACKN. INTERRUPT 
929 OC3BC 7'+C2000D STCF" 13,1 
930 CC3~1 698:03C9 SCS,! A !ell \lB ACKN. 
931 OC3B2 33100302 MTW,l AIB2 SET NeT FIRST TIME 
932 0(;3l:3 3220000E A Lw,2 H 
933 OC3a4 4a200090 AND,2 X7FF FIND Ir-iTERRUPT ReUTINE 
934 00385 32320094 AI83 LW,3 SIBT,l 
935 C03~6 683C03BC BCR,3 AIB4 
936 OC387 213FFFFF A CI,3 -1 
937 OC3ll8 683C03(8 BCR,3 AIe8 Ne DEVICE ADDRESS 
938 0031::9 48300090 AND,3 X7FF 
939 OC3bA 31300002 A Cw,3 2 
94C OC3E:S 683003BE BCR,3 Ale5 
~41 OC3~( 331COOOl A Ale4 MTw,l 1 
942 003BD 6AF003B5 BAL,15 AIB3 
943 * 
944 QQ3~F 351003D1 A!~5 sr~·~. 1 ~,!~6 SAvE v. ". 
945 003£3F 321200A8 LW,l SIeTA,l 
9 lt e CC3(0 33400C01 A t"TW,4 1 
947 OC3Cl d21COO01 A LWI1 *1 Ge Te INT. ReUTINE 
9415 C03C2 EAFCCOOl A BAL,15 *1 
949 OC-3D 21DFFFFF A eI:13 -1 
95e 003(4 693003AC SCS,3 AI67 TEST FeR SETTING UA Te ZERB 
951 003(5 321003D1 LW,l Ale6 
952 003(6 22200000 A LI,2 0 
953 003(7 35220094 STW,2 SIBTI1 
954 003C? 6i\F003An BAL,15 AI67 9RANCH FeR ANBTHER Ale 

to'f'DE"L I\A. 704138-51AO(; LISTING SYSTEM TEST t"f\rdTeR DATE 14 DEC 1966 PAGE 0034 
34 

95~ * 
95t OC3(9 321003D2 AIB11 Lwl1 AIB2 TEST FeR FIRST ENTRY 
957 OC3CA 6'13003(E BCS!3 A!el 
95e OG3CB 331003D3 Ale8 I"TW,l ERII';T 
959 CC3CC 358001CO STW,13 M2ADX SAVE Ale STATUS 
960 OC3CD 35E~01CE STI<o,14 M2ADX+1 
9Al 003(( 02200000 A AIel LCI 0 
962 OC3CF OAOO03D4 PLM,O AIeSA RESTeRE XRS 
963 OC3~C 0F-30007e LPSD,3 Alec 
96,+ * 
965 00301 00000000 A Ale6 DATA 0 
966 003C2 00000000 A Alf!2 DATA 0 
967 003C3 00000000 A ERINT DATA 0 
968 
969 003C4 BeUt\D 8 
97C 003C4 00000089 AleSA GEN,32 SAVE .. 1 
971 oe3C5 80108CO(; A GEN,l,15,l,15 1,16,1,0 PUSH AND PULL FeR XR 
972 003CI, oaOOOOB9 GEN,32 SAVE·l 
973 003[:7 80108000 A GEN,l,15,l,15 1,16,1,0 
974 



~~DEL ~B. 70'138-51AOO LISTI~G SYSTEM TEST MeNITBR 

975 
976 
977 
978 
979 
980 
981 
982 
9113 
98,+ 
9R5 
986 
987 
988 
'JQCJ 
99C 
991 
992 
993 
9911 
:'95 
9% 
997 
9,98 
999 

lCc)C 
lCOl 
leG2 
lCIJ3 
lC:;1I 
lCC5 
1006 

I"'PCEL r-.'l. 

