ITEM 809 – CENTRALLY CONTROLLED ARTERIAL TRAFFIC SIGNAL SYSTEM 
1.0	INTRODUCTION
THIS ITEM SHALL CONSIST OF ALL EQUIPMENT, WIRING, MISCELLANEOUS HARDWARE, INCIDENTALS OR OTHER MATERIALS AND INSTALLATION REQUIRED TO INSTALL A NEW CENTRALLY CONTROLLED ARTERIAL TRAFFIC SIGNAL SYSTEM TO BE LOCATED AT THE CITY OF PAINESVILLE’S MUNICIPAL COMPLEX. THE SYSTEM SHALL BE ON THE CURRENT ODOT TRAFFIC AUTHORIZED PRODUCTS (TAP) LIST.
2.0	PRIMARY COMPONENTS
2.1	SYSTEM ARCHITECTURE
THE SYSTEM SHALL INCLUDE ALL SOFTWARE AND HARDWARE TO PROVIDE FULL ACCESS TO AND CONTROL OF THE INSTALLED FIELD DEVICES.  THE SYSTEM SHALL INCLUDE THE FOLLOWING BASIC COMPONENTS:
-	FILE / APPLICATION (CORE) SERVER
-	COMMUNICATIONS SERVER / TERMINAL SERVICES CENTER
-	SERVER ACCESSORIES 
-	2 WORKSTATIONS; ONE SHALL BE LOCATED AT THE CITY ENGINEER’S OFFICE, THE LOCATION OF THE SECOND IS TO BE DETERMINED.
-	1 LAPTOP COMPUTER(S): PROVIDE ONE (1) LAPTOP FOR MOBILE SYSTEM MANAGEMENT
-	INCLUDE LOCAL EDITION OF ADAPTIVE SIGNAL SOFTWARE FOR LAPTOP COMPUTER
- 	1 SIGNAL ANALYSIS & OPTIMIZATION SOFTWARE INSTALLATION (SYNCHRO)
2.2	SOFTWARE
	2.2.1	OVERVIEW
--	THE SOFTWARE SHALL PROVIDE AN INTERSECTION CONTROL AND TRAFFIC MANAGEMENT SOFTWARE PLATFORM, FROM WHICH ADDITIONAL ITS APPLICATIONS CAN BE INTEGRATED.  ALL ADDITIONAL ITS FEATURES AND FUNCTIONALITIES SHALL BE MODULAR AND INTEGRATED SEAMLESSLY INTO A SINGLE USER INTERFACE.
	2.2.2	STANDARDS
--	NTCIP 1201 AND 1202 COMMUNICATIONS PROTOCOL STANDARD SHALL BE IMPLEMENTED SUCH THAT THE SYSTEM CAN ADAPT TO CHANGES IN TECHNOLOGY AND INCREASE FUNCTIONALITY OVER TIME WITH MINIMAL IMPACT ON INDIVIDUAL SYSTEM COMPONENTS.  THE SYSTEM DEVELOPER AND THE CONTROLLER MANUFACTURER SHALL VERIFY THAT THE SYSTEM AND CONTROLLER FIRMWARE ARE NTCIP COMPLIANT AND COMPATIBLE.
--	THE PRIMARY COMMUNICATIONS STANDARDS SHALL BE NTCIP 1202 AND 1202 BASED FOR COMMUNICATING FROM CENTER-TO-FIELD (C2F) AND THE DEVELOPER SHALL DOCUMENT THE STANDARDS TO WHICH THE SYSTEMS LEVEL OF CONFORMITY OF EACH STANDARD IS DEVELOPED.
--	THE SERVER-WORKSTATION COMMUNICATIONS INTERFACE SHALL BE DESIGNED TO MINIMIZE ITS NETWORK BANDWIDTH.
	2.2.3	ARCHITECTURE
--	THE SYSTEM SHALL BE MODULAR AND SCALABLE AT ALL LEVELS, USING A DISTRIBUTED PROCESSING CLIENT / SERVER ARCHITECTURE.
--	DATA PROCESSING SHALL BE DISTRIBUTED ACROSS MULTIPLE SERVERS AND APPLICATIONS TO MAINTAIN HIGH SYSTEM PERFORMANCE WHEN EXPANDED.
--	SOFTWARE ARCHITECTURE SHALL NOT REQUIRE A SINGLE CENTRAL PROCESSOR TO PERFORM ALL REAL-TIME FUNCTIONS, PROTECTING THE CITY'S SYSTEMS HARDWARE / SOFTWARE INVESTMENT AND ALLOWING FOR INCREMENTAL EXPANSION (MODULARITY) TO HANDLE ANY FUNCTIONS AND FEATURES THAT MAY NOT BE ANTICIPATED OR INCORPORATED AT THIS TIME.
--	ALL SYSTEM DEVICES SHALL COMMUNICATE THROUGH COMMUNICATIONS SERVERS UTILIZING DEVICE MANAGER SOFTWARE TO TRANSLATE DATA BEING TRANSMITTED BETWEEN THE CENTRAL SYSTEM AND FIELD DEVICES. EACH DEVICE SHALL BE CONFIGURED TO BE ON-LINE OR OFF-LINE TO REDUCE FAILURES AND ALERTS FOR DEVICES NOT CURRENTLY CONNECTED TO THE SYSTEM.
