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SECTION 1

INTRODUCTION

This report deseribes the addition and integration of two Bit Error Rate Counter
(BIERC) units into the K-Band Terminal Simulator portion of the AFAL Communieation
Systems Evaluation Laboratory (CSEL), These two units will provide a eapahility for
two classes of signals, The first, International Data Sciences Corporation Model 1210A,
is represented by a single channel, low speed (75 to 9600 bps), asynchronous or
synchronous data, The second, International Data Sciences Corporation Model 3000,
is a high speed (to 10 Mbps) synchronous data unit, usually generated by time domain
multiplexing equipment for wideband communications systems, These units have heen
modified to allow automatic computer control of all of their functions. In addition,
they can be operated loeally on a standalone basis or remotely under control of the

CSEL software,

The software involves additions and modifications to the CSEL software package
on three levels. On the lowest level, closest to the hardware interfaces, are software
drivers. These provide a vehicle by which other software ean communicate with the
BERCs. Higher up the software hierarchy are procedures, The CSEL software con-
sists of structures such that each type of device has a procedure or a set of procedures
that control the flow of information to and from that device. The highest level of soft-
ware is the System, Here, additional user's parameters are incorporated into the
system structure to allow the operator to form bit error rate tests within the static

mode of operation,




SECTION 11

OPERATIONS

1. GENERAL

Figure 1 shows the physical arrangement of the BERCs, pateh panel, and
monitor panel. The patch panel (Figure 2) enables the user to connect the BERCs
to the system under test from either the front of the rack or via the 1/0 panel at the
rear. Figure 1 shows the BERCs connected to the rear 1/0 panel via the patch
panel, Figure 3 shows the routing of the data and timing cabling in the cabinet.
The monitor pancl (Figure 4) is divided into two independent sections; one for the
1210A and one for the 3000, Each scction contains a switch for selection of either the
REMOTE (BERC controlled by CSEL software) or MANUAL (BERC operated locally,
independent f the CSEL). Each section also contains indicator lamps which give a

visual display of the following parameters,

1. ERROR COUNT denotes the number of errors which hive oceurred in
a seleeted test sequence. This count is displayed in binary (it § is the

LSB) and refleets the state of the error counter in the interface logic.

COUNT OVERFLOW indicates that the error eounter in the interface

logic has overflowed at least once (see Figure 4). This indicator has

no relation to the one on the respective BERC because the error counters
in each BERC overflow after a count of 999 whercas those in cach interface

overflow after a count of 14095,

IN SYNC, when lit, indicates that the receciver is locked to the incoming

data.

SYNC RECOVERED, when lit, indieates that the receiver has lost sync

and recovered it at least once.

READY, when lit, indicates that the BERC has finished a test, When the
BERC is operating in the remote mode, READY indicates that the BERC

is ready to accept new instructions from the CSEL system,

.
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i 2. MANUAL MODE
1

N To operate either BERC in the manual mode, place the assoeciated REMOTE/

: MANUAL switch in the MANUAL position (Figure 4). With the switeh in this posi-
B tion, the BERC is operable from its front panel controls and will ignore inputs from
the CSEL computer, For operating instructions of either BERC in the manual mode,

reference should he made to the appropriate manufacturer's instruetion manual,

3. REMOTE MODE

To operate cither BERC in the remote mode, place the assoeciated REMOTE/ ]
MANUAL switch in the REMOTE positiou (Figure 4). With the switeh in this posi-
i tion, the BERC is operable only from the CSEL computer. The only front panel con-
trol which is operative in the remote mode is the TEST/OPERATE switch on the front I

panel of the 1210A. This switch is funetional in both the manual and remote modes.

(See the 1210A instruetion manual for the function of this switeh.) Section IV deseribes

r i

the remote mode of operation in detail.
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SECTION IH

INTERFACE DESC Ii IPTION

1. GENERAL

A bloek diagram of the interface system for either the Model 1210A or 3000 is
shown in Figure 8. Although the bloek diagram is the same for both models, there
are some differences in the individual interfaces. The prineipal difference is that the
Model 3000 requires fewer data generator control signals, so the interface controlling

this model is somewhat simpler,

As shown in the figure, all signals that control the BERC data formats and rates
are interfaced to the PDP-11 computer through the UDC-11, The data generator con-
irol interface retransmits these control signals to input registers in the UDC-11 for
verification, All signals that control the measurement functions and all measurement
stutus signals and data are interfaced to the PDP-11 computer through a DR11-A

general purpose interface.

Certain BERC programming control signals from the UDC-11 and DR11-A con-
trol registers are encoded within functionally consistent groupings of bits and then de-
coded externally within the BERC controller. These decoded hit groupings are uscd
to drive the control logic in the modified BERC, Delay for the response time of the
interfacing logic and BERC is provided by the software (where the signals come through
the UDC=11) and by the interface hardware (where the signals come through the DR1I-A

command register),
2. UDC 11 INTERFACL FUNCTIONS

As previously mentioned, the signals which control data format (in the Model
3000) or data rate and data format (in the Model 1210A) are interfaced to the computer

through the UDC-11,

Figure 5 shows the bit assignments of the UDC-11 control and status registers.

Table 1 explains the functions of the bit groupings in these registers.
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.