1e07 
le08 
le09 
101e 
1011 
1012 
lC13 
lCl' 
1015 
lC16 
1C17 
lc18 
lC19 
102c 
1021 
1c22 
1023 
1024 
1 C25. 
1026 
lC27 
1028 
lC29 
1C3c 
1031 
1032 
1033 

OC3C8 
CC3D9 
CC3DA 

003C8 
OC3CC 
OC3C8 

CC3DE 
CC3Dr 
Oc3E.C 
Oc3l1 
OC3(2 
OC 3[1 
OC3EII 
00315 
CC3E6 
003(7 

OUE8 

OC3L9 
OC3E:.A 
003[8 

701113il-,)l AOO 

003([ 
COE8 
OC3EF: 
OC3EF 
OC3FO 
003F1 
OC3F"2 
CC3F3 
003FII 
003F5 
003F"6 
OC3F7 
003F8 
OC3F9 
003FA 
OC3F8 

CC3rc 
OC3F"D 
OC3FE 
003FF 
001100 
OOIlCl 

351003E8 
22100002 A 
6AF"003EO 

351003[8 
22100001 A 
6Ar003EO 

351003E8 
22100COG A 
33100062 
82E00062 
B2EOOOOE A 
670203E9 
7II00000E A 
321003E8 
33100062 
OE000062 

CCJOOCOO A 

CEEOOOOE 
CDECOCOE 
CFECOOOF: A 

TDV 

HIBl 

SX13 

HTT 

L1STI~3 SYSTEM TEST 

221FFFFF A !"I2B 
22200000 A 
'+~EC0105 
683003 F4 
35EOO06E 
22CFFFFF A 101283 
3:'CCOOAD 
EAFCODCF 
3520006E t-'2B1 
35EOOOCA 
CI::900057 
223000C8 A 
JtG900C9Q 
38300009 A 
693003FC 
35300169 

353000AF i"'2B2 
33FOOOAF 
6AOO03Fl 
00000000 A ERRT 
E2C5D9D9 A SERR 
D7C5D9D9 A PERR 

PAGE 

5T wl1 
LI,l 
BAL.,lS 

STw,l 
L.ld 
BAL.,15 

STW,l 
Lill 
"'TW,l 
LW,l' 
LW,l' 
EXU 
STCF 
Li<.d 
MTW,l 
LPSD,O 

DATA 

Tev,14 
T1B,1I+ 
HI~,14 

Mf''<ITAR 

PAGE 

L 1,1 
LI,2 
AND,l' 
BCR,3 
STw,14 
LI ,13 
STW,13 
SAL,15 
5TI'I,2 
STw,1I+ 
TI~,9 
LI ,3 
~NDI9 
51.,3 
8CS,3 
STW,3 

5TW,3 
i"'TW,15 
BAL,O 
DATA 
TEXT 
TEXT 

DATE 14 DEC 1966 PAGE 

HALT INPUTI BUT PUT ,TIB,TDV 

5X13 SAVE Xl 
2 
Hlel 

SX13 SAVE Xl 
1 
Hlel 

SX~3 SAVE Xl 
o • 
CALCl 
.CALDl FETCH UA 
.14 R1' • UA 
HTT ,1 
11+ 
SX13 QESTeRE Xl 
CAL.Dl 
CALDl 

o 

DATE 11+ DEC 1966 PAGE 

TYPEWR I TE R INTERRUPT 

-1 
0 831+30 • X"DOOOOOO' 
B31+30. 
101 281 TEST FeR UNUSUAL END 
TYPERR 
-1 SET UP ERReR CBNDITIAN 
TYPEC 
*15 
TYPERR 
TIR TlR . TYPE I"JT. RESPBNSE 
.TYPE 
200 
XiFF r "1.,.",, L.AST Of I ~ READ 
9 
M2B2 
RTA TEST FeR t-B BYTES READ 

TE~D 
TE~,D 

M283 
0 
'SERR' 
'PERRI 

0035 

35 

0036 

36 



f"iJDEL 11.3. 70_138-51AOO ~ISTING SVSTEI'1 TEST MeN ITeR DATE 14 DEC 1966 PAGE 0037 

37 
lC3_ !'AGE 
1035 TYPE BUT PRBF'ILE 
1036 * 
1037 001+02 35100 __ F' PReF'ILE STW,l PRS1 SAVE XR1,XR2 
1038 00403 35200_50 STW,2 PRS2 
1039 001+04 22100033 A L 1,1 PReE·PRBn·3 
lC4C ..... "1. r..~ 322204+17 L.w,2 PR8FT-l,1 SHIFT PReF'ILE TABLE V\".r"-U.,) 