2.2.4	USER INTERFACE
THE CENTRAL SYSTEM SOFTWARE SHALL EMPLOY A GRAPHICAL USER INTERFACE.  THE GRAPHICAL USER INTERFACE SHALL INTEGRATE WITH THE SYSTEM TO INCORPORATE GRAPHICAL ELEMENTS THAT FACILITATE, AT MINIMUM, THE FOLLOWING FUNCTIONALITIES:
--	ALLOW USER IMPORTED, MULTI-LAYERED MAPPING INTEGRATED AS THE MAJOR PORTION OF THE MAIN GRAPHICS DISPLAY, AND PROVIDE ANY UTILITIES NEEDED TO IMPORT OR GENERATE NEW MAPS FOR ON-DEMAND UPDATES FROM NEW SOURCE FILES.  STANDARD GIS MAP FILES (ESRI, .SHP FILES, ETC.) SHALL BE SUPPORTED ALONG WITH A FULL ARRAY OF USER VIEW MANIPULATION TOOLS (PAN, ZOOM, WINDOW, ETC.)
--	PROVIDE A SCHEDULER FOR USER DEFINED AND SCHEDULED EVENTS AND FUNCTIONS TO BE IMPLEMENTED OR TERMINATED BY TIME OF DAY (TOD) / DAY OF WEEK (DOW) AND FREQUENCIES INCLUDING DAILY, WEEKLY, ANNUALLY, SEASONALLY, HOLIDAYS, SPECIAL, OR ONE-TIME EVENT.  ANY SCHEDULED EVENT SHALL BE CONFIGURABLE BY ANY COMBINATION OF INDIVIDUAL FIELD DEVICES, GROUPS OF DEVICES, SECTIONS, OR SYSTEM-WIDE IMPLEMENTATION.  ALL EVENTS AND SCHEDULING SHALL INTEGRATE WITH ALL REQUIRED ALERT AND REPORTING FUNCTIONS OF THE SYSTEM. 
--	MANUAL COMMANDS SHALL BE AVAILABLE WITH THE SAME FUNCTIONALITY AS THE SCHEDULER AND OFFER FULL AUTONOMY FOR IMMEDIATE OR SCHEDULED OVERRIDES.
--	PROVIDE ADDITIONAL DISPLAY UTILITIES INCLUDING AT MINIMUM AN "ENTITY" OR DEVICE TREE, DEVICE STATUS, LIST OF CURRENT USERS, ALERTS, FAVORITES, AND INTERSECTION DISPLAY.  EACH DISPLAY UTILITY SHALL BE EASILY ACCESSIBLE FROM THE MAIN MAP AND GRAPHICAL USER INTERFACE.  CONTROL OF ALL DEVICES SHALL BE ACCESSIBLE FROM MULTIPLE USER INTERFACES.
--	PROVIDE USER CUSTOMIZABLE AND DYNAMIC INTERSECTION DISPLAY FEATURES WHERE, AT MINIMUM, INTERSECTION TIMINGS, PHASE DETAILS, DETECTION, COORDINATION, STATUS AND ALARMS CAN BE VIEWED OR ACCESSED FOR CONFIGURATION.
	2.2.5 ADAPTIVE SYSTEM
--	THE SYSTEM SHALL OPERATE IN REAL-TIME AND PROVIDE TIMING TO TRAFFIC CONTROLLERS.  AVAILABLE TIMING PARAMETERS SHALL INCLUDE CYCLE, OFFSET, AND SPLIT VALUES.  THE SYSTEM SHALL BE A WEB-HOSTED TRAFFIC DATA COLLECTION AND TRAFFIC DATA ANALYTICS PRODUCT.  THE SYSTEM SHALL PROVIDE ALL SERVICES AND SOFTWARE NECESSARY FOR RETRIEVING HIGH-RESOLUTION CONTROLLER DATA.  THE "ON PREMISE" DATA COLLECTION SERVICE SHALL PUSH THE DATA TO THE CLOUD HOST FOR STORAGE AND PROCESSING.  THE SYSTEM SHALL COLLECT AND ANALYZE "HIGH-RESOLUTION" EVENT DATA WHICH SHALL BE LOGGED BY THE TRAFFIC CONTROLLER EVERY 10TH OF A SECOND.  HIGH-RESOLUTION DATA SHALL BE COLLECTED AND TIME-STAMPED, AND INCLUDE AN EVENT CODE.  WHEN APPLICABLE, EVENT CODES SHALL BE ACCOMPANIED BY A PARAMETER USED TO IDENTIFY THE SOURCE OR NATURE OF THE EVENT.  THE SYSTEM SHALL COLLECT CONTROLLER LEVEL HIGH-RESOLUTION DATA VIA FTP, SFTP OR OTHER PROTOCOLS FROM THE CONTROLLERS, OR THROUGH DATABASE QUERIES TO A DATABASE LICENSED TO STORE THE HIGH-RESOLUTION DATA.  DATA COMMUNICATION OF HIGH-RESOLUTION DATA TO THE CLOUD HOST SHALL BE PERFORMED VIA A "PUSH" TO THE CLOUD HOST FROM AN ON-PREMISE DATA SERVICE. THE ON-PREMISE DATA SERVICE SHALL NOT REQUIRE AN INBOUND PORT FOR THESE COMMUNICATIONS.
--	SYSTEM SUPPORT AND USER MANAGEMENT
THE SYSTEM SHALL SUPPORT AUTHENTICATION OF INDIVIDUAL USERS VIA INDIVIDUAL USER NAMES AND PASSWORDS.  THE SYSTEM SHALL NOT LIMIT THE NUMBER OF USER ACCOUNTS THAT CAN BE CREATED TO ALLOW AND GRANT ACCESS.  THE SYSTEM SHALL EMPLOY HTTPS TO ENSURE USER LOGIN NAMES AND PASSWORDS ARE ENCRYPTED PRIOR TO TRANSMITTING.