TABLE 1

UDC-11 REGISTER BIT FUNCTIONS

3‘ Reglster Signal Bits tiescription
,"
3 1210A DATA GENERATOR | PATTERN 0-2 Contalns, in eoded form, data sequenee utillzed
1 in 1210A in a glven test (see Table 5-1)
XMIT ERROR 3 When a "1"", eauses the 1210A to insert one
error In eaeh block of data analyzed
RCV CLK 4,5 Control voltage levels which receiver elock and
i REV DATA 8,9 data inputs are responsive to (see 1210A
i Instructlon Manual)
XMIT CLK 6, Control voltage levels of transmltter elock and
XMIT DATA 10,11 | data outputs (see 1210A Instruetion Manual)
£ SYNC/ASYNC 12 When ''1", eauses 1210A to operate in synchronous
] 3 mode; when ""0" eauses 1210A to operate in asyn-
| £ ehronous mode
A ¥
iX DTR ON 13 When ""1"", eauses 1210A to assert DTR linc on Its
i data eonneetor (see 1210A Instruetion Manual)
i RTS ON M When 1", eauses 1210A to assert RTS line on
.E 3 conneetor (see 1210A Instruetion Manual)
18 15 Not used
: ! 1210A DATA GENERATOR | DATA RATE 0-3 Contaln, in eoded form, rate of transmitted data
1 g CONTROL B (see Table 5-2)
i ‘.} 4-15 | Not used
‘, 1210A DATA GENERATOR | SELECT A/B 1 Determines whether eontrol slgnals from elther
‘ INPUT SELECT 1210A CONTROL A OR CONTROL B reglster are
3 retransmltted from 1210A data generator eontrol
3 Interfaee logle to 1210A Data Generator Input status
| § reglster. A ''zero'" selects A and a "one" seleets B,
{ f 2-15 | Not used
1210A DATA GENERATOR 0-14 | Aeeepts status Inputs as determined by seleet
E 3 INPUT A/B blt
|
1 15 Not used
I 3000 DATA GENERATOR PATTERN 0-2 Contalns in eoded form, data sequenee utlllzed in
1 i CONTROL 3000 In a glven test (see Table 5-3)
i s XMIT ERROR 3 Causes 3000 to Insert one error In test data each
time bit 3 goes from "0'" to a "1". Unllke the XMIT
% ERROR eontrol for the 1210A, whieh is a statie level
eontrol, thls slgnal Is dynamle In nature,
} RCVR CLK 4.5 Control voltage levels which reeeiver elock, transmit
XMIT CIK 6,7 clock and data Inputs are responsive to (see 3000
E‘ DATA 8,9 Instruetlon Manual)
! 10-15 | Not used
: i 3000 DATA GENERATOR 0-9 Reeelves 3000 Data Generator Control bits retrans-
mltted from 3000 data generator eontrol logle for
} verlfleatlon,
10-15 | Not used

11
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.

In preparing for a test, the UDC-11 control registers are loaded with the bit
groupings pertaining to the sclected data rate and/or format. Thesc bit groupings are
sent to the data generator portion of the BERC interface logic where they are decoded

as necessary, buffered and sent to the BERC
3. DR11-A INTERFACE FUNCTION

All signals pertaining to the data measurement functions of the BERC arc inter-

faced to the PDP-11 computer through the DR11-A general purpose interface.

Figure 6 shows the bit assignments of the DR11-A registers and Table 6
explains their functions. When an actual measurement is to be made, the DR11-A
control and status register is first checked to ensure that the BERC is in the remote
mode. The READY flag may or may not be set since it is of no concern at this time

and is not tested.

If remote mode is indicated by the MAN/REMOTE flag, the DR11-A command
word register is loaded. This action causes the control and status word register

READY flag to go "busy.”" The command register now contains the bit groupings as
listed in Figure 6.

The block size is decoded 11 the interface logic hardware and sent on to the
BERC. The SYNC RECOVERED indicator (in the interface logic only) may also be
reset at this time, if command word bit 06 is a "one''. The error counters and the
OVERFLOW indicators in both the BERC and controller hardware are also reset if
the RESET COUNT AT START bit is on, This bit allows a fresh reading of errors

for each test or a totalization of errors over a desired number of tests.

The state of the BIT/BLOCK ERROR bit determines whether bit or block errors
are counted and the state of the SINGLE /CONTINUOUS bit determines whether a single

or continuous test is performed. These bits are normally set for bit error and single

hlock tests.,

12
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TABLE 2

DR11-A REGISTER BIT FUNCTIONS

ftegister Signal Bits Description
CONTROL & STATUS MAN, INT, 5 A eontrol from PDP-11 CPU; determines
WORD ENABLE whether MAN/REMOTE flag is treated as a
status input or as an interrupt.

RiZEADY INT 6 A control from PDP-11 CPU; determines

ENABLE whether READY flag is treated as a status input
or as an interrupt,

READY FLAG 7 A status input from meter control interfaee logic;
when "1", interface logic is ready to accept next
instruetion from CSEL.

MAN/REMOTE| 15 A status input from meter control interface logic;
indicates position of MAN/REMOTE switch on bit
error rate countcr monitor panel. "O'" indicates
remote, "1" indicates manual,

DATA WORD BINARY DATA | 0-11 Contalns binary error count accumulated in meter
control interface [2-bit counter.

COUNT 12 A "1" indieates that meter control interface error

OVERFLOW eounter has overflowed at least once.
IN/OUT OF 13 A "1" indicates that data generator and receiver
SYNC sections of BERC are in syne; a "0" indicates loss
of sync. This is a real-time signal and has no
memory.
SYNC 14 A "1" indicates that BERC has detected a loss of
RECOVERED sync and has subsequently recovered syne at least
once,
COMMAND WORD BLOCK SiZE 0-3 Contains, in coded form, number of bits or bloeks
of bits analyzed in a given test (see Table 5-1 for
1210A; Table 5-5 for 3000)
BIT/BLOCK 4 Deterniines whether error analysis is done on a
ERROR bit-by-bit basis or by comparing a block of trans-

SINGLE BLOCK 5

RESET COUNT
AT START

RESET SYNC
RECOVERED

START TEST

mitted and received data (sce BERC Instruction
Manual) 1" = BiT ERROR "0" = BLOCK ERROR

Determines whether predetermined number of blts
or block of data are analyzed as detcrmined by
BLOCK SiZE bits, or whether data analysis is done
on a continuous basis. 1" = SINGLE

"0 = CONTINUOUS

A "'1" causes error counters and OVFRFLOW indi-
cators in both BERC and interface logic to be resei
prlor to start of test,

A "1" causes SYNC RECOVERED indicator in inter-
facc logle only to be reset prior to start of test,

A "1'" causes BERC to start next test sequence,

Not used

11
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The meter control interface logic '"times out" the performance of these functions

and then issues a "start test” command to the BERC. After a block of data, as pro-
grammed in the command word, has been run by the BERC, it will return a TEST

END signal to the meter control interface logic which will become "ready."

The CONTROL and STATUS register READY bit is now asscrted, indicating that
the test is complete. The data word can now be read. The "error count” is the total

number of crrors since the last test in which RESET AT START was commandcd.