101+1 001+06 35220_1A 5TW,2 PRBFT+2,l 
101+2 001+07 61+1001+05 BDR,l ."2 
101+3 004011 33100062 MTW,l CALDl 
101+4 001+09 62200062 L.W,2 *CALD1 GET PRe GRAM NAME 
1045 0040A 32240000 A L.W,2 0,2 
1046 ~04Cg 35200418 Slit/,e PReF"T 
10 47 0040C .33100062 MTW,l CAI,.Dl 
1048 004CD 62200062 L.I<I,2 *CALD1 
1C 49 :)C 4~)':: 4"2:;0451 ANDI2 MAS 
1050 OOI+OF '+92J0452 eR,2 MAS1 
1051 00'+10 35200419 STIt//2 PReFT+1 STBRE PReGRAM ID 
10S2 00'+11 33100062 MTW,l CALD1 
10:'3 00,+12 321J04,+F LW,l PR51 
1054 00'+13 32200450 L.I<I,2 PRS2 
1055 00'+1'+ OEOOO062 LP5D,0 CALDl RETURN Te PR6GRAM 
1056 
10S7 
10S8 00415 15C7D9D6 A PR6F'Tl DATA X'15D7D9D6' 
1059 00'+16 C6C9D3C5 A TEXT 'FILE , 

CCi+17 407~~~C~O 
lC6C C0411l PR6n EQU $ 

1061 COOOO036 De 54 
1062 00411' '+05C5C40 A TEXT , ** , 
1C63 F'IN 
1(;62 00419 1+05C5C40 A TEXT , ... * , 
1063 F1"I 
1062 OC41A 1+05C5C40 A TEXT , ** 

, 
1063 FIN 
10(.,2 00413 4J5C5C4(J A TEXT , ** , 
1063 F1I\I 

I""'DfL 1\". 70'+13S-",lAOC LISTlt-..G SYSTE~ TEST '1P\J1T"'R DATE 11+ DEC 1966 !'AGE 0038 
38 

1062 OC41C 4C5C5C40 A TEXT , ** 
, 

1063 FIN 
lC62 00410 405C5C40 A TEXT , ** , 
1063 FIN 
1062 CC41E 405C5C,+0 A TEXT , ** , 
1063 FIN 
1C62 CC41F '+0:>C5C40 A TEXT I ** , 
1063 FIN 
1062 00420 405C5C40 A TEXT , 