--	SPM (SYSTEM PERFORMANCE MEASURES)
STANDARD FUNCTIONALITY SHALL INCLUDE:
		OVERVIEW
		SYSTEM MAP
		METRICS
		COMPARE
		DETECTOR CONCERNS
--	SYSTEM GRAPHICAL USER INTERFACE
THE SYSTEM SHALL INCLUDE A WEB INTERFACE BUILT ON TOP OF THE SPM DATA ANALYTICS PLATFORM. 
SYSTEM USER INTERFACE SHALL INCLUDE AN OPTIMIZATION PAGE THAT ALLOWS USER INTERACTION WITH THE ADAPTIVE PROGRAM. 
THE USER INTERFACE SHALL INCLUDE THE TIMING CHANGES BEING MADE BY THE ALGORITHM, INCLUDING: CYCLE, OFFSET AND SPLITS FOR EACH SIGNAL IN THE CORRIDOR.  THE USER INTERFACE SHALL ALSO INCLUDE ERROR CONDITIONS OR INFORMATION ABOUT ISSUES BEING ENCOUNTERED.  SYSTEM SHALL INCLUDE A SETTINGS PAGE FOR CONFIGURATION OF ADAPTIVE PROGRAM.  CONFIGURATION SHALL ALLOW USERS TO SETUP ADAPTIVE PROGRAM ON A PER CORRIDOR BASIS.  USERS SHALL BE ABLE TO CONFIGURE WHICH SETTINGS TO OPTIMIZE, INCLUDING: CYCLE, OFFSET AND SPLITS.  USERS SHALL BE ABLE TO CONSTRAIN THE AMOUNT OF CHANGE FOR CYCLE AND SPLIT VALUES. 
--	OPTIMIZATION
SYSTEM SHALL SUPPORT RED OCCUPANCY RATIO / GREEN OCCUPANCY RATIO BASED SPLIT ADJUSTMENTS.  SYSTEM SHALL SUPPORT LINK-PIVOT BASED OFFSET ADJUSTMENT.  SYSTEM SHALL SUPPORT VOLUME TO CAPACITY-BASED CYCLE ADJUSTMENT.  SYSTEM SHALL OPERATE ON COORDINATION PATTERNS.  
SYSTEM SHALL LOG DATA AND RESULTS FOR LATER USER REVIEW.  SPLIT OPTIMIZATION SHALL BE ABLE TO PERFORM WITH LANE-BY-LANE STOP BAR DETECTION OF 30 FEET IN LENGTH DOWN TO 3 FEET.  OFFSET OPTIMIZATION SHALL FUNCTION WITH DETECTION LOCATED IN FREE-FLOW AREA, CROSSING MULTIPLE LANES, AND 6 FEET IN LENGTH DOWN TO 3 FEET.  
ALGORITHMS SHALL SUPPORT DUAL-RING 4-PHASE, DUAL-RING 6-PHASE, AND DUAL-RING 8-PHASE INTERSECTIONS.  ALGORITHMS SHALL SUPPORT UP TO 8 INTERSECTIONS IN A CORRIDOR/SECTION.  
OFFSET AND CYCLE ALGORITHMS SHALL SUPPORT INTERSECTION SPACING FROM 5,280 FEET TO 750 FEET.  DEPENDING ON LEVEL OF SATURATION OR OTHER CONDITIONS THAT MAY IMPACT PLATOON PROGRESSION.  
SPLIT OPTIMIZATION SHALL SUPPORT SATURATION LEVELS OF 80% OR LESS.  
OFFSET OPTIMIZATION SHALL SUPPORT SATURATION LEVELS OF 80% OR LESS. 
CYCLE OPTIMIZATION SHALL SUPPORT SATURATION LEVELS OF 95% OR LESS.  
ALGORITHMS SHALL INVALIDATE DATA AND FLAG OR STOP CALCULATIONS UPON ENCOUNTERING MISSING OR ERRONEOUS DATA.
--	DEVICE SUPPORT
THE SYSTEM SHALL BE CAPABLE OF UPLOADING HIGH-RESOLUTION DATA FROM THE FOLLOWING CITY OWNED TRAFFIC SIGNAL CONTROLLERS AND THE CONTROLLERS BEING SUPPLIED AS PART OF THIS PROJECT:
		ECONOLITE COBALT ASC/3 
2.2.6	SIGNAL PERFORMANCE MEASURES (SPM) 
--	SIGNAL PERFORMANCE MEASURE CHARTS, DASHBOARDS AND/OR TABLES SHALL PROVIDE A USER SELECTABLE DATE SELECTIONS.  THE SYSTEM SHALL PROVIDE THE MEANS TO COMPARE VARIOUS PERFORMANCE METRICS OVER USER DEFINABLE DATE RANGES PROVIDING TABULAR COMPARISON RESULTS WITH INDICATIONS OF IMPROVEMENT OR DEGRADATION OF THE PERFORMANCE SCORES.
THE SYSTEM SHALL TRACK AND REPORT METRICS RELATING TO PEDESTRIAN ACTIVITY AT EACH INTERSECTION.  THE SYSTEM SHALL PROVIDE A PEDESTRIAN DELAYS CHART, WHICH GRAPHS CYCLES DURING THE DAY THAT EXPERIENCES A PEDESTRIAN ACTUATION ON A PHASE.  THE CHART WILL INDICATE THE TIME DURING THE DAY WHEN THE EVENT TOOK 
PLACE AND THE AMOUNT OF DELAY INTRODUCED BY THE PEDESTRIAN ACTUATION.  THE SYSTEM SHALL PROVIDE THE PEDESTRIAN DELAYS CHART FOR INDIVIDUAL APPROACHES OF A SIGNAL OR AS A COMBINED REPORT FOR ALL APPROACHES OF A SIGNAL.