If the 12-bit binary error counter in the meter control interface overflows at
any time, the COUNT OVERFLOW bit is asserted. Inaddition, if the BERC has
currently detected a loss of sync lock, the IN/OUT OF SYNC bit will indicate this
loss, If the BERC had detected sync loss during the current test, but had detected
that sync lock had been recovered before the end of this test, the SYNC RECOVERED
bit will be set. A valid bit error test will be dctermined to have occurred at the end

of the test if all of the following conditions arc met:

1. OVERFLOW bit is off ('zero")
2. IN/OUT OF SYNC bit is on ("'one')
3. SYNC RECOVERED bit is off (''zero").
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SECTION IV

SOFTWARE DESCRIPTION

1. INTRODUCTION

Additional software has heen added to the CSEL system to conirol the bit error
rate eounters (BERCs) when in remote mcde. CSEL now supports 2v additional system |

,'.-- - parameters and contains two new proeedures used to control BERC tests.
2, RUNNING A BERC TEST (REMOTE MODE)

; To run a BERC test, the user enters the desired values into the BERC param-

: eters. The contents of a BERC parameter may be examined by specifying the param-
eter's name followed by a question mark (?), as described for the other system
parameters, Once the BERC parameters are entered, the CHECK directive will

_ initiate a BERC test, provided that:

1. The BERC is enabled ; :
2. There is no real-time run pending r
¢ 3. Maximum time allowed, bloek size, and data rate have been entered
4, There is sufficient time for at least one bloek,
| If both BERCs are enabled, the Model 1210A will be run first, and then the '
H

Model 3000. A BERC test wil! be terminated for the following reasons:

1. Minimum number of errors has been detected (normal termination)
2. Insufficient time for one more bloek
3

Lost syneh

—— et

g ' 4. Error count overflow ;
5. BERC set to manual | 4

6. Excessive bloek eount (more than 30, 000 bloeks)

g Note that the BERCs must be set to REMOTE for a test to be run, and that a

run may be aborted by setting the BERC to MANUAL,




3. BERC PARAMETERS

Following are descriptions of the various BERC parameters. See Tablec 3 for

i a brief summary.,
1
- B1SW, B2SW - Enable a BERC test for 1210A and 3000, respectively.
B1DT, BI1RS, B1SY - Set Data Terminal Ready, Request to Send, and
3 Synchronous /A synchronous switches on 1210A,
| B1XM - Set transmitter clock and data levels on 1210A, Levels
can be Polar (POL), Positive~Neutral (POS), or Negative-
Neutral (NEG).
i
4 BI1RC - Set receiver clock and data levels on 1210A (see B1XM),
B2DA - First parameter selects TTL or MIL 188 interface
circuit for both transmitted and received data on 3000,
1 Second parameter allows data signal to be normal or
: inverted.
B2XC ~ Same as B2DA, but for tranamitter clock.
B2RC - Same as B2DA, but for receiver clock.
! B1PN, B2PN - Select 63-, 511-, or 2047-bit maximal lengh pseudo-

ass

|’ random pattern,

B1DR - Select data rate in kbps for 1210A, Data rate will be
in rounded to one of following values: ,075, .110, .150,
.300, .600, 1,2, 1.8, 2.4, 4.8, 7.2, or 9.6. "EXT" '

may be appended to signify an external data rate, f
B2DR - Specify data rate in kbps for 3000,

B1SZ, B2SZ ~ Select block size in kilobits, Selected block size will be

rounded to one of allowable values in Table 4,

18




TABLE 3

SUMMARY OF BERC PARAMETERS

Values Meaning

ON/OFF Enable BERC 1210A Test

ON/OFF Data Terminal Ready

ON/OFF Request To Send

SYNC/ASYN Select Async or Synchronous Operation
POIL./POS/NEG, POL/POS/NEG Transmitter Clock, Data Levels
POL/POS/NEG, POL/POS/NEG Receiver Clock, Data Levels
63/511/2047 Pattern Select

0 < Decimal Fraction < 2x105 Block Size (Kilobits)

0 < Decimal Fraction € 500(EXT) Data Rate (kbps)
0 < Integer < 30,000 Minimum Number of Errors

Hours, Minutes Both Integers, Equivalent in Minutes, Must
Be < 30,000, Maximum Time Allowed for
a 1210A Test.

ON/OFF Enable BERC 3000 Test
MIL/TTL, NORM/INV Data Interface, Sense
MIL/TTL, NORM/INV Transmit Clock Interface, Sense
MIL/TTL, NORM/IMV Receive Clock Interface, Sense
63/511/2047 Pattern Select

0 < Decimal Fraction < 2x106 Block Size (Kilobits)

0 < Decimal Fraction £ 10,000 Data Rate (kbps)

0 < Integer < 30,000 Minimum Number of Errors

Hours, Minutes Both Integers, Equivalent in Minutes, Must
Be <€ 30,000. Maximum Time Allowed for
a 3000 Test.




TABLE 4 ~

ALLOWABLE BLOCK SIZES
Code Block Size
'. Model 1210A
: 0 1 x Pattern Length
1l 1 2 x Pattern Length
2 4 x Pattern Length
3 8 x Pattern Length
| % ' 4 16 x Pattern Length
5 32 x Pattern Length
: . 6 10° bits
7 104 bits
8 105 bits ‘
9 10° bits '
10 10" bits
11 10° bits {
\r
13 Model 3000
% 0 102 bits 4
1 103 bits
2 10* bits
3 105 bits
4 10° bits ‘
‘_.‘ 5 10" bits
T'; 6 108 bits
7 109 bits
|
1 20
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B1ER, B2ER - Select minimum number of errors to be deteeted.
Suecessive blocks will be processed until either
minimum number of errors has been reached,
there is insufficient time to run a block, or a fault
has oeeurred. If zero errors are selected, only

one block will be processed.

B1TM, B2TM - Select maximum time for a BERC test, in hours and
minutes, Data rate, block size, and pattern length are
used to determine amount of time required for one block.
After each bloek is processed, a check is made to deter-
mine if there is enough time for one more bloek. If not,
the test is terminated. This time-out eheck is disabled

if maximum time is set to zero.
4. BERC FILE

After a BERC run is terminated for any reason other than set manual, the BERC
number (1210A or 3000), number of bloeks, kilobits, errors, and percentage of bits
in error, are printed on the line printer. Also, an eight-word record is entered into

the BERC file, with the format as shown in Figure 7.
The BERC file exists on the disk in either a Fade or Hop pattern file.
5. BERC PROCEDURES AND SUBROUTINES

The BERC tests are controlled by two procedures, BERC1 and BERC2, which

call two subroutines, XMIT and BFILE. These proeedures and subroutines are

described on the following pages, together with flow charts and program listings.




