


















































































































































































































































5. End Procedure 
a. Disconnect from channel 
b. Deselect file 

3. 5. 2 Initial Selection 

After a power on reset or at the end of a chain of 
commands, the micro program enters the initial 
selection routine. The program loops, waiting for 
SELTO to rise. Two ways for SELTO to rise are: 

1. A Start or Test 1/0 is given and the control 
unit part of the Address Out byte matches the 
pre-wired 2841 CU Address. 

2. The 2841 raising Request in (Polling Interrupt) 
allows SELTO to rise when channel transmits 
Select Out. 

SEL TO up causes the 2841 to branch out of the 
loop to microblocks which test for type of selection. 
SELTO can be raised by one of the following: 

a. SELTO comes up via polling interrupt 
and is most likely a result of any Gated 
Attention from unchained SEEK commands. 

b. SELTO comes up via polling interrupt 
with ST (2) on, indicating some status 
information stacked in the 2841. 

c. If SEL TO comes up via polling interr­
upt with ST (2) on, this indicates that 
the 2841 was addressed while finishing 
a write operation. This condition in­
dicates the CU was busy when ad­
dressed and is not now busy causing 
Request In to be set by the Queued 
latch. The CU now will transmit a 
CU End Status byte. 

d. SEL TO was raised from channel by a 
Start or Test 1/0 command. 

e. In this case outstanding status is also held 
in the 2841. 

The following items are accomplished in the 
initial selection routine: 

1. Operational In raised. 
2. Poll Enabled and Queued latches reset. 
3. The File Mask information is reset. 
4. The device part of the Address Out byte is 

converted from 3-bit channel coding to one of 
eight bit mod select type coding. 

5. Address In is raised. 
6. The module select number is used in determin­

ing the type of device selected. This is accom­
plished by two CE punched ROS words. It is 
necessary for the 2841 to know the device type 

3.10 

since there are slight differences in the micro 
programming for each type. 

7. The device typ'e interface is selected. For 2311 
this is accomplished with an i-FT statement. 
This selects the 2311 File Tag interface register, 
thereby routing the output of UR to 2311's. 
2-FT or 4-FT selects the feature device 
File Tag register, and blocks the 2311 File Tag 
register. In this way, the output of UR is 
routed to the feature devices. 

8. The interface is checked for unselected status. 
If there is any, the micro program posts unse­
lected status, waits for Command Out, goes to 
the end procedure, transmits Unit Check to 
channel, and expands the error into 3 sense 
bytes, when a Sense Command is received. 

9. Select a file by placing module select number in 
UR. 

10. Wait for Command Out. 
· 11. Check operable. If inoperable, expand into 

either Off Line, Busy, Unsafe, Seek Incomplete, 
or End-Of-Cylinder indication. 

12. Check Gated Attention. If Gated Attention from 
a selected device is up on a Test 1/0 operation, 
Device End in initial status byte is set. Device 
End and Busy are set in the initial status byte on 
a Start 1/0 operation. For both commands De­
vice End is cleared if channel does not stack the 

1 status byte. 
13. Raise Control Tag and Head Select. 
14. The micro program now exits to command 

decode. 

3. 5. 3 Command Decode 

Command Decode has entries from initial and 
chained reselection. In this section, the command is 
first decoded into either Control, Read, Search, 
Write, or Test/Sense 1/0. The commands are then 
further decoded into IPL, HA, Count, Key, Data (or 
combinations of these), Control, Sense or Test 1/0. 
Testing of the command by the File Mask is done in 
this section. If the command violates the mask, the 
program exits to End Procedure. In this section, 
the original command byte is destroyed and a new one 
formed. (Refer to QA009 for coding of the orientation 
data which identifies where the last command ended.) 

AU of these commands exit to the Initial Status 
Presentation routine in order to present inital status 
to the channel. As the micro program must have a 
method of entering the section of the micro program 
selected by the command decode after presenting 
status, t;he OP register is set with a constant to allow 
branching to the selected section. 

In addition, one of the register is set with a 
code to indicate to the micro program the types of 
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Figure 3-3, Recalibrate 
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Figure 3-6. Read Record Zero to a 2311 
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Figure 3-6. Read Record Zero to a 2311 
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Figure 3-9. Read Data and Read Key - Data to a 2311 
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Figure 3-10. Write Home Address for 2311 
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Figure 3-11, Write Record Zero for 2311 
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Figure 3-11. Write Record Zero for 2311 
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Figure 3-12. Write Count - Key - Data for 2311 
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Figure 3-12. Write Count - Key - Data for 2311 
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fields, if any, to space over before starting the ex­
ecution of the command. 

Examples: 

1. An unorientated Read Data command with the 
MTM bit off. BY equals: 00010110. This 
indicates a Read Data operation, with a skip 
of two fields before execution. 

2. A Write Data command chained from a Search 
Key Equal. BY equals: 10011000. The last 
command ended after a Key Area. The micro 
program next begins in a data area. 

3. 5. 4 Initial Status Presentation 

3. 5. 4. 1 Not Write Immediate 

This section is used to present initial status to the 
channel. In addition, the timing relationship to the 
track is maintained if the micro program is oriented 
to the track. Also, Index is checked in case Read 
or Write gate is still up. Read gate, if down, is 
turned on by the Initial Status routine. ff the com­
mand does not need Read gate up, it is reset in the 
command section. 

3. 5. 4. 2 Write Immediate 

This area is used to present initial status to channel 
for all commands which begin writing immediately. 
The timing relationship to the track is maintained. 

At the proper time, Write and Erase Gates are 
raised. Based on the previous setting of ST register 
bits, the micro program either begins writing bytes 
of zeros (alpha gap), or continues writing bytes of 
ones (After a formatting write, not HA). 

If there are no errors, exit is to the Load Counts 
section. OP now contains the type of operation and 
the track orientation necessary to accomplish the op­
eration. 

3. 5. 5 Load Counts 

The Load Count routine is used on Read and Search/ 
Scan operations. It checks the type of command 
(CKD, KD, D), the present orientation to the track 
and sets up to read or clock the next field. The 
routine must maintain the totals of key length and 
data length for use in the Gap Spacing routine. 

Load Count also checks for End-Of-File, data 
length of zero condition, missing key area, and key 
length zero. The Load Count routine sets up the 
controls to handle these conditions in the Read or 
Search/Scan routines. 

3, 5. 6 Write Operations 

The Write routine is entered from either the General 
section or the Write Immediate section of Initial 
Status. The Write routine writes gaps (including 
Address Marks), handles Service In/Service Out 
responses to receive data from the channel, and 
ST4 responses to supply bytes to SERDES. 

This routine has its own load count section. It 
must keep track of orientation to the track for for­
matting the track and writing the Beta gap. The 
Alpha gap is written in the gap spacing routine. The 
routine loops within itself until the last area is 
written. It then exists to the End Procedure. 

3. 5. 7 Control Operations 

The Control command section is a group of routines 
which handle the Control commands. The device type 
and the type of operation to be done are determined. 
Seek limits are set up depending on device type. The 
Service In/Service Out responses are handled in order 
to transfer the address data to the 2841. The address 
data limts are checked. The address data is decoded. 
The address data and the proper tags are sent to the 
devices. The tags vary depending on the device type. 

This section also handles the Set File Mask 
command. The mask data is received from the chan­
nel and stored for use on seek and write commands. 
The checking of commands with the File Mask is 
done in the Command Decode section. 

The Space Count and Erase commands are 
handled in the Write section even though Space Count 
is classed as a control command. 

3. 5. 8 Sense Operations 

The Sense I/O routine is entered from the Initial 
status Presentation routine after the status byte has 
been accepted by the channel. 

A test is made to see if the sense information is 
stored. If the information is not stored, the routine 
transfers bytes of zeros to the channel with the ex­
ception of the File status byte. If the information is 
stored, up to six bytes of information are transferred 
to the channel depending on the count in the CCW. 
The routine controls the Service In/Service Out re­
sponses for the transfer and keeps track of how many 
bytes have been transferred. Exit is made to End 
Procedure. 

3. 5. 9 Flag Byte Processing 

The Flag Byte Processing routine is entered on all 
Address Mark Search, Read or Search HA and Read, 
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Write or Search RO operations. This routine checks 
for missing Address Marks, Overflow Records, and 
track condition bits. On Search HA commands, the 
routine also stores the Flag byte to be used in writ­
ing Flag bytes on other records on the same track. 

Exit is to the Read/Clocking or Search/Scan 
routine if the track condition is good. ff the track 
condition is defective, exit is to End Procedure. 

3. 5. 10 Index Processing 

The Index Processing routine may be entered from 
Initial Selection on Read, Write, Search HA or RO 
operations. 

This routine checks for missing Address Marks, 
No Record Found indications and timing conditions 
when Index is needed to control the operation. 

On Write Home Address operations, the Index 
Processing routine requests the Flag byte from the 
channel and sets up to control the size of the HA gap. 

On Multi-Track operation, this routine-handles 
head advancing and checks for an End-Of-Cylinder 
condition. 