--	THE SYSTEM SHALL TRACK AND REPORT METRICS RELATING TO POWER FAILURES.  THE SYSTEM SHALL HIGHLIGHT INDIVIDUAL INTERSECTIONS AND CORRIDORS THAT HAVE EXPERIENCED POWER FAILURES OVER A USER SPECIFIED DATE. 
--	THE SYSTEM SHALL TRACK AND REPORT METRICS RELATING TO PREEMPTION.  THE SYSTEM SHALL PROVIDE A TABLE, WHICH INDICATES EACH PREEMPTION EVENT, THE START TIME, AND DURATION AND CAUSE OF TRANSITION FOR A SELECTED INTERSECTION.  .
--	THE SYSTEM SHALL PROVIDE A PURDUE COORDINATION DIAGRAM (PCD), WHICH GRAPHS THE VOLUME (VEHICLES PER HOUR), START OF GREEN, START OF YELLOW, AND START OF RED ALONG WITH PREDICTED VEHICLE ARRIVALS BASED ON DETECTOR ACTUATIONS DURING EACH CYCLE THROUGHOUT A DAY.  THE SYSTEM SHALL PROVIDE THE PCD CHART FOR EACH COORDINATED PHASE OF A SIGNAL 
--	THE SYSTEM SHALL PROVIDE AN ROR5/GOR CHART, WHICH CAN BE USED TO IDENTIFY SPLIT FAILURES WHEN THE ROR AND GOR ARE BOTH ABOVE 85% DURING THE PHASE OF A CYCLE. THIS SCATTER DIAGRAM SHALL COVER ALL CYCLES FOR A PHASE DURING 1-DAY/24-HOUR PERIOD.  THE SYSTEM SHALL PROVIDE THE ROR5/GOR CHART FOR EACH PHASE OF A SIGNAL THAT MEETS DETECTION REQUIREMENTS.
--	THE SYSTEM SHALL TRACK AND REPORT METRICS RELATING TO SPLIT FAILURES.  THE SYSTEM SHALL PROVIDE A SPLIT FAILURES REPORT FOR EACH PHASE, WHICH PLOTS BY PERCENTAGES THE ROR AND GOR PHASE TERMINATIONS FOR EACH CYCLE DURING A DAY.  THE SYSTEM SHALL PROVIDE THE SPLIT FAILURES REPORT FOR EACH PHASE OF A SIGNAL THAT MEETS DETECTION REQUIREMENTS.
--	THE SYSTEM SHALL PROVIDE A SPLIT MONITOR CHART, WHICH, FOR EACH PHASE, PLOTS BY PHASE DURATION THE PHASE TERMINATION REASON FOR EACH CYCLE DURING THE DAY. REASONS INCLUDE GAP OUT, MAX OUT, FORCE OFF, PEDESTRIAN CALL, AND UNKNOWN.  THE SYSTEM SHALL PROVIDE THE SPLIT MONITOR CHART FOR EACH PHASE OF A SIGNAL THAT MEETS DETECTION REQUIREMENTS.
--	THE SYSTEM SHALL PROVIDE A TABLE, WHICH INDICATES EACH TRANSITION EVENT, THE START TIME, DURATION AND CAUSE OF TRANSITION FOR A SELECTED SIGNAL.   THE SYSTEM SHALL PROVIDE TRANSITION INFORMATION ON A CORRIDOR LEVEL AND SIGNAL LEVEL INDICATING THE TOTAL AMOUNT OF TIME SPENT IN TRANSITION, AVERAGE TRANSITION DURATIONS FOR ADD, SUBTRACT, DWELL, AND COMBINED TRANSITION TYPES.   THE SYSTEM SHALL PROVIDE A SIGNAL LEVEL VIEW OF TRANSITIONS ALLOWING A USER TO INVESTIGATE INDIVIDUAL TRANSITION EVENTS.  FOR TRANSITIONS DUE TO PATTERN CHANGE, THE REPORT WILL ALSO INDICATE THE NEW PATTERN CAUSING THE TRANSITION.  FOR TRANSITIONS DUE TO PEDESTRIAN EVENTS, THE REPORT WILL ALSO INDICATE THE PHASE FOR WHICH THE PEDESTRIAN TRANSITION WAS GENERATED.
--	THE SYSTEM SHALL PROVIDE A VEHICLE DELAY CHART, WHICH, FOR EACH PHASE GRAPHS THE COMBINED AMOUNT OF TIME, IN SECONDS FOR ALL DETECTED VEHICLES OVER ALL CYCLES THROUGHOUT THE DAY.  THIS REPORT SHALL INCLUDE THE AVERAGE DELAY PER VEHICLE AND THE TOTAL AMOUNT OF DAY FOR THE ENTIRE DAY.  THE SYSTEM SHALL PROVIDE THE VEHICLE DELAY REPORT FOR EACH PHASE OF A SIGNAL THAT MEETS DETECTION REQUIREMENTS.