Number of Blocks (Integer)

Number of kilobits (Single Precision Real)

Number of Errors (Integer)

Data Rate (Single Precision Real)

bps

Status BERC Number

Block Size Pattern

BERC Number 1 Model 1210A

2 Model 3000

Status 0 Normal Termination
1 Insufficient Time
2 Lost Synch
3 Error Count Overflow

= 4 Excessive Block Count

Pattern 3 63 bits
4 511 bits

5 2047 bits

Figure 7. BERC File Record
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Procedure BERC1

Procedurc BERC1 builds and sends control words to the 1210A, and runs a
BERC test if B1SW is on,

Every time BERC1 is executed, it packs B1DT, B1RS, B1SY, B1XM, B1RC,
and B1PN into Data Generator Control A and sends it to the UDC-11 via subroutine
XMIT. If the data rate, B1DR, has been changed since the last execution of BERC1,

it is sent to Data Generator Control B.

If BISW is on, a BERC test is run, Succcssive blocks of pseudorandom signals

are processed until either:

1. Minimum number of bit errors (B1ER) has occurred
2. Maximum time (B1TM) has been exceeded

3. Error in system operation occurs,

At the end of a run, the number of blocks, bits, errors, and percentage errors

are printed out, and BFILE is called to store a record in the BERC file or disk,
The possible errors that may occur are:

UDC-11 errors (IERR(1)=1)

Read error IERR(2) = 137)

Write error (IERR(2) = 237)

Verification error (IERR(2) = 337)

System error (IERR(1) = 3)

Wait error (IERR(2) = 100)

BERC error (IERR(1) = 4)

BERC1 in manual (IERR(2) = 137)

BERC1 not ready (IERR(2) = 237)

BERC1 sync recovered, will not reset (IERR(2) = 337)

Directory search error (IERR(2) = 400)
No room for BERC file (IERR(2) = 500)
BERC file full (IERR(2) = 600)



Run terminated due to lost sync
Run terminated due to insufficient time
Run terminated due to error count overflow

Run terminated due to excessive block count

The last four error messages are printed by BERC1 and do not return an error
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] —FORTRAN VEIaA 98107111 GasAPRsTS  PAGE 1
ﬂ 3 **PROCEDURE FOR 12104 BEACew |
; C_YHIS PROCEOURE ALWAYS SETS UP CONTROL WORD A

) “IF BibW
C 18 ON, YHE BERC 18 RUN UNT} zxrn:a_rn‘ac 18 AN
4 tiaoif‘?iii: L] tnsuFFiciEi%‘TTiE?’ﬁi‘Tu: MINIMUM ERRORS,
1 C YHE NUMBER OF n;ocxsl 'fT;i Eaaoanl AND XERRORS ARE DISPLAYED
1 vTAB/ ’ ’ o POLAR, SENSE,PATN,
; 181284,8 MAXTIM, NINERR,DATRAY
5 Iéittﬁ “;sf[

:Eau.a OATRAT(2) y
YEGER MAXYIW(2),NINERR{2

BYTE BERC(S),POLAR(2,2),SENSECY),PATN(2),832E,812¢E2
8YTE IFLG(SD)

BYTE PVAL(32)

’ )
COMMON/COMFLG/ICOND,1EAS, JERR, NEWF IL
! REAL=q B8VALU1Y)
REAL®4 LIMIT(11)
INYEGER DGCA,DGCH, DGY,CEW,CHMNO, OATHD
INTEGER PATVAL(!) !ARRAV(O):CKD:SET:ON.OFF
(11)
DATA 1ARRAY/63,064,65,66,67,71/
DAYA PAYVAL763,511,2047/
DATA BIVAL/1002008008e016,032,03E3,3E4,1ES,1E6,1E7,1E8/
DATA LYNIT/7809H,,5600,,3200,,2000,,10¢0,,000,,
Q““o. '2...' 13'.'90.090
DAYR REY79,8,706,5000 3080 140,117
NATA DGCA/"78/DGCH/"T1/0G1/"22/
DATA COW/"1aTTIO/CPND/I8T732/DATWD/ V1677347 !
DATA MSKMAN/"1008ABN/MEKRDY/"240/MSKSYN/"Q008080/MSKOVF/* 100008/
DAYA IZERG/"F/IRESYV/ V2087 ITERY/VS607
DATA CKD/8/8€ET/4/0N/1/0FF/70/
DAYR TX71718727
OATA ID161,10162,10163/3%0/
~CALL GYOY(CEK,JOINY

i ’
A 1FCIAND(JDTIN, MSKMAN) (NE,@) GO TO 680
’ CALL PIDY(TSW, IZERM) _
! c SET UP CONTROL #ORD A |
| JoOUY=Y )
1Y#PaBERC(Y)
CALL PACKRU{, 14, ITHP,JDOUT) .
1THMPSBFRC (4) :
- TALC PACKTT, T3, ITHP, JUOUTY — |
ITMPSBFRC(S) t
CXT.C PATKTY, 12, ITHP, JDIUT) '
TTPRPULAR(L, 1) )
CTALL PACKUZ, T#, ITHP, JDOUT)
ITPRPNLAR(2,1)
T CALL PACK{Z; 8 TP, JNOUT) —
1T+PRPOLAR(1,2) J
TACC PITXRTL, 5, ITWP,JIOUTY !
‘ IT*PSPOLAR(2,2)
- TALL PATK{(Z, 4, TTRP, JNOUTY
N ITMPRPATN(L)
TALL PACK(S, ¥, ITVP,JDOUT) —

28




FORTRAN VyPuh MREATIIY P4=APR=75  FPAGE

N

C SEND CONTRNL «0RD A TUL ubC
CALL X“]1T(NGCA,0GI,JDUUT, A, JERR)
| GO T0 (10,307,%10,320,400) JERR
1 16 0N 22 11,4
!F(IFLG(IARRAV(I)) £0,CkN) IFLG(TARRAY(I))uSET
gf LOMLINUE. . e
TFCIFLG(T79) ,EQ,SET) GO TO j¢e