3. 5. 11 Read/Clocking 

The Read/Clocking routine is entered from Flag 
Byte Processing, s·earch/Scan or Gap Spacing. 

The Read routine must service the ST4 re­
sponses from SERDES, transfer the byte through 
ALU to insert the parity bit if needed, generate 
burst bytes and handle the Service In/Service Out 
responses to transfer the information to the channel. 
The routine also handles field count decrementing 
to determine when the field operated on has been 
completed. 

The routine is used for clocking over areas that 
are not needed for the command being done, ie: kE)y 
area on a Read Data CCW. This is done by not set­
ting up the Service In/Service Out response. There­
fore, no data is transferred to the channel. Burst 
byte generation is done but errors do not cause an 
exit to End Procedure while clocking. 

Orientation to the track is updated in the Read/ 
Clocking routine so that the proper decisions may 
be made in the Burst Byte and Exit Decisions section. 

3. 5. 12 Search Operations 

The Search routine handles the Service In/Service 
Out responses in write mode in order to transfer 
data from the channel. The Search routine also 
handles the ST4 responses from SERDES in order to 
transfer data from the device. The routine transfers 
data through the ALU for parity generation. Burst 
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bytes are also generated. The data from the channel 
and the data from the device are compared on a byte­
for-byte basis for high, low or equal as determined 
by the command. The routine sets controls which 
later cause setting of the status Modifier if the con­
ditions are satisfied. 

Exits are made to Burst Byte Processing or 
Clocking routines as called for by the type of com­
mand. 

3. 5. 13 Scan Operations 

The Scan routine replaces the search routine if the 
Scan feature is installed. 

Search operations work in the same manner as 
before. 

Scan operations are the same as Search opera­
tions with these exceptions: 

1. The Scan routine must be able to suspend com­
paring when a mask byte (Hex FF) is received 
from the channel. 

2. Because Scan operates on the Data area as well 
as on Count and Key areas, the Scan routine 
must decrement a two-byte count. 

Exit is made to Burst Byte Processing or 
Clocking routines. 

3. 5. 14 Burst Byte and Exit Decisions 

Entry to the Burst Byte and Exit Decisions section 
is from Read/Clocking or Search/Scan routines. 

This routine reads the two Code Check bytes 
and Exclusive or's the two check bytes with the 
generated burst bytes, and checks both bytes for 
zero. If the result is not zero, set burst error 
condition for use in the Sense bytes. 

Track orientation is updated in this routine and 
an exit decision is made to return to Read/Clocking 
or Search/Scan by way of the Gap Spacing routine or 
exit to End Procedure. 

3. 5. 15 Gap Spacing Operations 

Entries to the Gap Spacing routine are from the 
Burst Byte and Exit Decision routine, or from the 
gap Writing routine. The Gap Spacing routine con­
tains a timer which is set up to control the resetting 
of Read gate and the timing out and turning on of read 
gate. Read gate is turned on in order to read the 
Sync byte in the gap to locate the next record. Exit 
from the Read gap spacing routine is to the Index 
Processing routine on overflow records or to the 
Initial status Presentation routine. Entry to the In­
itial status routine is made after the presentation of 



status is complete in order to make decisions on 
entering the next area. 

The Gap Writing routine contains a timer to 
control the number of bytes written in the gap. The 
routine also controls the byte configuration for the 
gaps. The number of bytes written varies depending 
upon the type of device being used. This routine 
writes up to, but not including, the Sync byte which 
is taken care of in the Write routine. Exit from the 
Gap Writing routine is back to the Write routine. 

3. 5 .16 End Procedure 

Entry to the End Procedure routine is made from 
Command Decode, Initial Status Presentation, Write, 
Index Processing, Burst byte or Exit Decisions 
routines. Entry is also made from any place where 
an error may have occurred or an end of operation 
detected. End Procedure determines if a chained or 
unchained end of operation exists and presents the 
ending status of the operation. 

To present the ending status, the Status In/Ser­
vice Out response within the End Procedure routine 
is controlled. This routine also sets up a timer on 
chained operations to determine if the next command 
is received without an over-run condition. The End 
Procedure routine also regenerates the Address of 
the selected device for use in the Chained and Initial 
Selection routines • 

Exits from the End Procedure timed section 
for chaining operations are to the Chained Reselec­
tion section. Exit from the End Procedure untimed 

routine is to the Initial Selection loop to wait for the 
next operation. 

3. 5 .17 Chained Reselection 

Entry to Chained Reselection is from End Procedure 
in operations that are indicated as being chained 
from the previous operation. Because the next op­
eration must come within a given amount of time in 
order to prevent running into the next area of the. 
track, a timer is maintained to control the turning 
on and off of Read gate, Write gate and Erase gate. 

Checks are made within this routine for Index, 
in case Index may enter into the sequence of the op­
eration. If an Index is detected, the program exits 
to the Index Processing routine. A check is also 
made to see if the selected device is safe or unsafe. 
If the device is found to be unsafe, the routine exits 
back to End Procedure in order to. indicate to the 
channel that the selected device can no longer be used. 

Before exiting from the Chained Reselection 
routine, an indicator is set up to indicate to command 
decode, whether the device is oriented for a write or 
a not write condition. Exit from the Chained Reselec­
tion routine is to Command Decode in order to wait 
for the command and decode it before going on with 
the next operation. 

3. 5 .18 Command Orientation Summary 

Refer to Table 2 for the valid orientation at the 
beginning and end of each command. 
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Table 2. Command Orientation Summary 

Command Va lid Orientation Orientation State 
Command 

Prerequisite State at Beginning at Completion of 
of Command Command 

Read CKD None AM Data 
Count 

Read KD None AM Data 
Count 
Key 

Read D None AM Data 
Search Equal Count 

Count or Key Key 
Write CKD (Also Wr.ite CKD Data Data 
Write Special CKD) Write RO 

Search Equa I Count 
Write KD Count Data 

Search Equa I Count 
Write D Count or Key Key Data 
Search ID None AM or IP Count 

AM 
Search Key None Count Key 

AM 
Search Key-Data None Count Data 
Search Home Address None IP Home Address 

Home Address 
Read RO None IP Data 

SFM 
Search Equa I 

Home Address 
Write RO Write HA Home Address Data 
Read HA None IP Home Address 
Write HA SFM IP Home Address 
Read IPL None AM Data 
Read Count None AM Count 
Control Space Search (any) 
Record Read (any) AM Reset Orientation 

Search Equa I 
Count or Key Count 

Write CKD Key 
Control Erase Write RO Data Data 
Control NOP None Any Reset Orientation 
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4.1 GENERAL POWER SUPPLY DESCRIPTION 

The 2841 contains the necessary power supplies for 
the operation of 2841 circuitry and certain voltages 
for the attached devices. The 2841 power supplies 
furnish the following voltages for internal use: 

+6 vdc, +3 vdc, -3 vdc, +12 vdc, -36 vdc 

In addition, the 2841 supplies the following volt­
ages to the attached 2311 'sin the subsystem: 

+6 vdc, +3 vdc, -3 vdc, -36 vdc 

Power input to the 2841 is 208/230 vac 3 phase 
30 amperes. Taps are provided on the input trans­
formers of the power supplies to match the voltage 
supplied by the customer. 

Each power supply is equipped with a voltage 
regulator card and a circuit breaker for over­
current protection. The output voltage of each of 
the supplies can be adjusted by means of a potenti­
ometer on the supply. For more information on 
power supplies refer to .IBM Field Engineering 
Manual of Instruction Solid Logic Technology Power 
Supplies, form 223-2799. 

All power supplies are brought up together ex­
cept the + 12 vdc supply which must wait until +6 vdc 
comes up. 

The 2841 provides a controlled ground to the 
attached 2311 's to control power on and off sequenc­
ing of the 2311 's. The 2841 also provides 208/230 
vac, 3 phase power to the attached 2311 's via CB-2. 

Power on/ off control of the 2841 is controlled 
by the CE/NORMAL (Remote) switch. With the 
CE/NORMAL switch in the CE position, power must 
be brought up and down by means of the ON/OFF 
switch on the 2841 CE panel. With the CE/NORMAL 
switch in the NORMAL position, power on and off is 
under control of the using system and the CE panel 
controls are inoperative. Emergency Power Off 
can drop power regardless of the position of the 
CE/NORMAL switch. (Figures 4-1, 4-2, 4-3, 4-4) 

4 .1. 1 Power Supply Components 

4.1.1.1 Circuit Breakers 

CB - 1 (50,..,only) SA - Convenience outlets -115v 
CB - 2 20A - AC power to 231l's 

CHAPTER 4 POWER SUPPLIES AND SEQUENCING 

CB- 3 30A - 2841 power supplies (not 
+12v) 

- 2841 fans 
- 3 phase ac power to 2841 

4 .1. 1. 2 Circuit Protectors 

CP - 1 
CP - 2 
CP- 3 
CP- 4 

3A - +6 vdc power supply no. 2 
3A - -3 vdc, -36 vdc 

4 .1.1. 3 Contactors 

3A - +3 vdc, + 6 vdc no. 1 
lA - 24 vac, +12v 

convenience outlet contactor K-1 
K- 2 
K- 3 

2311 and power supplies contactor 
Emergency Power Off contactor 
(There will be no 24 vac control 
power if K3 is not up) 

4 .1. 2 Thermal Considerations 

There are four thermal cutout switches. One is 
mounted in the TROS gate "A". One is mounted 
above board Bl and one is mounted above board C2. 
The fourth thermal is mounted above the power 
supplies. Opening of any of the thermal switches 
drops R6 which drops R4 and R5 causing a normal 
power down sequence. 