** 
, 

10f>3 FIN 
1062 00421 41)5C5C40 A TEXT , ** 

, 
1063 FIN 
1062 00422 405C5C40 A TEXT , 

** 
, , 

1063 FIN 
1062 00423 405C5C40 A TEXT , ** , 
101',3 FIN 
1062 (J0,+24 4(]5C5C40 A TEXT , ** I 

1063 FIN 
1062 0042"i 405C5C40 A TEXT , ** , 
lC63 FIN 
1062 00426 405(5C40 A TEXT , ** 

, 
1063 FIN 
1062 00427 405C5C40 A TEXT , ** 

, 
1063 F'IN 
1062 00428 405C5C40 A TEXT , 

** 
, 

1063 FIN 
1062 0042~ 405C5C40 TEXT , ** 

, 
1063 FIN 
1062 0042A 405C5C40 A TEXT , 

** 
, 

1063 FIN 
1062 00428 405C5C40 A TEXT , ** , 
1063 FIN 
1062 0042C 405C5C40 A TEXT , 

** I 

1063 FIN 
1062 0042D 405C5C40 A TEXT , ** , 
1C63 FIN 
1062 0042E 405C5C40 A TEXT , 

** 
, 



M~DEL r-.6. 701l138-51AOO LISTING SYSTEM TEST M6NIT6R DATE 14 DEC 1'66 PAGE 0039 
39 

1063 FIN 
1062 0042F 405C5C40 A TEXT , •• , 
1063 FIN 
1062 00430 4')5C5CIIO TEXT , .. , 
1063 F'tN 
1062 001131 405C5CIIO A TEXT , .. , 
1063 FIN 
1062 001132 1I05C5C40 A TEXT , .. , 
1063 FIN 
1062 00433 405C5C40 A TEXT , .. , 
1063 FIN 
1062 00434 4:15C5C40 A TEXT , .. , 
1063 FIN 
1062 00435 405C5C40 A TEXT , .. , 
lG63 FIN 
1062 00436 485C5CIIO A TEXT , .. , 
1063 FIN 
1062 aC437 '+:::5C5C'+8 A TEXT , .. , 
1063 FIN 
1062 00438 4C5c5C40 A TEXT , •• , 
1063 FIN 
1862 00439 405C5C40 A TEXT , .. , 
1063 FIN 
1062 0043A 405C5C40 A TEXT , •• , 
10£,3 FIN 
1062 0043" 485C5C40 A TEXT , .. , 
lC~3 FIN 
lC62 0043C 4J5C5(40 TEXT , .. , 
1C63 FIN 
1062 00,+3D 405C5C4:1 A TEXT , .. , 
lC63 FI"l 
1062 0043E 405C5C40 A TEXT , •• , 
1063 FI'" 
lC62 0043F 405C5(40 A TEXT , •• , 
1063 FIN 
1062 00440 405C5C40 TEXT , .. , 
1063 FIN 

W~DEL 1\'1. 704138-51AOO LISTING SYSTEM TEST M6NIT!'IR DATE 14 DEC 1966 PAGE 0040 
40 

1062 00441 405C5C40 A TEXT , .. , 
1063 FIN 
1062 00,+42 4C5C5(40 A TEXT , •• , 
1063 FIN 
1062 004'+3 II,J5C5CIIO A TEXT , .* , 
1063 FIN 
1062 00'+114 II05C5CII0 A TEXT , ** , 
1063 FIN 
1062 004115 4')5C5C,+0 A TEXT , *. , 
1063 FI'" 
1062 004116 1I05C5C40 TEXT , ** , 
1063 FIN 
1::J62 004117 4.J5(5C40 A TEXT , ** , 
1063 Fl'" 
1062 004118 4:15C5C40 A TEXT , ** , 
1063 FIN 
10'>2 0011'+9 405C5C40 A TEXT , ** 

, 
1063 FIN 
1062 00'+4A 405C5CIIO A TEXT , ** , 
1063 FIN 
1062 00448 405C5C40 TEXT , ** 

, 
1063 FIN 
1062 00411C 405C5C40 TEXT , ** , 
1063 FIN 
1062 0044C 4n5(5(1I0 TEXT , 

** , 
1063 FIN 
106'1 0044E FFFFFFFF A PR6E DATA -1 
1065 1 0042A PR6FT2 Eau PR6FT+18 
1066 0044F 00000000 A PRSl DATA 0 
1067 00,+5,] 00000000 A PRS2 DATA 0 
1068 001151 OOFFFFFF A MAS D . .ATA X'COFF'FFFF' 
1069 00 452 7EOOOOOO A MAS1 DATA X'7EOOOOOO' 
10 70 00453 15'104040 A BLANKSP DATA X'15404040'/~'404040401'X'.O'l04040' 

0045'1 '+0'+0'+0'+0 A 
00455 40'10'1040 A 

1071 00456 D7D9D6C6 A PRoce DATA x'D7D9D6C6' 
10 72 00457 D5D7D9D6 A NPRelC6 TEXT 'NPR6' 