) C ENCARE DATA RATE
3 JRoUT=1gp
45 ‘ NO 32 Isy,1}

IP(DATGAT(l) LT.LIMIT(1)) JDOOUTeKEY(T)
37 COMTTNUE R B
¢ SEND CONTROL ~ORD B Tu UDC
1 CALL XMIT(DGCH,0GI,JDOLIT, IR, JERR)
8 60 10 Nﬂ.lﬂh!lﬁ.!?hadﬂ) JERR |
4? IF)G(79)SSET !
TTran EONTINUE T T T T T T a
j ___ JF(BERC(1),EN,OFF) GO TO tP@ !
i o SET UP BERC 1210A TEST :
RLNCKeBSVAL(SIZELI+])
TF (
o RLOCK-BLOCK:PATVAL(PATN(l)-2) o
110 YINCRaRALOCK/7ABS(DATRAT (1)) /60
TIMFeTINCR o
KB KsP 2
TICOUNT=Q
T “BESEY SYNC RECOVERFD FLAG
A5 CALL PIOT(TMND, IRESET) il o
J i TTTTALUWRTY (197, 1, InFLG)
i IFCINFLG,NEL,1) GO TO 400
] | i T T CACL GYOT (DAY WD, JOIN)
‘ TFCIANDCJIDIN,MSKSYN) ,NELR) GO TO 610
T ~SEND COFWNAKD WORUDe«STARY TEST
155 CUNTINUE
L “JONUTETTESY
ITMPeSIZEY
CALU PACK(G,d,YTPP, JDOUT)
CALL PIOY(CMND,JDOUT)
T8 CONTINUE
CALL GIOT(CSw,JDIN)
TYFUIAND{JOTN, MSKMAN) ,NE, @) GO YO 600
IFCUANDCJIDIN,M8KRDY) . EQ,P) GN TO 160
CALLU CYOY{DAYWD, JDIN)
!F(IAND(JD!N.nSKSVN) NE,8) GO TO ¢28
TP (IR
kg tcounr-xcounvolANo(Joxuo'7777)
NBLKaNBLKe¢ 1
1F (NBLK,NE,30080) GO YO 178
T3YAYSE

WRITE(2,899) 1
'___——_—____l"—TUlFTTT*-‘UN—T!"1"1T!U_UU!_TU-!‘E!"‘V!_IYUER_EUUW717T__-
0 10 108
N

R i §

t 17
i 18TATa0

“YFUTCOUNY,GE,NTNERRTTYY GO YO 200
c INSUPFICIENT ERRORS, TRY ANOTWER BLOCK

29




TTFORTRAN VeoOaA T eR1aTill | @4=APR=/S  PAGE 3

TIMESTIME4+TINCR

TFCTIME LE MAXTINCY) OR,MAXTINCY) JEU @) GO TO 155
"“"‘““t"""‘T§§UF%TE?Eﬁ?'TTif‘fﬁi‘Iiﬁfirﬁlﬁtﬁtx
 WKITF (2,90@)
907 FORMAT(® RUN TERMINATED DUt TO INSUFFICIENT
o 1sTATad
{60 YEASSIEAS+
c PISPLAY # BLOCKS, BITS, FRRORS, XERRORS
200 CONTINDE

WRITF(S5,218) “BLK s

210 FORMAT(70°,8%,°BERC 1210A°/1X,112,° ALOCKS?)
P

|
|
|
!
|
1

o m———— e

_AITSeBLOCK&NBLK/ 1000,
REAVAL=BITS

CALL ENCODF(REAVAL,PVAL,®)

| 220 FORMAT(IX,12A8,* XBITS?)

18 == == WRITF(S,232) JCUUNT

i 230 FORMAT(1X,I12,’ ERRNRS’)
\ YF(oYTS NE.2) GO TO 250
! REAVALSQ
GO TU 260
250 REAVALSICOUNT«1IP,0/(811821000)
260 CALL ENCODECREAVAL,PVAL, ™)
WRITE(S5,240) PVAL
240 ] 1Y, ’ 0RS7/)
RATESABS(DATRAT (1))
RILLI4RLLE

CALL BFILE(NBLK,BITS, ICOUNT,RAYE, 1, ISTAT,PATN(1),812E1)
100" CONTYNUE
CALL RETURN
t UDC ERROR
190 CONTINUE
TERRUZY sl Y7
60 70 350
Y12 CONTINIUE
1ERR(2)8237
GO0 o 3538
320 CONTINUE
TERR{2)e Y37
152 IERR(1)si
CALL REYURN
c WAIT ERROR

- SO cmag

TERR(1) 03
) 4 []
CALL RETURN
' “BERT ERRORS
1 Sar CONTINUE

| 2237
S50 I1ERR(1)ed
680 CONTINUE

) § ]

60 YO0 550

1ERR(2)0337

M 3 i T R



" FORTRAN VA%YA a8107111 Ay=APR=TS  PAGE

GO Tn Ssp
62@ CONTINnUE
ISTAT=?
WXRITE (2,91@) ~
Q1P FORMAT(® RUN TERMINATED DUE TU LOST SYNC?/)
GO t0 18n
632 CONTINIE
ISTAT=23
WRITE (2,924)
920 FORMAT(® R'IN TERMINATED DUE TD ERKOR COUMY
G0 TN 1an
EnD

UVERFLOV*/)

ROUTINES CALLEDS

G10T , TAND , PIOV , PACK , XMIT ., ABS ., WAIT
ENCODE, BFILF , RETUAN

SATTCHES = /0N, /8VU,/C0

RALOCK LENGTH
TATN, TI%3 (dd522eT4
IMVTAB 238 (208714)
ARGS 22 (Aa#us5a)
COMFLG 4 (reno10)

*aCOMPILER eowwa CORExw
PRASE USED FRFE
~_DECLARATIVES 21086 16788
T EXECUTABLES Q2008 15858
__ASSEMBLY 02054 18729
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Procedure BERC2

Procedurc BERC2 builds and sends control words to the BERC 3000, and runs a
BERC test if B2SW is on.

BERC2 is similar to BERC1. The main differcnce is that it packs B2DA, B2XC

B2RC, and B2PN into the single Data Generator Control Word for the BERC 3000,

B2ER is used for the minimum errors and B2TM is used for the maximum time,

B2DR is only used to determine the length of time for one block.