4 .1. 3 Marginal Checking 

No facilities for marginal checking are provided in 
the 2841 other than actually varying the voltages at 
the power supplies. 

4 .1. 4 Power Distribution 

The power supply outputs are fed to bus bars on. the 
front side of the 2841. From these bus bars the 
voltages are distributed to various points in the 
machine. 

The A gate receives its power via a laminated 
T bus which ends in terminal strips on the bottom 
of the A gate. The A gate receives the following 
voltages: 

-36 vdc 
+12 vdc 
+3 vdc 

-3 vdc 
+6 vdc 
ground bus 
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The TROS gate receives the following voltages 
via a laminated T bus on boards Al and A2 on the 
TROS array: 

+ 3 vdc 
- 3 vdc 
+ 6vdc 
ground bus 

Cooling fans for the A gate, TROS array and the 
power supply stack receive their ac power from 
terminal strip TS~! located within the ac sequencing 
box on the left side of the 2841. 

4, 2 

4 .1. 5 Power filter locks 

Relay 1 is a 2 second time delay relay which begins 
timing when power sequencing is started on the 
2841 (CE or NORMAL (REMOTE)). Two seconds 
after the sequencing has begtin, the power on hold 
control is transferred to Relay 5, if Relay 5 has not 
picked at this time, power will sequence down. 
The 2 second time delay also allows 2 seconds 
for power on surge current to settle down before 
allowing the next control unit to begin its power up 
sequence. 



208 Voe 
3/Phase 

2841 

1 
CB3- This Wi II Bring Power Ta 24 Vac Control XFRMR 

l 
24 Voe 

1 
Kl I K3 
Picked 

Kl·- Power To Convenience Outlet 
K3 - Emergency Power Off Circuit I• Normal 

Normal CEA .--------------< Normal >-------------..., 

Pick 

2841 
Power On 

Button 

I 
R2 • R3 

Pick 

I 

208 Vac To 2311 's - 2841 Fan5 
2841 Power Supplies K2 H 

...__,____.. ------~ 

H 6 voe Supply 
Is Up 

'----.,..--~ 

R6 
Pick 

R5 H Power On Hold -All Circuit 
Pick Protector Normal - R5-2 N/O 

Provides Hold To K2 Contactor 

Figure 4-1. Power On Sequence 

Ta The 2841 

Using System 
lni ti ates Power 
Up Sequence 

Start 
Rl 

Timing 

2 Sec 
Delay 

R4 
Pick 

Ready Relay Picks - Power On n 
Reset Drops - Give Log le Start 

'---.--~ 

Pass Pwr Seq 
Control Ta 
Next Cont 
Unit 

2841 Is 
Powered 
Up 
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Press 
2841 . 

Power Off 

Remove "Controlled Ground" 
From Z31 l's To Initiate 
Power Off To Files 

R4 RS 
. Drop 

K2 
Drop 

R6 
Drop 

2841 Is Powered Down­
Kl I K3, And RIO 
Remain Up Unless CB-3 
Is Turned Off 

Figure 4-2. Power Off Sequence 

4.2. 2 

Open 

CE 

2841 
Power ls Up 

Normal 

R2-R3 
Drop 

RI 
Drop 

Drop "Ready" And 
Power On Hold 

Drop AC Power To 
Supplles And 2311 's 

Closed 

Using System 
Drops Power 
Control Hold 

Stop Power Off Sequence 
Until All 2311 Heads he 
Retracted-Insure Voltages 
To Maintain File Safety 
And Drive To Hydraulic Unit 



Emergency Power 
Off Activated 

Drop K3 
In 

2841 

Drop 24 Voe 
Control 
Power 

Drop All Relays 
And Contactors 
In 2841 

Power Is Removed From 2841 
Back To The Input Of Kl & K2 

~ 

Figure 4-3. Power Off Sequence - Emergency Ppwer Off 

Drop "Ready" And Power 
On Control Hold 

Drop AC To Power 
Su plies And 1311 's 

f------1 Drops When 6 VDC Drops 

At This Point The 2841 Will Not Automatically Sequence Up When 
The Circuit Breaker Is Restored - Place The CE/Normal Switch In CE 
(This Activates The Power On/Off Controls On The 2841 CE Panel)­
Press The Power Off To Restore The 2841 Power Sequencing Controls­
Press Power On (On 2841) To Bring Power Back Up Again. 

Figure 4-4. Power Off Sequence - Power Supply Overload or Circuit Protection Trip 
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5.1 2302 MODELS 3 AND 4, 2321, ATTACHMENT 

• Provides circuitry to attach 2302 Models 3 and 
4, and 2321 devices. 

• Provides signals to control device operation. 

• Provides signals to the basic 2841 from the 
devices. 

• Circuitry for all three devices is on one large 
SLT board A3. 

Board A3 provides the circuitry to attach the 2302, 
Models 3 and 4, and 2321 to the basic 2841-2311. 
(Figures 5-1 to 5-11) 

Signals provided by the micro program are 
developed and sent to the devices to control the 
operations. Signals from the devices are gated so 
that they may be used by the micro program. 

Selection of the feature interface is done by 
the micro program checking the unit address with 

Cell Number 
Type Byte 0 Byte 1 

2311 0 0 

2302 Mod. 3 Mod. 4 0 0 

2321 0 0-9 

Example of a Cell Number 0 
2311 

binary address 
(bit configuration) 00000000 00000000 

CHAPTER5 FEATURES 

constants set in the micro program by the CE to 
assign the device type to a unit address. 

The micro program selects the 2311 interface 
with the statement FT = 1; the feature interface is 
selected with a FT = 2 or FT = 4 statement. A 
description of the interface lines for these feature 
devices is included in the applicable device FEMI. 

The attachment consists of the same basic units 
as the 2311 attachment; FT and FC registers, 
Module Selection, Attention and File Status gating. 

The FT and FC bit decodes vary from the 2311 
decodes and vary with each of the devices. The 
micro program varies the set up of the control lines 
and timings for the type selected. 

Table 1 shows the differences in capacity 
and timing for the devices controlled by the 2841. 
Tables 2 and 3 shows the differences in line names 
and controls for the devices controlled by the 
2841. 

The addressing scheme for the seek address 
varies with the different devices as shown in the 
following chart: 

Cylinder Number Head Number 
Byte 2 Byte 3 Byte 4 Byte 5 

0 0-202 0 0-9 

0 0-249 0 0-45 

0-19 0-9 0-4 0-19 
Subcell Strip Bar Head No. 

Cylinder Nutnber Head Number 5 
163 

00000000 10100011 00000000 00000101 
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5.1.1 Device Attachment Limits 

5 .1.1. 1 Attachment Limits of Basic 2841 

A maximum of eight 2311' s may be attached. 

5 .1.1. 2 Feature Device Attachment: 

This feature permits the installation of 2321 or 2302 
direct access storage devices. Any combination of 
devices that does not exceed eight accesses can be 
installed. For this count, the number of accesses 
per physical device is: 

Storage Number of 
Device Accesses 

Per Device 

2311 1 
2321 1 
2302-3 2 
2302-4 4 

Examples: 

1. 8-2321 's 
2. 4-2311's 

4-2321 's 
3. 2-2302-4's 
4. 4-2321's 

1-2302-4 
5. 4-2311 's 

2-232l's 
1-2302-3 

In all cases the ~302 must be an even module 
select number. The 2302-3 must connect to either 
D, F, Ii, or K 1/0 connector. The 2302-4 must 
connect to either D or H 1/0 connector. 2321 's 
must always be the first units connected to the 2841 
on the multiplex cable. 

5 .1. 2 2302 Operation 

• Provide selection, address transfer and head 
selection of 2302. 

When the channel command calls for a 2302 operation, 
the micro program determines that a feature device 
is called for and gives a FT = 4 statement to select 
the Feature attachment. FT bit 5 and not FT bit 6 
determines that the 2302 is selected. (Figures 5-1, 
5-2, 5-4, and 5-5) 

s.2 

The operation is the same as for a 2311 with the 
exception of the Head Address transfer to the 2302, 
which' is a 16 bit address for the 2302. · First, the 
units byte is placed in the Address register and then 
the high order byte is placed in the FC register. 
The Address register and the FC register are gated 
to the 2302 as a 16 bit word~ 

The 2302 has the same bit rate and format as the 
2311 and uses the same read and write circuits in 
BERDES. The HA gap is larger than the HA gap for 
the 2311 (Figure 5-16) . 