--	THE SYSTEM SHALL PROVIDE A VOLUME/CAPACITY RATIO CHART, WHICH GRAPHS THE VOLUME (VEHICLES PER HOUR) AGAINST THE THEORETICAL CAPACITY OF THE APPROACH.  VALUES ARE PLOTTED FOR EACH CYCLE DURING A 1-DAY/24-HOUR PERIOD.  THE SYSTEM SHALL PROVIDE THE VOLUME/CAPACITY RATIO CHART FOR EACH PHASE OF A SIGNAL THAT MEETS DETECTION REQUIREMENTS.
--	THE SYSTEM SHALL REPORT METRICS RELATING TO VEHICLE DELAYS AT THE SYSTEM, CORRIDOR AND INTERSECTION LEVELS.
2.3	CENTRAL SYSTEM HARDWARE
THE ASSOCIATED HARDWARE SPECIFICATIONS SHALL, AT MINIMUM, INCLUDE ALL THE                                                           FOLLOWING (OR APPROVED EQUALS):
2.3.1	 FILE / APPLICATIONS (CORE) SERVER:
		DELL POWER EDGE R650 SERVER OR PRE-APPROVED EQUAL
		10X2.5 FRONT STORAGE		
		SAS/SATA BACKPLANE
2 INTEL XEON GOLD 5315Y 3.2G, 8C/16T, 11.2GT/s, 12M CACHE, TURBO, HT (140 WATT) 
DDR4-2933
		3200MT/s RDIMMs
		RAID 1
		DUAL HOT-PLUG, REDUNDANT POWER SUPPLIES (1+1), 1400 WATT, MIXED MODE
2.3.2	 COMMUNICATIONS SERVER / TERMINAL SERVICES SERVER:
DELL POWER EDGE R650 SERVER FOR COMMUNICATIONS OR PRE-APPROVED EQUAL
		10X2.5 FRONT STORAGE		
		SAS/SATA BACKPLANE
2 INTEL XEON GOLD 5315Y 3.2G, 8C/16T, 11.2GT/s, 12M CACHE, TURBO, HT (140 WATT) DDR4-2933
		3200MT/s RDIMMs
		RAID 1
		DUAL HOT-PLUG, REDUNDANT POWER SUPPLIES (1+1), 1400 WATT, MIXED MODE
2.3.3	 COMPUTER RACK AND SERVER ACCESSORIES
		1 - DELL POWERSWITCH S4112OR PRE-APPROVED EQUAL	
		1 - CISCO C9300 OR JUNIPER EX4600-40F-AFO OR PRE-APPROVED EQUAL SWITCH
		1 YEAR BACKUP CLOUD STORAGE FROM ILAND
2.3.4	WORKSTATIONS
		PROCESSOR: MINI TOWER, INTEL CORE I9
		MEMORY: 32GB, DDR3 MEMORY
		KEYBOARD: ENTRY LEVEL, USB, NO HOT KEYS KEYBOARDS
		DUAL MONITORS: DUAL FLAT PANELS WITH HEIGHTS ADJUSTABLE STAND, 19.0 INCH
		VIDEO CARD: DUAL NVIDIA, QUADRO 600 1GB, GRAPHICS CARD
		HARD DRIVE: 750GB SATA, 7200 RPM HARD DRIVE
		HARD DRIVE COLLECTOR: C1 ALL SATA HARD DRIVES NON-RAID FOR 1 HARD DRIVE
		OPERATING SYSTEM: WINDOWS 11 PROFESSIONAL
		MOUSE: USB 2 BUTTON OPTICAL MOUSE WITH SCROLL
		NIC: 10/100/1000 GIGABIT ETHERNET CONTROLLER PCI EXPRESS
		USB PORTS, DATA ONLY
2.3.5	LAPTOP COMPUTER
		PROCESSOR: INTEL CORE I9 - 2630QM, 2.0 GHZ, 6M CACHE 
MEMORY: 8GB, DDR3-1600 SDRAM MEMORY
		KEYBOARD: INTERNAL ENGLISH KEYBOARD, BACK-LIGHT
		MONITOR: 14 INCH HIGH DEFINITION WITH LED BACK-LIGHT
		VIDEO CARD: INTEL INTEGRATED GRAPHICS MEDIA ACCELERATOR
		HARD DRIVE: 500GB SHOCK MOUNTED HARD DRIVE, 7200RPM
HARD DRIVE CONTROLLER: C1 ALL SATA HARD DRIVES NON-RAID FOR 1 HARD DRIVE OPERATING SYSTEM: WINDOWS 11
		USB PORTS
2.6	THE CENTRAL SOFTWARE SHALL INCORPORATE A MEANS FOR CLIENT WORKSTATIONS TO BE AUTOMATICALLY UPDATED WITH NEW VERSIONS THAT ARE INSTALLED ON THE SERVER.  ALL UPDATES WILL BE INCLUDED DURING THE FIRST 5 YEARS OF OPERATION AS PART OF THE STANDARD WARRANTY PERIOD. SUBSEQUENT UPDATES SHALL BE PROVIDED AUTOMATICALLY AS PART OF AN 	OPTIONAL ANNUAL SOFTWARE MAINTENANCE AGREEMENT, THROUGH WHICH ANY AND ALL UPGRADES DURING THE MAINTENANCE AGREEMENT PERIOD WILL BE INCLUDED.
3.0	SYSTEM FUNCTION
3.1	CENTER-TO-FIELD COMMUNICATIONS:
COMMUNICATE TO THE FIELD DEVICES IN ACCORDANCE WITH NTCIP PROTOCOLS USING ETHERNET AND THE PROPOSED FIBER-OPTIC INTERCONNECT SYSTEM.  THE SYSTEM SHALL BE CAPABLE OF CONTROLLING, RECEIVING STATUS AND DATA FROM, AND UPLOADING AND DOWNLOADING FIELD DATA, AND APPLICABLE CONTROL PARAMETERS TO AND FROM EACH DEVICE.