MeDEL 1\8. 704+138-51AOO -LISTING SYSTEM TEST MeN ITeR DATE 14 DEC 1966 PAGE 0041 
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1C73 004+58 B6UNo 8 
1074+ 004+58 05001054+ PR6D GEN,8,21+ X'05',BA(PR6FT1) 
1075 004+09 8COOO051+ A GEN,8,21+ X'8C',81+ 
1076 004+5A 0000114+C GEN,8,24 X'OOl,BA(B~ANKSP) 
1877 004+56 8COOOOOC GEN,8,24t X'8CI,12 
lC78 001+5C 000010A8 GEN,8,2" X'00l,BA(PR6FT2) 
1079 004+5D 8COOOOl+8 A GEN,8,24t X'8C',?2 
10se CC45E ,...,...."""441.,.. GEN,8,2lt XiOOi,BA(BLANKSPi vuv\,J ........ '-
lC81 0045F 8COOOOOC A GEN,B,24t X'8C 1 ,12 
1082 004+60 060010FO GEN,8,24t X'00l,BA(PR6FT2+18) 
1083 00461 lCOOOO4+8 A GEN,B,21+ X'lCI,72 

MADEL 1\:::7. 70'+U8-~lAOO LiSTiNG SYSH.l"" TEST M8NIT'3R DATE 14 DEC 1966 PAGE 0042 

42 
lC R4 PAGE 
leg5 PRINT PRBFILE TABLE 
i886 
1::87 0(;462 0'+100000 A PRBFP CAL1,l 0 
10R8 00461 OJOOO057 GEN,32 TYPE UNIT ADDR. 
1089 OC464 00000462 GEN,32 PRBFP BUSY RT 
1090 00465 00000469 GEN,32 PRflFRET '1BT eUSY RETuRN 
1091 00466 00000462 GEN,32 PRBFP 'J6T ACC. RT 
lon 00467 0000046A GEN,32 PRBFI INTERRuPT 
1093 00468 0OOO022C GEN,32 DA( PRB 9) CBMM, 06UBLE O'IBRD ADDR. 
1094 
1095 00469 680EOOOO PR6FRET B 0,7 
10% 
1097 004+64. 22DFFFFF A PRBFI LI,13 -1 
1098 00468 35D0046r) STw,13 PReFEND 
1099 0046C E~COOOOF B *15 
1100 
1101 0046~ 00000000 A PRBFEND DATA 0 
11"]2 0046E 00000000 A PRBFID DATA 0 
11el3 * 



I'IBDEL t-.S. 70~138-51AOO LISTING SYSTE"'1 TEST M~NlTIH~ DATE 14 DEC 1'66 PAGE 00~3 

43 
1101t PAGE 
1105 
1106 ERRBR ~eUTINE 
1107 001+6F 35100083 ERReR1 STIr/,l SX1 
1108 001+70 350000B2 STW,O SXO SAVE XR 
1109 00471 6A1004B9 BAL,l SAVER 
lllC • 
1111 
1112 • 
1113 
1114 1 00472 3220005A LW,2 TYPER TEST reR TYPER BUSY 
1115 1_001+73 683001+77 BCR/3 ERRel 
1116 00,+74 6A1004Dl ERR!!3 BAL,l ERRe11. ~ESTeRE XR 
1117 00475 B2100083 LIoI,l ·SXl 
1118 00,,76 EA100001 A BAL,l *1 ~ETURN Te 9USY ADDR. 
1119 
11 2c ::0'+77 32200091 ERRf!l LW,2 ER 
1121 00478 69300474 SCS / 3 ERR!!3 TEST FeR ERR~R ReUTINE BUSY 
11?2 * 
1123 00 479 321003FF LW,l ERRT TEST FeR N!! ERRf!R TyPE BUT 
1124 00'+7A. 693004CD BCS,3 ERRf!19A 
1125 0047B 2?100004 A L III 4 
1126 0047C B2C20093 LW,o ·sX1,1 TEST reR SPPR. ERRflR TYPEeUT 
1l..27 0047D 22100000 A LI,l 0 
1128 0047E 222rFFFF A LI,2 -1 
1129 00,,7F 31020107 cw,e ERSUPT,l 
1130 00480 683004CD 9CR,3 ERRe19A 
1111 OO~81 31220107 Cw/2 ERSUPT,l TEST reR END fir TABLE 
1132 001+82 68300485 eCR,3 S+3 
1133 00481 2')100001 A. A I 11 1 
1134 00484 6800047F 9 '-5 
11Cl5 00485 04300000 A CALl,3 0 
1136 00486 00000057 GEN,32 TYPE 
1137 OC407 4BEOOI05 AND,14 831+30 TEST reR BUSY TY 
1138 00488 69300474 BCs,3 ERR!!3 
1119 00489 22200004 A LI/2 4 
11 40 0048A. 321 404E3 ERRB4 LW,l BUTP-l,2 STeRE IN flUTPUT 