5.1.3 2321 Operation (Figures 5-1, 5-3, 5-4, and 
5-5) 

• Provide selection, address transfer and head 
selection of 2321. 

The 2321 operation is different than the 2311 and 
2302. The address transfer sequence and timing 
are shown in Figure 5-5. 

The slower byte rate of the 2321 requires the 
use of a 875 kc Write oscillator. The selection of 
a 2321 operation gates the 875 kc oscillator and de­
gates .the basic 2. 5 me oscillator. 

The slower byte rate also requires a. different 
VFO circuit, The operation of this VFO is the same 
as the basic VFO but at a slower timing rate. The 
Block Bit Ring Advance Single Shot is timed for 
4600 ns instead of 1600 ns. (Figures 5-17 thru 5-20) 

The track format is changed for the 2321 by the 
addition of an Address MaJ'.'k ahead of the HA field. 

On the 2321 if a defect is found on the strip in 
the HA or Record 0 areas they may be moved approx­
imately 800 bytes from index. This is done by making 
the Flag byte bits 1 and 6 ones and by doing a Write 
HA CCW. 

5.2 ADDITIONAL STORAGE FEATURE 

• This feature allows attachment of additional· units 
of 2302 Models 3 and 4 to a basic 2841. 

• A maximum· of sixteen accesses in any combina­
tion of 2311, 2321, 2302-3, 2302-4 is provided. 

• All accesses above the basic eight must be 
2302-3's or 2302-4's. 

• Maximum of eight units. 
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The 2302-3 has two access mechanisms in each 
physical unit. Two consecutive access addresses 
must be assigned to each unit beginning with a even 
address (0-1, 2-3, 14-15). 

The 2302-4 has four access mechanisms in 
each physical unit. Four consecutive access 
addresses must be assigned to each unit beginning 
with an address divisible by four (0, 1, 2, 3-12, 
13, 14, 15). 

It is presumed that there will be no more than 
one 2302-3 on a 2841. This is because one 2302-4 
has the same functions as two 2302-3's for sub­
stantially less rental. 

The hardware capability is: 

1. Standard. A total of two physical 2302-3 
or 2302-4 units attached to a 2841 in any 
of the following combinations: 

2302-3 

2 
1 
0 

2302-4 

0 
1 
2 

Total Accesses 

4 
6 
8 

2. Standard plus Additional Storage Feature. 
A total of four physical 2302-3 or 2302-4 
units attached to a 2841 in any of the 
following combinations: 

2302-3 2302-4 Total Accesses 

4 0 8 
3 1 10 
2 2 14 
1 3 14 
0 4 16 

Two additional I/O connectors are added to the 
feature file connectors. They are addressed with 
a Module Select of 8 and 12 respectively. 

As shown in Figure 5-8, the FT register bit 7 
with the optional interface selected, gates the 
section of the additional accesses. 

5.3 FILE SCAN FEATURE (Figures 5-12 and 5-13) 

• The File Scan feature allows search operations 
on the Data field. 

The File Scan function provides an automatic rapid 
search for a specific identifier or condition. The 
search applies to both the Key and Data Scan opera­
tion, a control mask consisting of bytes of information 

on which a comparison is or is not to be made is 
placed in core storage. The bytes on which a 
comparison is not to be made are identified as a 
special configuration of bits (all one's). A Scan 
command must be given for each data field to be 
scanned. 

This feature provides three new commands, 
each of which may be used in multitrack mode. 

Search Key - Data Equal (0010 1101) 
Search Key - Data High (0100 1101) 
Search Key - Data High or Equal (0110 1101) 

If a logical comparison on equal is encountered, 
Channel End, Device End, and Status Modifier 
signals are generated. If a logical comparison is 
unequal, only Channel End and Device End signals 
are generated. 

The length of the search is dependent upon the 
setting of the M/T bit of the Search Command and 
the sequence of commands given by the channel. If 
the M/T bit is a 1, the search continues until the 
specified condition is met or until the End-of-Cylinder 
is encountered. Should the M/T bit be a 0, the 
search continues until the condition is satisfied or 
until two Index Points are sensed at which time Unit 
Check (No Record Found), Channel End, and Device 
End signals are generated. 

A KL of zero compares Data only to the core 
mask. 

If the CCW Count is greater than (KL+DL), the 
Search operation is completed when (KL+DL) equals 
zero. The 2841 terminates the command with a 
Channel End and Device End. The Status Modifier 
is generated if the logical comparison was satisfied. 

If a Bus Out Parity Error, Overrun, or Data 
Check is detected during a Search-Key and Data 
Equal operation, .a Unit Check, Channel End, and 
Device End signal is generated at the completion of 
the command. 

5.4 TWO-CHANNEL SWITCH FEATURE 

• The Two-Channel Switch feature provides the 
circuitry required to attach the 2841 Storage 
Control to a second channel. Switching from 
one channel to the other is done electronically 
under program control. 

The Two-Channel switch feature allows the 2841 
Storage Control to be switched to either one of 
two channels or to a neutral position. (Figure 
5-14) 
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The Channel Selection switch has three posi­
tions: . Channel A, Channel B and neutral.. When 
the switch is in the neutral position, the 2841 is 
selected by the first channel to complete the selec­
tion sequence. In the event both channels attempt 
to select the 2841 simultaneously, the tie is resolved 
by the switch logic. 

Once the 2841 has been selected by a channel, 
it remains selected to that channel until ending 
status is presented. At that time the channel selec­
tion switch returns to neutral unless: 

1. The channel indicates command chaining, 
2. The last status byte was part of a channel­

initiated signal sequence and was stacked 
by the channel, 

3. The last status byte contained Unit Check, 
or 

4. No command other than Test I/O or No Op 
has been initiated since condition (3) occurred. 

While a channel connection is being maintained 
as a result of condition (3) or (4) above, the 2841 
will not respond to polling by the channel except to 
present stacked status, or Control Unit End. Once 
this connection is terminated, the sense information 
is reset by any signal sequence other than Test I/O, 
Sense I/O, or No Op over either interface. 

If Channel A (B) attempts to select the 2841 
while the 2841 is selected to Channel B (A) , the 
2841 responds to Channel A (B) with the short 
Control-Unit-Busy sequence. (Under no circum­
stances will the 2841 post Control Unit Busy and 
Control Unit End in the same status byte.) This 
short Control-Unit Busy sequence may occur on 
any channel-initiated selection sequence (IPL, 
Test I/O, and all initial commands of a CCW chain). 

Whenever the short Control-Unit-Busy sequence 
occurs, the 2841 attempts (by means of the Request 
In line) to present to Channel A (B) a status byte 
containing Control Unit End after the Channel Selec­
tion switch returns to the neutral position. The 
address byte associated with this status condition is 
the base address of the 2841 on that channel. This 
pending Control Unit condition, in itself, will not 
cause the 2841 to appear busy to Channel B (A) as 
long as the Channel Selection switch is not actually 
connected to Channel A (B) 

Both Request-In lines may be up at one time if 
the Channel Selection switch is in the neutral posi­
tion. The Request-In line on one channel is de-gated 

5,4 

whenever the. Channel Selection switch is connected 
to the other channel. 

The 2841 responds with Unit Check (Command 
Reject) to all commands in the sense group other 
than Sense I/O, Device Reserve or Device Release 
regardless of whether or not the Two-Channel Switch 
Feature is installed. 

5.4.1 Device Reserve Command (1011 0100) 

The Device Reserve command includes all of the 
functions of the Sense I/O Command, and in addition, 
causes the addressed device to become reserved to 
the channel issuing the command. Once a device 
becomes reserved to a channel, it remains reserved 
until that channel causes the 2841 to execute a Device 
Release command addressed to that device or to 
perform a system reset. 

A Device Reserve command is executed regard­
less of any abnormal device status conditions such 
as off line, unsafe, etc. 

A Device Reserve command which is preceded 
in the same command chain by a Set File Mask 
command is rejected with Unit Check (Command 
Reject and Invalid Sequence) . 

The Device Reserve command is rejected with 
Unit Check (Command Reject) by a 2841 which does 
not have the Two-Channel Switch Feature installed. 

5.4.2 Device Release Command (1001 0100) 

The Device Release Command includes all of the 
functions of the Sense I/O Command, and in addition, 
causes the reservation of the addressed device to be 
terminated. 

A Device Release Command is executed regard­
less of any abnormal device status conditions such as 
off line, unsafe, etc. 

A Device Release command which is preceded in 
the same command chain by a Set File Mask command 
is rejected with Unit Check (Command Reject and 
Invalid Sequence) • 

The Device Release command is rejected with 
Unit Check (Command Reject) by a 2841 which does 
not have the Two-Channel Switch Feature installed. 

5. 4. 3 Device Status 

Whenever a device is busy for any reason, including 
reservation to Channel A (B) , any command from 
Channel B (A) addressed to that device is rejected 
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with Busy Status. This in turn, causes the 2841 to 
attempt (by means of the Request In line) to present 
to Channel B (A) a status byte containing Device End 
after the busy condition is terminated. The address 
byte associated with this status byte is the same as 
that associated with the Busy status byte. 