Also, in BERC2, IERR(2) will be set to 138, 238, and 338 instead of 137, 237,
and 337 as in BERC1,
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¢ #aPROCEDURE FOR 3000 BERC#a

THIS PROCEDURE ALWAY 78 UP TH NIRQL WOR F L]
C THE BERC I8 RUN UNYIL THERE IS EITMER AN ERROR, INSUFPICIENT TINME,
C OR YHE MINIMUM ERRORS, THE NUMBER OF 9178, 8LOCKS, ERRORS, AND

C XERRORS ARE DISPLAYED,
COMMON/ JMVTAB/ISPAC(174),1FLG,BERC,POLAR,SENSE,PATN,

181ZE1,S12E2, MAXTIN,NINERR, DATRAT
REAL#8 REAVAL

REAL*4 DATRAT(2)
INTEGER MAXTIM(2),MINERR(2)

BYTE BERC(S),POLAR(2,2),8ENSE(3),PATN(2),912ZE1,812€2
BYTE IFLG(8D)

BYTF. PVAL(12)

CONHONIARGSIISK!Ptaﬂ‘l!ERR(Z)
COMMON/COMPLG/ ICOND, TEAS, JERR, NEWFIL

REALwY4 BSVAL(S)

INTEGER DGC,DGI,CoW,CMND,DATWD
INTEGER IARRAY(4),CKD,S8ET,ON,OFF

EQUIVALENCE(I812F,817¢1)

EQUIVALENCE(IPAT,PATN)
DAYA stxc7i!§alisqll“oltsvltbplt’plfﬁvlf9/

DATA TARRAY/68,69,70,72/

DATA DGC/*73/DGI/"23/COW/"167720/CMND/"167722/DATRD/ 167724/
DATA MSKMAN/"100000/MBKRDY/"200/MSKSYN/ UURAN/MSKOVF/ 10000/
DATA IZERO/"™®/IRESET/"20@/ITEST/"560/

DAYA CKD/8/SFT/4/0N/1/0FF/0/

DATA ID161,10162,1DIG3/3w0/

CALL GIOT(CSW,JDIN)
1F (1AND(JDIN, MSKMAN) (NE.@) GO TO 698

CALL PIOT(CSwW,ILERD) "” o
C SET U'P COANTROL wWORD

Io0UTER
ITMPESENSE (1) -
CALL PACK(2,8,TTHP,J00UT)

 ITMPBSENSE(2) L
CALL PACK(2,6,1THP,JN0UT)
TTMPSSENSE (3)

TaLl PACK(2, 4, TTUP,JHOUT)Y
ITMPBPATN(2)

CALL PACK(3,?,ITMP,JDOUT)
c SEND CNONTROL WORD YO udC

CaLL XMIT(hGT, 06T, J0O0UY, @, JERR)
GO TD (12,307,310,320,40P) JERR

17 10 27 Is1,4
TFC(IFLGCTARRAY (1)) EQ,CAD) IFLG(IARRAY(]))SSEY
22 CONTTHNE
IF(BFRC(2)EQ,NFF) GO TO 1AW _
TTUTTTTTT T T SEV UP ARFRT 3002 TFSY
1512280

CALL UNPACK(S,8,I8TZF,I8127)
RLOCKERSVAL(T1SIZ241)

117 TINCREBLOCK/ABS(DATRAT(2)) /64
TIMESTINCR

NRL KB

36
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ICOUNTSS ,
c RESEY SYN v PLAG
158 CALL P 0 (CHND.!RESE )
CA ALY (]

!F(JHFLG.N!.!) GO TO 4e0
CALL GIOT(DATWD,JOIN)
IFCIAND(JDIN, MSKSYN) (NE,B) GO TO 610

c SEND COMMAND WORD=eSTART TESY }
153'E6ﬁTTﬁU%“"""""‘l"""' ]

JOOUT=]ITESY
CALL PACK(4,0,18122,JD0UT)
CALL PIOT(CMND,JOOUT)

160 CONTINUE

CALL GIOTECGN‘JD!N)
Irt MEK 608

IF CIAND(JNIN, MSKRDY) .EQ, @) GO TO 160 o
Catl GYUTTUITNUpJDYN!

TP CIANDCJOIN, MSKSYN) ,NE,A) GO TO 620

TFCIAND(JDIN, MSKOVFY .NE,0) GO T0 630
ICOUNTRICOUNT4TAND(JDIN, "7777)

{ KBLKsRBLR+T
A 1F (N2 _K,NE,3PANB) GO 7O 17@
ISTATe}
WRITF(2,0899)
T T UTRU FORWATUT RUN TERMINATED BUE YO EXCESSIVE BLOCK COUNT®/) —
GO TO 180
T7* CURTYNUE
ISTAT=zQ
T T YFUICOUNY L GELMINERRT2YY GO YO 2ud
C INSUFFICIENT ERRORS, TRY ANOTHER BLOCK
T T T YIMFaYTINERYINCR i
IFCTIME,LE MAXTIM(2) JOR MAXTIM(2) . EQ.8) GO TO 155
T InsurrtcxENT‘TTFF‘FUW‘TNUTHER‘BLucx

WRITE (2,9088)
T SN FORYATUP RUN TERWMINATFD DUE YO INSUFFICIFANT YIVME®/Y —

!STAI-!_ i - .
- 3 187 YEASSIEASe2 ) ]
r NISPLAY # BLNCKS, RITS, FRRORS, XERRNKS :

70r CONTINUE
WRTTE(S,218) NBLK e
T T 21 FORMAT(’0?, 6%, "HERE  3Pwa’/1X,T12,* BLOCKS?) 1
BlTSsBdl OCKANRLK/ 10200,
T T T UREAVALSAITS T
CALL ENCODE(REAVAL,PVAL,®)
WRITE(S,72
220 FORMAT(1X,12A1," KB175¢)
ST T T T URRYTRLS, 239 ITOUNY e L
23¢% FORMAT(IX,112,° ERRORS?)