~eDEL 1\,'). 70413S-51A.00 LISTING SYSTEM TEST MI'lNlT"R DATE 11+ DEC 1966 PAGE 0044 
44 

1141 00488 35140168 STW,l RTA-l,2 
111+2 0048C 6420048A BDR,2 ERRf!4 
1143 0048D 22200004 A Lt,2 4 
1141+ 0048[ 827400B3 LW,7 ·SX1,2 X7. Nfl. er PRf!GRAM 
1145 00,+8F 35700169 STW,7 RTA+2 
1146 00'+90 22200002 A Ll, " 2 
1147 00491 928400B3 Lw,R *SX1,2 X7 • Ne. er WflRDS 
11"8 00492 22AOOOOO A LI,10 0 
1149 00493 22100010 A L 1,1 16 X1.16 
1150 00494 2?200003 A LI,2 3 
1151 00495 B2940093 LW,9 -SX1,2 rETCH WltRD ID 
11~2 00496 321+0006F LW,It RTAA 
1153 00,+97 22200005 A LI,2 5 
1154 0049R 82740093 LW,7 .SX1,2 FETCH ADOR. Br ERReR eUTPUT 
1155 00 499 323EOOOO A ERRe30 Lw,3 0,1 
1156 0049A. 32900009 A. L\roI,9 9 
1157 0049R 6910049E 9CS,1 ERRes BRANCH IF R9. 1 
1158 0049C EAFQ009F BAL,1S *BINHE HEX CltNvERSleN 
1159 0049D 6ArOO49F SAL,15 ERRfl6 
1160 * 
1161 OC49E EAFOO093 ERRe5 BAL,15 -BIDEC DEC ceNVERSIeN 
1162 0049F 25900001 A ERRe6 SL.S,9 1 
1163 004AO 33100007 A ~TW,l 7 X1.X7+1 
1164 00 ItA 1 21AOOO05 A CIllO 5 
1160 004A2 693004AC BCS,3 ERR67 TEST FeR W!!RDS eN BNE LINE 
1166 004A3 22AOO010 A LI,10 16 Xl0 " 16 
1167 004A4 22rOOO15 A L.Id5 X' 15' STeRE CARRIAGE RETURN 
1168 00'+4.5 75F20169 ST8,15 RTA,l 
1169 004A.6 22FOOOl+0 A L.I,tS X'40' SPACE 
1170 004A7 33100001 A MTW,l 1 
1171 004A8 75F20169 ERRBS STB,15 RTA,l 
1172 004A9 33100001 A MT\oI,l 1 STeRE SPACES 
1173 004AA 64A004A8 BDR,10 ERR!!a 
1 iI'+ 004A9 oAFOQ4AD BAL,i5 ERRe7+l 
1115 004AC 3310000A A ERR!!7 MTW,l 10 
1116 OO"A.D 64800499 BDR,S ERRfi30 L.eep fOR MeRE WORDS 
1177 OC4AE 3280Q4DF LW,8 ERRlt1/t+l 