No Request In will be presented on Channel 
A (B) , as long as the requesting device is reserved 
on Channel B (A) . 

Device End status resulting from any channel 
command which causes mechanical motion of an 
access is presented to the channel that issued the 
command. 

Device End status resulting from a not-ready 
to ready transition is presented to both channels. 
Each channel must accept this Device End before 
it can use the device. 

If, as a result of control unit-initiated switch­
ing, a channel stacks a status byte containing Device 
End or Control Unit End alone, the Channel Selec­
tion Switch returns to neutral and the control unit is 
not Control Unit Busy to other device addresses 
from either channel, but will attempt to present the 
stacked status again under control of Suppress Out. 

5.4.4 Miscellaneous 

5.4.4.1 Addressing 

The base address (four high-order bits) of the 2841 
on one channel is independent of the base address 
of the 2841 on the other channel. However, the four 
low-order address bits for any attached device must 
be the same on both channels. Bit position 4 of all 
device addresses must be zero. 

5.4.4.2 System Reset 

A system reset can be initiated by either channel 
at any time. A system reset causes all reservations 
and status conditions stored in the 2841 and related 
to the resetting channel to be reset. Reservations, 
operations, and status conditions related to the 
other channel will not be affected. Both channels 
may initiate system resets at the same time. If a 
channel initiates a system reset when the Channel 
Selection switch is not selected to the other channel, 
the 2841 performs a machine reset. A selective 
reset is effective only when the operational in tag is 
up at the channel interface. A selective reset has 
no effect on d~vice reservations or status. 

5.4.4.3 Interface Timing 

Occasionally, an interface signal sequence may 
require more than 32 µsec. This cannot occur on 
any CCW following the first CCW in a chain. ·All 
signal sequences require less than 64µsec. This is 
an exception to the interface definition. 

5.4.4.4 Use Meter 

A single usage meter records process time in the 
2841; however, a separate meter Enable Switch is 
provided for each channel interface. These switches 
allow each interface to be disabled independently and 
provide a partitioning capability. While in the dis­
abled state, an interface always propagates Select­
Out .and cannot raise any inbound Tag line. In order 
to disable a channel interface, the following condi­
tions must exist: 

1. The Enable Switch for that channel must be in 
in the Disable position, 

2. The channel. selection switch in the 2841 must 
not be selected to that channel, and 

3. The Clock Out line from that channel must be 
down. 

In order to allow a channel interface to return to 
the enabled state, the following conditions must 
exist: 

1. The Enable Switch for that channel must be in 
the Enable position, and 

2. The Clock Out line from that channel must be 
down. 

Programming Note: If a CPU is allowed to enter the 
Stopped or Wait state when the 2841 contains out­
standing status, the status may be made unavailable 
if the meter Enable Switch has previously been set 
to Disable. 

The Clock Out line to the attached devices will be up 
if either interface is enabled and has Clock Out up. 

5. 4. 4. 5 Power Control 

A power control interface is provided for each 
channei. If either channel indicates power On, the 
2841 turns on. The 2841 will turn off only if both 
channels indicate power Off. The normal CE power 
control is available as described in Chapter 4. 
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The emergency power off (EPO) lines from both 
channels must be dropped in order to release the 
2841 EPO relay. The dropping of the EPO lines is 
controlled by channel power control circuit exter-
nally of th.e 2841. ' 

5.4.5 Two Channel Switch Circuit Description 

Figure 5-14 shows the data flow of the two channel 
switch. All lines to or from the channels are gated 
between the channels and the basic interface. 

Initial Selection circuits for each channel, 
control the circuits to prevent both A and B channel 
selection triggers from being set on at the same 
time. When one of the Select triggers is on, the 
other channel cannot select the 2841 until the first 
channel releases the 2841. The trigger that is on 
gates the lines to and from that channel. 

When both triggers are off, the switch is in the 
neutral position and may be selected by either 
channel. 

When the Two Channel Switch feature is installed 
in the 2841, an additional general purpose register 
(SW) is added. The SW register is used to indicate to 
the micro program the status of each device as it 
applies to channels A and B. Meanings of the bits 
are shown on CLD QA 008. 

5.5 RECORD OVERFLOW FEATURE 

• The Record Overflow feature allows a logical 
record to be more than one track in length. 

The Record Overflow feature allows a logical record 
to overflow from one track to another. Record Over­
flow' is useful in achieving a greater data packing 
efficiency and in formatting records which exceed 
the capacity of a track. The limiting factor in the 
size of a record which can be overflowed is the 
cylinder boundary. 

5. 5 .1 Formatting Overflow Records (Figure 5-15) 

The portion of an overflow record which is written 
on one track is called a record segment. Each 
record segment is processed as a normal record 
during Format Write operations. The Write Special 
CKD CCW (0000 0001) is the command used for 
formatting all segments of an overflow record except 
for the last segment. The last segment is written by 
the normal Write CKD CCW. 

5.6 

The Write Special CKDCCW causes a 1-bit to 
be written in bit position one of the Flag Byte of the 
record segment being written. Otherwise, the Write 
Special CKD CCW functions just like the normal 
Write CKD CCW. Note that a Write Special CKD 
CCW is not a valid prerequisite for a normal Write 
CKD CCW and results in the record flagged as a 
segment of an overflow record being the. last record 
on a tr.ack. 

When formatting overflow records, all segments 
other than the first must be recorded in the first 
record ''bucket" following the RO record on a track. 

All segments, other than the first segment, are 
normally recorded without a Key Field, since only 
the· Key Field of the first segni~nt has significance. 

All segments of an overflow record, other than 
the first and the last segments, are the only records 
on the track following the RO record. 

An overflow record may be formatted with a 
sequence of CCW's similar to the following. This 
sequence assumes that a Set File Mask instruction 
was performed prior to the initiation of the Scan 
Sequence. 

1. Seek Position access mechanism 
and select head. 

2. Search ID Determine beginning location. 
3. Write Special Write first segment. 

CKD 
4. Seek Head · Select next head. 
5. Search H.A. Locate next record. 

or RO 
6. Write CKD Write last segment. 

Items. 3, 4 and 5 are repeated as often as needed. 

5. 5. 2 Processing Overflow Records 

The Read Data, Read Key and Data, Read Count-Key 
and Data, Write Data, Write Key and Data CCW's 
operate on an overflow record as though it were a 
normal record. 

The 2841 detects that bit position one in the Flag 
Byte is a one bit. After completing the read or write 
operation in the first segment, the 2841 causes a 
search for the Index Point. At Index Point, the next 
sequential Head is selected and a comparison of Head 
number in the Home Address is done. If the compar- . 
ison is equal, the 2841 searches for the first Address 
Marker on the track. Then, under control of the data 
count in the Count Field, it processes the Data Field 
of this record segment. This operation continues 
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until the 2841 detects a record segment which con­
tains a zero bit in bit position one of the Flag Byte. 
At the end of this record segment, the operation is 
terminated. 

Only the Data Fields of all record segments 
except the first segment are processed when reading 
or writing. (i.e. , Read CKD reads CKD of the first 
segment and data only of all other segments.) A 
CCW chain which starts operation on a record seg­
ment other than the first segment is processed as 
though it started on the first segment. This type of 
operation may make it desirable to repeat the Key 
Field in all record segments if the chain of CCW's 
is dependent on a satisfied Search Key Equal. 

Search ID, SeB.!ch Key and Read Count CCW's 
operate on each record segment as though each 
segment were a normal record. 

5. 5. 3 Unusual Conditions 

In addit~on to the checks provided in normal process­
ing of any record, certain conditions can occur which 
are unique to overflow records. The commands 
stop immediately on detecting the following conditions: 

Overflow To a Bad Track. Overflow Incomplete 
and Track Condition occur when overflowing to a 
track which has been flagged as being bad and two 
additional sense bytes, Bytes 4 and 5, are presented 
to the channel. 

1. Byte 4 - This byte is all zeroes. It is a 
dummy byte inserted for control unit com­
patibility of byte 5 with other control units. 

2. Byte 5 - This byte is zero at all times except 
when overflow incomplete occurs (Byte 1, Bit 7) • 
When overflow incomplete occurs, this byte has 
one of the following configurations. 
00000110 - A read command was in progress 

when the overflow incomplete 
interrupt occurred. 

00000101 - A non-formatting write command 
was in progress. 

00100101 - A search key-data equal command 
was in progress, and the compare 
was equal to this point. 

01000101 - A search key-data high command 
was in progress, and the compare 
was equal to this point. 

01100101 - A search key-data high or equal 
command was in progress, and 
the compare was equal to this 
point. 

01010101 - Any search key-data was in 
progress and the compare was 
low, or a search equal key-data 
was in progress and the compare 
is unequal to this point. (i.e., 
it has already been determined 
that no status Modifier would be 
set in the entire logical record.) 