3.2	DATABASE:
THE SYSTEM SHALL MANAGE THE ATMS AND ALL DEVICE DATABASES AND MONITOR AND CONTROL ALL FIELD DEVICES FROM ONE CENTRAL LOCATION (ENGINEERING DEPT OR LOCATION ESTABLISHED BY THE CITY OF PAINESVILLE) AND OPTIONAL REMOTE FACILITIES.
-	EACH SYSTEM WORKSTATION OR LAPTOP SHALL REQUIRE A USERNAME AND PASSWORD FOR ANY USER, TO BE ASSIGNED BY THE SYSTEM ADMINISTRATOR.  THE SYSTEM SHALL ALLOW FOR USER AND GROUP PRIVILEGES TO BE DEFINED AND ASSIGNED BY THE ADMINISTRATOR.
-	DATABASE MANAGEMENT SHALL ALLOW PROGRAMMING OF THE INTERSECTION CONTROLLER DATABASES.  UPLOAD / DOWNLOAD SHALL TRANSFER THE PROGRAMMABLE DATABASE FROM / TO THE SELECTED DEVICE.  EACH DEVICE SHALL HAVE SEPARATE DATABASE PROGRAMMING PAGES.  THESE PAGES SHALL CONTAIN ALL THE PROGRAMMING OPTIONS UNIQUE TO EACH DEVICE.
-	STANDARD INDUSTRY ACCEPTED TRAFFIC ENGINEERING TERMINOLOGY SHALL BE USED THROUGHOUT THE PROGRAMMING DISPLAYS.  THE SYSTEM'S DEVICE DATABASE MANAGEMENT SHALL PROVIDE AN OPERATOR MENU SELECTION INTERFACE THAT IS SIMILAR TO THE CONTROLLER'S MENU SELECTIONS.
3.3	MAINTENANCE AND MALFUNCTION MANAGEMENT
THE SYSTEM SHALL BE CAPABLE OF THE FOLLOWING UPON DETECTING PROBLEMS WITH THE SYSTEM OR FROM ANY DEVICE:
-	AUTOMATIC ALPHANUMERIC MESSAGES (SMS - TEXT MESSAGING) TO CELLULAR TELEPHONES AND EMAIL ADDRESSES
-	POP-UP ALARM OR SIMILAR NOTIFICATIONS FOR ANY WORKSTATION OR LAPTOP LOGGED INTO THE SYSTEM
-	USER ACKNOWLEDGEMENT CONFIRMATIONS AND PROGRAMMABLE ALERT RECURRENCE
-	LOGGING OF ALL MALFUNCTION NOTIFICATIONS, RETRIES, AND / OR ACKNOWLEDGEMENTS WITH TIME AND DATE STAMPS.
3.4	INTERSECTION CONTROL
THE SYSTEM AND USER INTERFACE SHALL FACILITATE FULL ACCESS TO AUTHORIZED USERS FOR DYNAMIC, REAL-TIME STATUS AND OPERATIONAL CONTROL OF INTERCONNECTED NEMA, 2070, AND 170 INTERSECTION CONTROL STATUS AND OPERATIONAL DETAILS SHALL BE AVAILABLE FROM THE MAP AND OTHER USER INTERFACE DISPLAYS.
-	CONTROLLER STATUS SHALL BE AVAILABLE DYNAMICALLY FROM ALL ZOOM LEVELS OF THE MAIN MAP INTERFACE AND STATUSES SHALL INCLUDE: FREE, COORDINATED, AND TRANSITIONAL OPERATIONS, FLASH, PREEMPTION, TRANSIT SIGNAL PRIORITY, AND / OR LOSS OF COMMUNICATIONS. 
-	ADDITIONAL DETAILED INFORMATION SHALL BE CUSTOMIZABLE WITH ZOOM LEVELS AND INCLUDE, BUT NOT LIMITED TO: SIGNAL COLORS OR OVERLAPS, ACTIVE COORDINATION PATTERN, ACTIVE PREEMPTION PLAN, AND GRAPHICAL INDICATION OF DEMANDS UPON VEHICULAR OR PEDESTRIAN PHASES.
-	CUSTOMARY CONTROLLER PROGRAMMING AND OPERATION FEATURES SHALL BE ACCESSIBLE AT THE INTERSECTION LEVEL AND, AT MINIMUM, INCLUDE: INTERSECTION CONTROL MODE, COORDINATION STATUS, PROGRAMMED AND ACTUAL CYCLE LENGTH / OFFSET / PHASE TIMINGS, ALARM STATUS, OVERLAP TIMINGS AND STATUS, AND PHASE NEXT.  INTERSECTION CONTROL MODES INCLUDE: ADAPTIVE (SPM), TRAFFIC RESPONSIVE (TR), TIME-OF-DAY (TOD), MANUAL, FAILED, LOCAL, AND CENTRAL, TECHNICIAN, OR CONFLICT FLASH.
3.5	TIME SYNCHRONIZATION
CONTINUOUS MONITORING AND MANAGEMENT OF SYSTEM AND ALL CONTROLLERS SHALL BE PROVIDED TO MINIMIZE TIME DRIFT THROUGHOUT THE SYSTEM AND MAINTAIN ACCEPTABLE TIME SYNCHRONIZATION.  THIS SHALL, AT MINIMUM, INCLUDE CAPABILITIES TO:
-	RECEIVE CLOCK UPDATES FROM AN EXTERNAL TIME SYNCHRONIZATION SOURCE.