] [ ]
PEAVAL®R ]
GO T 760 4
PS™ REAVALBICOUNT®IPA, A/ (BITS*1WRY)
T T T T 2o TALL ENCDOETREAVAL,PVAL, ™) - =
| WRITF(S,247) PVAL o -
'—'_"”“_""_"?iﬁ':ﬁfﬁiffTYTT?TTT’Y"Eﬁ!U§§T7S
PAT230

IERR (1) =0

37
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CALL UNPACK(8,8,1PAT,IPAT2)
1688 CONTINUE
¢ M

ALL RETUR

c UDC ERROR
300 CONTINUE
1ERR(2) 8138

310 CONTINUE
JERR(2) =238
G0 TO 350
320 CONTINUE
1ERR(2)s338
35e !:!l‘l!ll
CALL RETURN
c WAIT ERROR
[TT) sg:;!Ngts
s; s
IERR(2)s) 00

CALL RETURN
BERT EWNORS

T
500 CONTINUE
YERR(2)u738
5S¢ JERR(1)s4
CALL REYURN
600 CONTINUE
TERR({2)e1YR
60 70 SSe
610 CONYINUE
ttun(:!-;:u

620 CONTINUE
TSYAYs2
WRITE IZoQt.)

60 TO tee
N

YNC?7)

A3F
ISTATs}
w 1 ’

920 FORMAT(® RUN TERMINATED DUE YO ERROR COUNT OVERFLOK®/)
GO TO 180

]

END

ROUTINES CALLEDS
RINT , YAND , PIOY , PACK , YWIT , UNPACK, ABY
YAIT , ENCODF, BFILE , RETURN

SAITCHES B /ON,/8U,/2C0

BLNCK LENGTH

h . YA
IMVTAR 230 (200714)
D 1.1 L (4 I'Ld k1))

COMFLG & {wanniad)

AACOMPILER eonen CORERN
PFASE USFC PATE
NECLARATIVFS 01386 16780
A8 15918

ASSEMBLY f19%n 18853




Subroutine BFILE

BFILE is called by BERCI to enter a reeord of BERC data into the BERC File,
If a BERC File does not exist, BFILE attempts to ereate it in either the Fade or Hop

area on the Disk,

A BERC Tile consists of eight blocks of 256 words. Each block is organized

into 32 records, the last of whieh contains only the number of records in that bloek.

A BERC File record has eight words as follows:

. Number of bloeks (Integer)

., 3. Number of kilobits (single preeision)
. Number of errors (Integer)

., 6. Data Rate (bits per second)

. Low Byte: BERC Number (1 or 2)

1
2
4
5
7
7

. High Byte: Status (0 = No errors, 1 =Insuffieient time, 2 = Lost Sync,
3 = Error Count Overflow, 4 = Exeessive Bloek Count)

8. Low Byte: Pattern (Code)

8. High Byte: Bloek Size (Code)

Error codes are returned using IERR:

IERR(1) = 4 If there are any errors
IERR(2) = 400 H there is a directory search error
IERR(2) = 500 If there is no room for a BERC File
IERR(2) = 600 If BERC File is full,




RS, g H o

DY

e

[ FIOC

[Get System
Name of
BER(" File

SETFIL
Prepare to
Access BERC
Fite

READRW

Read Current
Block

RERD
File Full?

Indicate
BERC File Full
IERR(2)=600

|

FILOC

Create BERC
File in Fade

Pattern Area

]

Set Record
Count to 0

SETFIL

Prepare to

Store New
Flle

| LI

T Femen!
Line Erann
Counter

Increment
Line Erase
Counter

Set Up New
BERC File
Record

FILOC

Create BERC

File in ltop
[Pattern Area

WRITRW

Write Updated
Block onto

Increment
Line Erase
Counter

Disk

Set Record

Count in
Next Block
to 0

r Indic
No Room For
BERC File

| 1ERR(2)=500

Indicate
Directory
Bearch Krror
TE R 2 =400

Indlecate
BERC Frror

1IERRin

Return
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;. SUBROUTINE BF JLE(NBLK,BITS, ICOUNT,RATE,NBERC,ISTAT,PATN,SIZE)
- FNTER RECORD OF RERC DATA INYO BERC FILE

TERR(1)md IF ANY ERRORS

1ERR(2)m4uv0d IF DIRECTORY SEARCH FRROR

TERR(2)25%2@ IF NO ROOM FOR BERC FILE

JERR(2)=607 IF BERC FILF FULL

EACH DERL FILE RECORD HAS & WORDSt

11 N''MARER OF BLOCKS (INTFGER)

2031 NIMBER OF KBITS (SINGLE PRECISION)

ag NUMBEP OF ERRORS (INTEGER)

6,68 DATA RATE (SINGLE PRECISION)

71 LOW AYTEs RERC NUMBER(1 OR 2)p

78 HIGH RYTEs STATUS (@sMU ERRNRS, |sIMSUFFICIFNT 11mE,
28L0ST SYNC, 3sERROR COUNT OVERFLOW)

a3 LOWw BYTF: PATTERN (CODE)

Bt WIGH RYTE: BLOCK STZE (CODE)

1t COMMON/COMFLG/ 1COND, JEAS, JERR, NEWFIL

-y- COMMON/ZARGS/ISKP(2R), 1IERR(2)

18 REALe4 BITS,RATE

IN B ’ (8,32)

INTEGER IBITS(2),IRATE(2)

INTEGER PATN,S12F

RYTE SYSNAM(S)

EQUIVALENCE(IBUF (1) ,RECORD(1,1))

1 EQUIVALENCECIBITS,DBIT8), (DRATE, IRATE)

, DAYA nNwDS/2%587

c GET SYSnam OF BERC FILF

CALL FILOC(2,3, 7RERC,FIL?,SVEMAN)

IFCICOND,EQ,®) 6O TO 30

TEASaTEAS !

IFCICOND, ER,2) GO TO 10
r BINETYORY SEXRCH EWNON

S CONTINUE
TERRT2Ysda0

18 CUNTINUE

NEWFILST ,
CALL FILOC(1,3,"BERC,FILY,SYSNAN)
TFCICOND,EQ,8)
1EASSIEASe !
TFUICOND, NE,

4 TRY HOP FILE

“NEWFYLaS

CALL FILOCC1,3,°BERC,FIL?,SYINAN)
‘ 1 o0, GO YO 28
i IEASSIEASet —
‘ TF{(Y oNE,
: 60 Y0 200
T — CREAYE NEW BEURC VPILY
28 CONTINUVE
[} :
CALL SETPILCI,BYSNAN,JERR,°DK 9,1)
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€ PeAD IN NLD BERC FILE
1n COMTINUE

CALL SETFIL 3,SYSNAM,JERR, DK %, 1)
ro 50 1BLKEY,7

TTTCALL RFAoaw(s.luLn.1aur.~uns.J£an)”"