01110101 - A search high or high-equal key 
data command was in progress, 
and the compare was high to this 
point. (i.e., It has already 
been determined that a status 
modifier would be set in the 
logical record.) 

Byte 5 is used by programming systems to resume 
the scan loop after seeking to a new track. 

Overflow From an Alternate Track. Overflow 
Incomplete and Track Condition Check sense bits 
are set if an attempt is made to overflow from a 
track flagged as an alternate. 

Overflow to a File Protected Boundary. Attempting 
to overflow in violation of a file mask sets Overflow 
Incomplete, File Protected, and Command Reject 
sense bits. 

Overflow to a Track with Incorrect Head Number. 
Overflow Incomplete and Command Reject sense 
bits are set if the Head number compare is unequal 
during an overflow. This condition occurs if the 
last Seek Address issued to the 2841 is not the 
address of the track with the overflow record and 
an overflow record is being read or written. 

s. 7 
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6.1 CASI 

6.1.1 TROS Bit Assignment Chart (Figure 6-1) 

The TROS word is divided into 15 control fields. 
' Each one of these fields performs a particular 

function during one machine cycle. A description 
follows: 

6.1.1.1 CN 

The value contained in CN is loaded into the six 
high order bits of the X register. In addition, CN-5 
is used as the data source when loading the FT reg­
ister, FC register and the IG register, bits 3 and 4. 

6.1.1.2 PN 

PN is a parity bit for the CN and PN fields. Total 
parity should be odd. 

6.1.1.3 CD 

The value contained in this field gates the output of 
ALU (A Register if Bypass bit on) to one of seven­
teen destinations (i.e. , CD=7 gates the output of 
ALU to the DH register) • 

NOTE: Even though the data was loaded into a 
register, it is still on the D Bus and can be tested 
by the micro program. CD=O means to place the 
output of ALU on the D Bus only. 

6.1.1.4 CV 

The value contained in CV determines if the B 
register is gated in True or Ones Complement to 
ALU. 

6.1.1.5 cc 
The value contained in CC determines the ALU 
operation. There are eight different ALU state­
ments. Five different symbols are used to indicate 
the arithmetic operation: 

+ADD 
-SUBTRACT 
*AND 
v OR 
~EXCLUSIVE OR 

CHAPTER 6 APPENDIX 

CC=O: Add or Subtract (CV) the A and B-register 
outputs. Carry In of zero to the low order ALU 
position. Example: DH=KL+ BY+O 

CC=l: Add or Subtract (CV) the A and B-register 
outputs. Carry In of one to the low order ALU 
position. Example: DH=KL+BY+l 

CC=2: AND the A and B-register outputs. 
Example: DH - KL*BY 

CC=3: OR the A and B-register outputs. 
Example: DH=KLVBY 

CC=4: Add or Subtract (CV) the A and B register 
outputs. Carry In of zero to the low order ALU 
position. If there is a Carry Out of the high order 
ALU position, set ST(3). Example: DHC=KL+BY+O 

CC=5: Add or Subtract (CV) the A and B register 
outputs. Carry In of one to the low order ALU 
position. Carry Out, set ST(3). No Carry Out, 
reset ST(3). Example: DHC=KL+BY+l 

CC=6: Add or Subtract (CV) the A and B register 
outputs. Use the present condition of ST(3) as a 
Carry In to the low order position of ALU. If there 
is a Carry Out, set ST(3). No Carry Out, reset 
ST(3). Example: DHC=KL+ BY+C 

CC=7: Exclusive OR the A and B-register outputs. 
Example: DH=KLABY 

6.1.1. 6 cs 

The value contained in this field controls the setting 
and resetting of individual bits in the status register; 
i.e., CS=6 means if the D Bus does not equal zero, 
set ST(2) to a one. The only way to turn ST(2) off 
is a CS=5 statement. 

6.1.1. 7 PC 

PC is the parity bit for CV, CS, CD, CC, BY and 
PC fields. Total parity should be odd. 

6.1.1.8 PS 

PS is the parity bit for CA, CB, CK, CH, CL, PA 
and PS fields. Total parity should be odd. 

6.1 



6.1.1. 9 BY 

The value contained in BY determines whether the 
ALU or A-register output is placed on the D 
Bus. With this bit on, a parity check of the A­
register P bit and the ALU generated P bit is made. 
An error hard stops the 2841 with the Data Check 
lamp on. Example: (DH=KL+O, D=A) 

6.1.1.10 CH 

. The value contained in CH allows a particular con­
dition in the machine to be tested. The X-register 6 
is set or reset depending upon the result.of the test. 
A summary of CH branching conditions follows: 

CH=O: Set X 6 off. 

CH=l: Set X 6 on. 

CH=3, D, E, or F - Test an OP register bit. If it 
is on, set X 6, if not, reset X 6. 

CH=2, 4, 5, or 6 - Test a ST-register bit. If it is 
on, set X 6, if not, reset X 6. 

CH=7: Test CT-7 (Initial Select or Polling Interrupt). 
If it is on set X 6, if not reset X 6. 

CH=8: Reset X 6. Gate bits 3, 4, 5, 6, and 7 of 
the CK field to the W-register if the microblock 
contains a W=CK statement. 

CH=9: Test the ALU Carry Out latch. If on, set 
X 6, if not, reset X 6. 

CH=A: Test CT-2 (Command Out). If on set X 6, 
if not, reset X 6. 

CH=B: Test CT-4 (Suppress Out). If on, set X 6, 
if not, reset X 6. 

CH=C: Test CT-6 (Address Out). If on, set X 6, 
if not, reset X 6. 

6.1.1.11 CL 

The value contained in CL allows a particular con­
dition in the machine to be tested. X-register 7 is 
set or reset depending upon the result of the test. 
A summary of CL branching conditions follows: 

CL=O: Set X 7 off. 

CL=l: Set X 7 on. 

6.2 

CL=2, 3, or 4: Test a ST-register bit. If on, set 
X 7, if off, reset X 7. 

CL=5: Test the ALU, D=O latch. If on, set X 7, 
if off, reset X 7. 

CL=6: Do not gate CN 0-5 and the results of the CH 
and CL branch tests to the X-register. Instead, gate 
the contents of the A bus to the X-register. This 
statement should only be used when the address 
compare switch is in the SCAN position, since it 
actually gives a 256-way branch. 

CL=8: Test CT(l) (Service Out) • If it is on, set 
X 7, if off, reset X 7 • 

CL=9: Test CT(3) (Service-Out Response). If it is 
on, set X 7, if off, reset X 7. 

CL=A: Test CT(5) (Select Out). If it is on, set X 7, 
if off, reset X 7. 

CL=B, C, D, or F: Test an OP register bit. If on, 
set X 7, if off, reset X 7. 

CL=E: Test for Index. If Index, set X 7, if not, 
reset X 7. 

NOTE: Before Index can be gated to the CL Branch­
ing Circuits, the micro program must allow Index 
by issuing the CS statement ST(l) 1. 

6.1.1.12 CA 

The value contained in CA gates a particular source 
to the A Bus. i.e. CA=O places zero on the A Bus, 
CA=l3 places the contents of ER on the A Bus. 

CA=l7, STOP, is a special use of the CA field. 
This statement is used in the microdiagnostics. The 
Check Stop/Run switch in the Check Stop position 
and the Stop statement stops the 2841. Refer to ALU 
microdiagnostic for examples of the Stop statement. 

6.1.1.13 CB 

The value contained in CB gates a particular source 
to the B Bus. i.e. CB=O places zero on the B Bus. 
CB=3 places the contents of DR on the B Bus. 

6.1.1.14 CK 

The value in the CK field may be used as a constant 
source by the micro program. i.e. DL=KL+9. The 
nine is in the B entry position in the ALU statement. 



°' I ...... 

() 

t;; 
...... 

Value 

10 16 

0 0 

1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

8 a 

9 9 

10 A 

11 B 

12 c 

13 D 

14 E 

15 F 

16 10 

17 11 

IS 12 

19 13 

20 14 

21 15 

22 16 

23 17 

24 18 

25 19 

26 IA 

27 18 

28 JC 

29 ID 

30 IE 

31 IF 

SAL 0 2 4 6 a 10 12 

Field CN PN 

Bits 012345 

To "X" Reg 

0-5, 

CN-5 Also -l3 
Used As 

~ Data Input 
ToFT&FC t 
& IG, Bin .a 
3 & 4 z 

u 

.z 
£ 
i; ... 