-	BROADCAST, UNICAST, OR USE A COMBINATION OF BOTH TO SEND TIME UPDATES TO CONTROLLERS ON A USER-CONFIGURABLE SCHEDULE INCLUDING CONTROL OVER FREQUENCY, TIMING, AND REPETITION SETTINGS.
-	AUTOMATICALLY CORRECT TIME DRIFT RELATIVE TO A PRE-CONFIGURED THRESHOLD.
-	MANUALLY UPDATE OR OVERRIDE INDIVIDUAL AND SYSTEM-WIDE TIME CLOCKS.
-	STANDARD INDUSTRY ACCEPTED TRAFFIC ENGINEERING TERMINOLOGY SHALL BE USED THROUGHOUT THE PROGRAMMING DISPLAYS.  THE SYSTEM'S DEVICE DATABASE MANAGEMENT SHALL PROVIDE AN OPERATOR MENU SELECTION INTERFACE THAT IS SIMILAR TO THE CONTROLLER'S MENU SELECTIONS.
3.6	SYSTEM ANALYSIS & ENGINEERING
PROVIDE A FULL ARRAY OF TOOLS TO MONITOR, ANALYZE, AND ENGINEER THE ONGOING TRAFFIC OPERATIONS UNDER CONTROL OF THE SYSTEM, INCLUDING:
-	INTERFACE TO THE MOST CURRENT RELEASE OF A COMPATIBLE SIGNAL ANALYSIS & OPTIMIZATION SOFTWARE. THIS SHALL INCLUDE THE ABILITY TO TRANSFER CONTROLLER PHASE TIMING, AND COORDINATION DATA AND DETECTOR DATA TO / FROM THE SOFTWARE FOR ANALYSIS AND MODIFICATION.
-	TIME / SPACE DIAGRAMS: PROVIDE FULL DISPLAY OF PROGRAMMED AND REAL-TIME COORDINATION TIMINGS, OFFSETS, PROGRESSION BANDS, AND PHASES / OVERLAPS, AND ALLOW FOR DYNAMIC ADJUSTMENT OF PROGRAMMED OFFSETS.
-	REAL-TIME MONITORING OF INTERSECTION PHASING / TIMING SPLITS AND TOOLS TO EVALUATE ACTUAL SPLIT CONDITIONS RELATIVE TO PROGRAMMED CONDITIONS OVER USER QUERIED TIME PERIODS.
3.7	REPORTING 
THE SYSTEM SHALL PROVIDE REPORTING FUNCTIONS FOR INFORMATION COMPILED FROM SYSTEM RETRIEVED DATA AND ANY FIELD DEVICE CAPABLE OF LOGGING DATA.  THESE REPORTS SHALL INCLUDE, BUT NOT LIMITED TO THE FOLLOWING:
-	SYSTEM REPORTS SUCH AS: ALERTS LOG, DEVICE COMMUNICATIONS CONFIGURATION, SERVICE CONFIGURATION, ENTITY HIERARCHY, EVENTS LOG, SCHEDULER, SYSTEM ACTIVITY, UPLOAD, AND USER LOGIN REPORT.
-	DEVICE REPORTS SUCH AS: DETECTOR DATA, SIGNAL DETECTOR EVENTS, SIGNAL EVENTS, SPLIT MONITOR, AND TIME DRIFT REPORT
-	USER CUSTOMIZED REPORTS
4.0 BUILDING INTEGRATION & ADAPTATION
THE CENTRAL SIGNAL SYSTEM  AND ONE (1) WORKSTATION SHALL BE INSTALLED IN THE CITY OF PAINESVILLE ENGINEERING DEPARTMENT, THE SECOND LOCATION IS TBD. FULL CONNECTIVITY TO THE PRIMARY CENTRAL SYSTEM AND WORKSTATIONS SHALL BE PROVIDED FOR THESE WORKSTATIONS USING CITY PROVIDED ETHERNET CONNECTIONS AT EACH LOCATION.  THE CONTRACTOR SHALL VISIT THE SITES FOR THE EQUIPMENT INSTALLATION PRIOR TO BIDDING THE PROJECT.
-	ALL LABOR, MATERIALS, AND EQUIPMENT REQUIRED TO INSTALL THE CENTRAL SIGNAL SYSTEM IN EXISTING CITY OF PAINESVILLE FACILITIES AS INDICATED HEREIN SHALL BE INCLUDED. THIS MAY INCLUDE, BUT IS NOT LIMITED TO, ADAPTATIONS TO EXISTING ELECTRICAL AND COMMUNICATIONS ACHIEVED FOR THE SYSTEM AS SPECIFIED. THE CONTRACTOR SHALL CONDUCT ADVANCE FIELD VERIFICATION OF EXISTING FACILITIES AS NEEDED TO ASSURE SUCH ADDITIONAL ELEMENTS OF INSTALLATION ARE ADEQUATELY ADDRESSED.
5.0 ADMINISTRATION & SUPPORT
5.1	TRAINING
PROVIDE TRAINING FOR THE CENTRAL SYSTEM IN ACCORDANCE WITH CMS 633.16, AND TO INCLUDE THE FOLLOWING:
-	A MINIMUM OF (12 HOURS) FORMAL CLASSROOM TRAINING AND EIGHT (8) HOURS "HANDS-ON" OPERATIONS TRAINING SHALL BE PROVIDED FOR PERSONNEL DESIGNATED BY THE CITY OF PAINESVILLE.  SYSTEM TRAINING SHALL BE PROVIDED BY EXPERIENCED INSTRUCTORS AND SHALL INCLUDE ALL TRAINING MATERIAL FOR FORMAL CLASSROOM AND HANDS-ON WORK.  	THE TRAINING SHALL COVER BOTH OPERATION AND MAINTENANCE OF THE SYSTEM SOFTWARE.  COPIES OF COURSE MATERIALS SHALL BE SUPPLIED TO AND BE RETAINED BY THE CITY OF PAINESVILLE.