1+ (1BUF (256),LT,31) 6O Tn 12¢

L8 CONTINVE
o ReRC FILE FuULL

TERR(2) 2602
6o To 3@a o
c ENTER NEW RECORD INTO BE
" 1P COMTINUE

RC FILE -

TTNRFCEIBUF (256)¢1
NBITS=ALTS

— e RECORO(2, VREC)SIAITS(DY

FRATERRATE
RECURD(1,~REC)BNALK

RECORD(3,NREC)®1IB1TS(2)

~RECORD (4, NREC) sTCOUNY
RECORD(S,NREC)SIRATE(L)

’ » (e
CALL PACK(B,8,NBERC,RE

)

CORD (7, NREC))
Tatl A1) ’ + NRET))
CALL PAC“(B,O'P‘TNORECORD(GONREC))

o TALL PACK(S,H,SI7E,RECORD(E,NREC))

18UF (256) SNREC

CALL » ] ’ o Nulo,
1F (NREC,NE,31) GO YO 156

TBLK=IRLK+]
IF(1BLK,EQ,8) GO YO 150
' UMBER OF

CALL READRW (3, 1BLK, IBUF,NaDS,JERR)

o

—YBUF(256)8®
CALL wRITRW(3, 1BLK, I1BUF,MwDS, JERR)

158 CONTINUE

ENDFILE 3
“REYURN
c NO ROOM FOR BERC FILF
?
1ERR(2)8500
300 CONTINUE
1ERR( )88
—RETURN
END
ROUTINES CALLEDS
FILOC 7_3ETFYI7—IETUIW7_PICK’T“ITYIW*
SWITCRES & /UN,/%U,7C0
0y —BLUCK CENGTH
BFILE 799 (003276)*
CTOVFLG & (
ARGS 2e (090054)

22COMPILER swwwa CORERt
DECLARATIVES 21086 1678

L)
EXECUTABLES 01620 16236
ASSEMBLY 01313 19470
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Subroutine XMIT

XMIT outputs the word JDOUT to the UDC-11 module, OUTMOD. It then reads
back the data from the input module, INMOD, and eompares it with JDOUT, JSEL is

used to select Control Word A or B if necessary:

JSEL = 0, No Seleet Neecessary
JSEL = 1, Select A
JSEL = 2, Select B

XMIT returns JERR as the error eode:

JERR =1, No Errors
JERR = 2, Read Error
JERR = 3, Write Error

JERR = 4, Verify Error

JERR =5, Wait Error




WATT

Walt imi
Meer

Set Fryor (‘od;]

To Indicate
no Frrors

Indicate
Wait Error
JERR=5

LAY

Sl 11007 ) P T 2 ek PR Return
o UW=11

Indicate
Input Error

JERR=2

Dt put
Errort

Chualput Return
L T ( )

Indicate
Verify Error
JERR=4

L

Antect ( Returm )
Inpait Wirrad

Inealy
Weilte Freor
JFRI=1

( Return ’




FORTRAN V86,13 09110183 11eDECeTa  PASE |

0D, INWDO, JOOUT, JREL, JERR)
XNIT QUTPUTS JOOUTY YO THWE UDCwe3), OUTMOD, IT THEN
READS GACK THE DATA PROM INNOD ANO COMPARES IT WITH
JOOUY, JSEL I8 UGED TO GELECT CONTROL WORD A OR 8
JOEL98,NO BELECT NECESSARY
s8, OELECY A

.
v l.i"

— 8%, SELECY &
JERR 18 THE ERROR CODE, {aND ERRORS, 28READ ERROR,
JoWRITE ERROR, AsVERIFY ERROR, ANO SewAIT ERROR,
INTEGER QUTHO0,0618
0ATA 0GI8/%72/
JERRe
T 7" CALU ODOWTI,0UTHOD,JODUT,J8TAY)
10 IF(JBTAT,EQ,3) GO YO 300
IF(JOTAT,EQ,2) GO TO 318
IF (JOEL,EQ,0) GO YO 20
JOELOJBELw]
CALL OOW(1,0618,J8EL,J8TAT)
15 IFCIJSTAT .EQ,3) GO TD 388
1IF(JSTAT,EQ,2) GO 70 1S
20 CALL WAIT(308,1,JWFLG)
IF(JWFLG,NE,1) GO TO SB8
CALL OIW(1,INMOO,JOIN,JBTAT)
36 IF(JSTAY.EQ,3) GO TO 200
IF(JSTAT,EQ,2) GO YO 38
IF (JOOUTNE,JOIN) GO TO 408
RETURN
208 JERRe2
RETURN
300 JERRe) i
RETURN
408 JERRss
RETURN
500 JERReS
RETURN
EnD

L L LY

ROUTINES CALLEOS
boWw , wWAlTY , OIw

OPYIONS ®=/0N,/8U,/C0,/0P1Y

8LOCK LENGTH
xnlY 194 (000624)»

2eCOMPILER evace COREee
PHASE USED FREE
OECLARATIVES 00982 028)1)
EXECUTABLES oi22)3 81772
ASSEMBLY 01658 06577
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SECTION V

HARDWARE DESCRIPTION

This section describes the control and interface circuitry for the BERCs. For
details concerning the BERCs, refer to the manufacturer's O&M manual,

R .

1. INTRODUCTION

The BERC control logic provides the hecessary timing, decoding, and buffering
to properly select, under computer control, the desired parameters for a given test,

In addition, counters and storage elements are provided to collect and transmit re-
sultant test data to the CSEL computer,

For this discussion it is best to think of each BERC as containing two sections;
] a data generator (transmitter) and a meter (data amalyzer), Each section is con-
4 y trolled by separate logic sections (see Figure 8).

Figures 9 and 10 show the basic data generator control elements for the
f 1210A and 3000, respectively. Figure 11 shows the basic meter control elements,
This figure is applicable to both the 1210A and 3000 since their respective meter
interfaces, although physically separate, operate essentially identically,

Optoisolators are used to separate the power supplies and signal grounds of the
| BERCs from that of the logic interfaces. This prevents ground loops, etc. from
causing errors in control and/or data signals. The optoisolators are noninverting
devices biased to be TTI, compatible on both their inputs and outputs. See Figure 18,
circuit U15, for the schematic of the optoisolators used in the BERC control logic.

R i §

2. DATA GENERATOR CONTROL

The data generator control interfaces are primarily static buffers for control
words from the UDC-11 which initialize the data format in the BERCs prior to be-
ginning a test. These interfaces also decode certa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>