1416182022 24 26 28 30 32 34 36 38 

CD CV cc cs 

0 I 2 3 4 0 1 2 0 I 2 3 

"D" Bus True 
Add/Sub. Noo Oper. Cl ~o 

GL Comp Add/Sub, ST (0) 0 Cl= I 

BY And ST (0) I 

BX Or ST (I) 0 

Add/Sub .Cl=O 
FR ST (I) I ST(3) =CO 

Add/Sub.CJ= 1 ST (2) KL 0 
ST(3) =CO 

DL Add/Sub Cl= 
ST(3),ST(3)=CO DNST 21 

DH Exclusive Or ST (3) 0 

OP ST (3) I 

GP ST (4) 0 

UR ST (5) 0 

OW ST (5) I 

DR ST (6) 0 

FT ST (6) I 

FC ST (7) 0 

IG ST (7) I 

SW 

40 42 44 46 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 

PC PS BY CH CL CA CB CK PA 

0 1 2 3 0 1 2 3 0 I 2 3 4 0 1 0 I 2 3 4 5 6 7 

Alu 
X 6 To 0 X 7 To 0 Zero Zero To "B" Reg Or "W" Reg To D 

"A"Reg 
X 6 To 1 x 7 To 1 GL BY 

-6 To D 

-l3 ~ ST (0) ST (3) BY CK 

~ .,, ... 
OP (6)' ST (5l BX DR i :t .a 

.a < ... ST (2) ST (7) FR >- ;< ... .... 
u u .a r.' ST (4) DOX71 KL 
u u ~ o' ,,-

ST (6) X=A u u -0 
DL -0 . ~ .,,- ... :5 CT (7) Not Used :.c u u DH 

E 

~-s 
0 0 z w~cK CT (1) OP 

u 
X6To 0 ~ .z ~ 

~ 
,_ co CT (3) GP ::-

~ ~ CT (2) CT (5) UR 
J! 

CT (4) OP (1) ow 

CT (6) OP (3) 
I DR 

OP (0) OP (5) ER 

OP (2) ST (I) IE 

OP (4) OP (7) IH 

SW 

~=I~"~ 
Set X 7 Stop* To One 

If Condition If Condition 

Checked Checked 
Is On. Is On. . 

SC 

FS 

OA 

IS 

• Diagnostic Use Only 



To gate CK to the B Bus, it is necessary to make 
the CB field equal 2. 

Bits 3, 4, 5, 6, and 7 may also be gated to the 
W-register module switching in TROS. This is 
accomplished by making the CH field 8 and issuing 
a W=CK (i.e. W=3) statement. 

6.1.1.15 PA 

PA is the parity bit for the combined W and X­
registers, for example: 

The sum of the bits is even, therefore, PA is 
punched for a one in the TROS tape. 

6 .1. 2 Microblock Symbology. 

• The microblock is dived into eight lines of 
information. 

• Each line defines a particular function of the 
machine. 

6 .1. 2 .1 Line 1 (Figure 6-2) 

Line 1 contains the symbolic and hexadecimal 
addresses of the microblock. The Symbolic 
Address consists of five characters as follows: 

1 2 3 4 5 
A B C X X 

1. Character one is an alphabetic character 
2. Character two is an alphabetic character 
3. Character three can be either alphabetic, 

a zero, or a one. 
4. Characters four and five ·may be X, zero, 

or one. 

Alphabetic characters I, 0, and U are not used 
in character three position. 

The Hexadecimal Address consists of three 
digits. i.e. 40A. The first digit represents the 
value set in the W-register. The next two digits 
represent the value set in the X-register. 

6.1.2.2 Line 2 

Line 2 is not used. 

6.1.2.3 Line 3 

Line 3 can be used for some appropriate statement 
concerning the function of the micro block. 

6.1.2.4 Line 4 

Line 4 will contain a module switching statement 
when the micro program switches from one TROS 
module to another. An example of this is W=4. 
This means set the W-register to module 4. 

6.1.2.5 Line 5 

Line 5 contains the ALU statement. A summary of 
the eight ALU functions and how they appear on 
line 5 follow. The DH, KL, and BY registers are 
used in the examples. A general example is pre­
sented first. 

General 

D C = A :I: B + (C, O, 1) 

t t_ ·Carry .In position of statement 

L_ B Bus source (if any) for statement 

CC and/ or CV decode symbol 

'-------- A Bus Source (if any) for statement 

------- Equals 

Store carry out in ST(3) 

D Bus Destination if any 

CC Decode: 

0 DH = KL:l:BY 
1 DH = KL:l:BY+ 1 
2 DH = KL*BY or DH=KL*-BY 
3 DH = KLVBY or DH=KLV-BY 
4 DHC = KL:l:BY 
5 DHC = KL:l:BY + 1 
6 DHC = KL:l:BY+ C 
7 DH = KL.6BY or DH=KLA-BY 

6.1.2.6 Line 6 

Line 6 is used for the Status register statement. 
i.e. ST(5)1. This means to set ST(5) to a one. 

6.3 



6.1.2. 7 Line 7 

Line 7 can contain high and/or low branching tests. 
X-register 6 and/or 7 will be modified depending 
upon the result of the tests. 

CH decodes 0, 1, and 8 do not appear on this 
line. CL decodes 0, 1, and 7 do not appear on this 
line. 

6.1.2.8 Line 8 

Line 8 contains the symbolic address of the next 
ROS word and the coordinate of the micro block on 
a CLD (CAS Logic Diagram) page. 

The symbolic address contains five characters 
as follows: 

1. Characters one and two are alphabetic. 
2. Character three may be alphabetic or numeric. 

CN-5 (when it is important, FT, FC, and IG 
bits 3 & 4) is indicated as zero, or a one in 
this position. 

3. Characters four and five indicate X register 
bits 6 and 7 settings for the next micro block. 
Valid characters and their meanings are listed 
below: 

6.4 

0 Set appropriate X bit to 0 
1 Set appropriate X bit to 1 
X Setting of appropriate X bit is not shown 

in go to address. 
Setting of appropriate X bit is under 
control of condition tested in CH or CL 
branching statement. 

6.1.3 Sample Usage of Microblock (Figure 6-3) 

This example shows how several micro blocks may 
be joined to perform a logical function. In the 
example, a Seek CCHH is performed. Six Seek 
bytes are transferred from channel to the 2841. 
The following functions are accomplished in the 
example: 

1. 2311 - Module 5 is selected. 
2. The difference between the old cylinder address 

and the new cylinder address is computed. 
3. File Operable is tested. 
4. Five Seek control line are raised to the 2311. 

a. Head Reset 
b. Set Cylinder 
c. Set Head and Direction 
d. Set Difference 
e • Seek Start 

5. Ending status is posted and transferred to 
channel. Three assumptions are made: 
a. The old cylinder address was 100. 
b. KL contains the new cylinder address, 136. 
c. DR contains the head select address, 8. 

6 .1. 4 Feature Device Command Flow Charts 
(Figures 6-4 thru 6-14) 

Included in this section are the command flow charts 
for the changes in the micro program for the 
Feature devices. The charts are included in 
Chapter 6 as they are valid for CAS I only. 
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A register, 2. 1 
Additional storage feature, 5. 2 
Address compare switch, 2. 24 
Address-in line, 1.11 
Address marker, 1. 5 
Address-out line, 1. 9 
Address register decoding, 2. 8 
Addressing, two channel switch, 5. 5 
Alternate track sense bit, 3. 3 
ALU basic timing, 2.14 
ALU check sense bit, 3. 4 
ALU functional description, 2. 14 
ALU general description, 2. 11 
ALU statement summary, 2. 12 
ALU statements, 2. 25 
Appendix, 6.1 
-Aritfuiietic/logical unit, 1. 2, 2. 11 
AlTay layout, 2. 9 

Attachment feature, 5.1 
Attachment limits, 5. 2 
Attachment operation, 2302, 5. 2 
Attachment operations, 2321, 5. 2 
Attention status bit, 3. 1 

B register, 2. 1 
Beta gap sequence, 2.17 
Burst byte and exit decisions, micro program, 3. 12 
Bus in gates, 2. 3 
Bus-in lines, 1. 8 
Bus interface lines, 1. 8 
Bus out gates, 2. 3 
Bus-out lines, 1. 8 
Bus-out parity sense bit, 3. 2 

Cable entry, 1. 2 
Cabling, device/channel, 1. 2. 9 
CAS microblock, 2. 25 
CAS 1, 6.1 
CAS 1 feature device command flow charts, 6. 4 
CAS 1 micro block symbology, 6. 3 
CAS 1 sample usage of micro block, 6. 4 
CAS 1 TROS bit assignment chart, 6.1 
CC decode, 2.12 
CE indicators, 2. 24 
CE panel, 2. 23 
CE panel, 1. 2. 4 
CE switches, 2. 23 
Chain command control, 1. 13 
Chained reseleGf:ion, micro program, 3. 13 
Channel control re~er, 2. 3 
Channel end status bit, 3. 1 
Channel interface attachment, 2. 18 
Channel interface introduction, 1. 7 
Channel interface, system/360, 1.2 
Check reset switch, 2. 23 
Check stop/run switch, 2. 24 
Circuit breaker, 4. 1 
Circuit protectors, 4. 1 
Clock, 2.1 
Clock-out line, 1.12 

Code checking, 1. 6 
Command decodes micro program, 3. 10 
Command flow charts, 3. 9 
Command orientation summary, 3.13 
Command-out line, 1.10 
Command reject sense bit, 3. 2 
Configuration of 2841, 1. 2. 1 
Control address indicator, 2. 24 
Control fields, 2.10 
Control operations, micro program, 3. 11 
Control unit end status bit, 3. 1 
Control unit busy status bit, 3. 1 
Control register indicator, 2. 24 
Contactors, 4.1 
Core carrier assembly, 2. 6 
Count area, 1.5 
Cylinder selection, 1. 5 
Cyclic check code, 1. 6 