MeDEL ~e. 704l138-51AOO LISTING SYSTEM TEST MeN ITeR DATE 14 DEC 1966 PACiE 0045 
45 

1178 004lAF' 4IB8004EB ANO,8 ~(X'F'F'OOOOOO') 
1179 004lS0 419800001 A BR,8 1 
1180 00481 3580Q4DF" 5TIoI,8 ERRB14H 
1181 * 1182 00482 04100000 A ERRel0 CAl.l,l 0 
1183 00483 00000057 GEN,32 TYPE CA~LING SEQUENCE ~BR SIB 
11841 004841 00000482 GEN,32 ERRelO 
1185 004B5 000004C6 GEN,32 ERRe19 'JeT BUSY RETURN 
1186 00486 000004DC GEN,32 ERRIH2 'JeT ACCEPTED RETURN, 
1187 004B7 000004[0 GEN,32 ERRB13 INT.ADOR, 
1188 OO~B8 oaOC026F' GEN;32 OACERRe14' 
1189 
1190 004B9 352000B4 SAVER $1101,2 5X2 
1191 ,1 0048A 353000B6 5TIoI,3 5X3 
1192 1 0048B 3541000B5 5TIoI,4I 5X4I 
1193 1 0048C 35700087 STw,7 SX7 
1194 1 004ao 35800'+C3 5TIoI,8 5X8 
1195 1 004BE 359004C4 5TIoI,9 5X9 
11% 1 0048F 35EOO088 STW,h 5X14 
1197 1 004CO 35FOOOB9 5TIoI,15 SX15 
lln 1 OC4C1 35AQ04C5 5TIoI,10 5Xl0 
1199 1 004[2 (Al00001 A BAt., 1 *1 
1200 * 
1201 004[3 00000000 A 5X8 DATA 0 
1202 004[4 00000000 A 5X9 DATA 0 
1203 004(5 0000000:) A SX10 DAT.&. 0 
1204 
1225 004C6 3210046E ERRe19 1..101,1 PReF'ID 
1206 004[7 683004CO BCR,3 ERRe19A TEST FeR PReFILE PRINT 
1207 004C8 22100000 A L 1,1 0 
1208 004C9 35100460 Sh,l PRe FEND 
12::19 004CA 6A700462 BAL,7 PR8F'P PRINT PReF'ILE 
12ic 00'+(1: 32100460 LW,1 PRBF'ENO 
1211 004CC 683:)04C8 BCR,3 $"1 
1212 004CO 6Al004Cl ERRB19A BAL,l ERRel1 
1213 004[E 331000B3 MTW,l SXl 
1214 004CF 821000B3 LW,l *SXl 
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121: 004DO EA10000l A BAL,l *1 
1216 004D1 320000B2 ERR611 LW,O SXO 
J.c;..L1 UU"'I.Jc... .Jc.c;.vvuu'" 1.."1 ~ SX2 
1218 004::;3 323000B6 LW,3 SX3 
1219 004C4 324000B5 LW,4 SX4 
1220 004D5 327000B7 L.W,7 SX7 
1221 004D6 328004C3 LW,8 SX8 
1222 00487 329004C4 LW,9 SX9 
1223 00'+;:)8 32A004C5 LW,10 SX10 
1224 004C9 32EOOOB8 L. W, lit SXH 
1225 OOllCA 32F'00OB9 LW,15 SX15 
1226 004DB EA100001 A BAL,l *1 RETURN 
1227 
1228 004~C 6Al004DC ERR612 BAL,l $ 

1229 
1230 004CE BeUND 8 
1231 004DE 010005A4 ERR614 GEN,8,2At 1,BA(RTA) 
1232 OOllDF 4COOOOOO A GEN,8,241 X.4C',O 
1233 * 
1234 * 
1235 004EO 22100000 A ERR!'l3 LI,l 0 
1236 004£1 35100091 STIoI,l ER 
1237 004E2 22DFFF'F'F' A LI,13 .. 1 
1238 004(3 EAF'OOOOF' A BAL,15 *15 
1239 
1240 004E:.4 155CC5D9 A BUTP DATA X'155CC5D9',X'D9D6D9AtO',O,X'At0404040' 

004E5 D906D940 A 
004E6 00000000 A 
004E7 40404040 A 

1241 004E8 000004EC PRe!. DATA L(X'ABCDEF'12' ) 
1242 * 
1243 1 00173 END M1AA 

004E9 FFFEOOOO A 
004EA OOQFOFOF A 
004EB F'F'OOOOOO A 
004EC ABCDEF'12 A 
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