Data flow, basic read, 1.3 
Data flow, basic write, 1. 3 
Data record, 1. 5 
Data area, 1. 5 
Data check in count field sense bit, 3. 3 
Data check indicator, 2. 24 
Data check sense bit, 3. 2 
Data read register, 2. 2 
Data track format, 1. 4. 1 
Data transfer sequences, 2. 19 
Data transfers, 1. 14 
Defective surfaces operation, 3. 6 
Defective track sense bit, 3. 2 
Delay lines, adjustable, 2.16 
Device end status bit, 3. 1 
Device interfaces, 1. 3 
Devices recording, 2. 8 
Dimensions, 1. 2 
Display switch, 2. 23 
Driver isolation, 2. 9 

End of cylinder sense bit, 3. 3 
End operation, 1. 14 
E'.lld procedure, 3.13 
Ending sequence, 2. 20 
End-of-file operation, 3. 5 
Enter switch, 2. 23 
Environmental conditions, 1. 2 
Equipment check sense bit, 3. 2 
Error detection, 1. 6 
Error detector, 2. 16 
Error register, 2. 2 

Features, 5. 1 
Feature, additional storage, 5. 2 
Feature, file scan, 5. 3 
Feature, record overflow, 5. 6 
Feature, two-channel switch, 5. 3 
File control register, 2. 3 
File protected sense bit, 3. 4 
File protection operation, 3. 8 

INDEX 
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File scan feature, s. 3 
File status gates, 2. 4 
File tag register, 2. 3 
Flag, 1.s 
Flag byte :i:roeessing, micro program, 3. 11 
Format, track, 1. 3 
Formatting overflow records, s. 6 
Functional description, 1. 2 
Functional umts, 2!__1 

Gap sensor, 2.16 
Gap spacing, micro program, 3. 12 
Gaps, 1.6 
Gate A, view, 1. 2. 4 
Gate generator, 2. 16 
Gate recording, 2. 8 
General power supply description, 4. 1 

Halt 1/0 instruction, 2. 21 
Halt 1/0 sequence, 2. 21 
Head selection, 1. S 
Hold-out line, 1. 9 
Home address area, 1.3 

Immediate commands, 3. 2 
Inbound tag lines, 1. 11 
Index marker, 1. 3 
Index processing, micro program, 3. 12 
Initial program load operation, 3. 8 
Initial selection, micfo program, 3. 10 
Initial selection sequence, 1. 13, 2. 18 
Initial status presentation, micro program, 3. 11 
Input element gates, 2. 4 
I:oterface l:ines, 1. 7 
Interlock l:ines, 1. 11 
I:uter:face attachment, 2. 3 
I:oterface connections, 1. s. 3 
Interface lines, 1. 8. 2 
Interface operations, 1. 13 
I:oterface tim:ing, two channel switch, s.s 
I:otervention :tequjred sense bit, 3. 2 
Invalid sequence sense bit, 3. 3 
I/0 :interface, system/360, 1. 7 
Isolation of drivers, 2. 9 

Key area, 1,6 

Lam:inar bus, 2. 6 
Lamp test switch, 2. 23 
Load counts, micro program, 3. 11 

Mach:ine clock, 2, 1 
Machine probe :indicator, 2, 24 
Mach:ine stop indicator, 2, 24 
Metering-:in line, 1, 12 
Microblocks sample usage, 2. 28 
Microblock symbology, 2, 27 
Micro program logic, condensed, 3, 9 
Miscellaneous operations, 3, S 
Missing address marker sense bit, 3. 4 

I. 2 

Module assembly, 2. 6 
Module end boards, 2. 7 
Module select gates, 2. 4 
Multiple track operation, 3. S 

No record found sense bit, 3. 3 
Normal/ CE switch, 2. 23 

Old address gates, 2. 4 
OP code bit structure, 1. 8. 1 
Operator's position, 1. 2 
Operational-in line, 1.12 
Operational-out line, 1.11 
Outbolllld, tag lines, 1. 9 
Overflow incomplete sense bit, 3. 4 
Overflow record formatting, s. 6 
Overflow record processing, s. 6 
Overrun sense bit, 3. 2 

Hiysical description, 1. 2 
Polling, 1. 14 
Polling interrupt routine, 2, 22 
Polling interrupts, 2. 21 
Power control, 1. 2 
Power control, two channel switch, s. S 
Power distnoution, 4. 1 
Power interlocl<s, 4. 2 
Power requjrements, 1. 2 
Powersequencing, 4.1 
Power sequencing panel, 1, 2, 10 
Power supply, 4. 1 
Power supply components, 4. 1 
Power supply marginal checking, 4. 1 
Power supply thermal considerations, 4. 1 
Process:ing overflow records, s. 6 
Programm:ing, 1. 7 

Ramp generator, 2. 16 
Read/clocking, micro program, 3.12 
Read operation, 2. 20 
Record overflow feature, 5,6 
Record number, 1. S 

Registers, 2. 1 
Registers and controls, miscellaneous, 2. 2 
Registers, general purpose, 1.3, 2.1 
Register select switch, 2. 23 
Request-in line, 1. 9 
Resets, 2. 22 
Reset, selective, 2, 22 
Reset switch, 2, 23 
Resjstances tape, 2, 7 
Restart conditions, 2. 18 

Scan controls mterface l:ines, 1. 8 
Scan operations, micro program, 3. 12 
Search operations, micro program, 3. 12 
Seek check sense bit, 3, 3 
Seek commands, 3. 2 
Seek complete gates, 2. 4 
Select-:in l:ine, 1. 9 



Select-out line, 1. 8 
Selective reset, 1. 13, 2. 22 
Sense amp indicator, 2, 24 
Sense bytes, 3, 2, 3, 5 
Sense information, 3. 2 
Sense operations, micro program, 3.11 
SERDES general description, 2, 15 
SERDES read operation, 2, 16 

.J. SERDES write operation, 2, 15 
Serializer/deserializer unit (SERDES), 1. 2, 2, 15 
Service-in line, 1, 11 
Service in/out controls, 2, 3 

\.- Service-out line, 1. 10 

Set addr switch, 2, 23 

\ 

Short control unit busy sequence, 2, 20 
Single stop switch, 2, 23 
Special controls, interface lines, 1. 12 
Stacked status, 2• 22 
Start address switch, 2, 24 
Start switch, 2, 23 
Status information, 3, 1 
Status register, 2. 2 
Status-in line, 1, 11 
Status modifier status bit, 3, 1 
Stop address switch, 2, 24 
Stop switch, 2. 23 
_Subtract functions, 2.14 
Suppress data transfer, 1, 13 
Suppress-out line, 1, 13 
Suppress status, 1. 13 
Symbology, micro block, 2. 27 
System reset, two channel switch, 5. 5 

Tape identification, 2, 7 
Tape number determination, 2, 8 
Tape numbering, 2, 6 
Tapes plastic, 2, 6 
Tape resistance, 2, 7 
Tape types, 2, 7 
Theory of operation, 3, 1 
Timing of TROS, 2, 9 

Track format, 1, 3 
Track descriptor record (RO), 1,4 
Track overrun sense bit, 3, 3 
Transformer read-only-storage (TROS), 1. 3, 2. 4 

TROS address check, 2, 10 
TROS _addressing, 2, 7 

TROS addressing register, 2, 2 
TROS array layout, 2, 9 
TROS bit assignment chart, 2, 25 
TROS characteristics and capacity, 2, 5 
TROS control latches, 2. 10 
TROS control register check, 2, 11 
TROS drive commoning, 2, 8 

TROS functional operation, 2. 9 
TROS gat<:_ commoning, 2, 8 
TROS inhibit, 2, 9 

TROS module assembly, 2, 6 
TROS module physical construction, 2. 6 
TROS output word, 2. 10 
TROS principles of operation, 2, 5 
TROS purpose, 2. 4 
TROS sense amplifier check, 2, 11 
TROS tape deck, 2, 7 

TROS timing, 2. 9 
TROS transformer principle, 2. 5 
TROS use, 2, 4 
TROS word control fields, 2, 25 
Two channel switch circuit description, 5, 6 
Two-channel switch feature, 5,3 

Unit check status bit, 3. 1 

Unit exception status bit, 3, 2 
Use meter, two channel switch, 5, 5 
Unsafe sense bit, 3, 4 
Unselected status sense bit, 3, 4 
Unusual conditions, 5, 7 

VFO triggers, 2, 16 
View of 2841, front, 1. 2. 6 
View of 2841, rear, 1. 2. 3 
View of 2841, right side, 1. 2. 7 
View of 2841, top, 1. 2. 2 

View of TROS right side, 1. 2. 5 
View of TROS tape deck, 1. 2. 8 

Write operations, micro progr"m, 3, 11 

Zero detector, 2. 16 
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