-	HANDS-ON TRAINING SHALL BE PROVIDED TO PERSONNEL DESIGNATED BY THE CITY OF PAINESVILLE.  THE TRAINING SHALL CONSIST OF, AT A MINIMUM: SYSTEM OPERATIONS, SYSTEM PERFORMANCE ANALYSIS, AND REVISION OF SYSTEM OPERATING PARAMETERS BASED ON THE ANALYSIS FAMILIARITY WITH CONSTRUCTION DETAILS OF CENTRAL OFFICE EQUIPMENT (DISCONNECT LOCATIONS, CABLE ROUTING, ETC.), OPERATION AND CONTROL OF ALL DEVICES, GENERATION AND EDITING OF DEVICE DATABASES, UPLOADING / DOWNLOADING OF DEVICE DATABASES, EXPLANATION OF THE COMMUNICATION SYSTEM, BASIC TROUBLESHOOTING PROCEDURES TO ISOLATE MALFUNCTIONS.
ALL CENTRAL SYSTEM TRAINING WILL BE PAID FOR UNDER ITEM 809, CENTRALLY CONTROLLED ARTERIAL TRAFFIC SIGNAL SYSTEM FOR THE CONTRACT LUMP SUM PRICE BID.
5.2	LICENSING
PROVIDE FULL LICENSING DOCUMENTATION FOR ANY AND ALL SOFTWARE OR COMPONENTS REQUIRED HEREIN INCLUDING, AT MINIMUM, THE CENTRAL SYSTEM AND SIGNAL ANALYSIS AND OPTIMIZATION SOFTWARE.  FULL LICENSURE SHALL BE INCLUDED FOR THE USE OF ALL SYSTEM COMPONENTS AND SOFTWARE REQUIRED BY THE CENTRAL TO INCLUDE ANY ASSOCIATED THIRD-PARTY COMPONENTS OR SOFTWARE.  LICENSING SHALL BE PROVIDED FOR UP TO THIRTY SIGNALIZED INTERSECTIONS.
5.3	DOCUMENTATION
OPERATION AND MAINTENANCE MANUALS SHALL BE SUPPLIED FOR ALL EQUIPMENT AND COMPONENTS OF THE SYSTEM.  PROVIDE IN BOTH ELECTRONIC AND HARD COPY FORMAT.  A MINIMUM OF THREE (3) HARD COPIES SHALL BE SUPPLIED.
5.4	INSTALLATION & TESTING
UPON CONTRACT AWARD, ASSIGN A CENTRAL SYSTEM PROJECT MANAGER TO OVERSEE THE DEVELOPMENT OF THE SYSTEM IMPLEMENTATION SCHEDULE AND TO SERVE AS THE MAIN POINT OF CONTACT TO THE CITY OF PAINESVILLE, OHIO. THE PROJECT MANAGER SHALL HAVE PROVEN EXPERIENCE IN MANAGING TRAFFIC MANAGEMENT SYSTEM PROJECTS OF THE SIZE OUTLINED IN THIS SPECIFICATION. 
IN ADDITION, ASSIGN A PROJECT ENGINEER TO OVERSEE THE DESIGN, ASSEMBLY, AND TESTING OF THE SYSTEM HARDWARE AND SOFTWARE. UPON COMPLETION OF THE SYSTEM DESIGN, THE PROJECT ENGINEER SHALL ASSEMBLE ALL CENTRAL SYSTEM HARDWARE AND SOFTWARE INTO A WORKING SYSTEM. THE PROJECT ENGINEER SHALL THEN COMPLETE A STANDARD FACTORY ACCEPTANCE TEST ON THE ASSEMBLED SYSTEM HARDWARE AND SOFTWARE. A COPY OF THE COMPLETED FACTORY ACCEPTANCE TEST SHALL BE PROVIDED TO THE PURCHASING AGENCY.
AFTER COMPLETION OF THE FACTORY ACCEPTANCE TEST THE SYSTEM SHALL BE DISASSEMBLED, PACKED, AND SHIPPED TO THE PURCHASING AGENCY. THE PROJECT MANAGER SHALL OVERSEE, AND THE PROJECT ENGINEER SHALL BE ON-SITE TO UNPACK, ASSEMBLE, AND PERFORM INITIAL TESTS ON THE NEW SYSTEM. ON-SITE SYSTEM INTEGRATION SHALL INCLUDE, A TESTING AND VERIFICATION OF THE INSTALLED INTERCONNECT INFRASTRUCTURE BY ACTUALLY COMMUNICATING TO EACH CONTROLLER CONNECTED TO THE SYSTEM AND PERFORM A FULL ARRAY OF TESTS NECESSARY TO VALIDATE FULL SYSTEM FUNCTIONALITY AS REQUIRED HEREIN.
THE PROJECT ENGINEER SHALL PROGRAM THE SOFTWARE TO PROVIDE ENTITIES FOR ALL INTERSECTIONS AND DETECTORS UTILIZED BY THE SYSTEM.   IN ADDITION, THE ENGINEER SHALL PROGRAM PLACEHOLDERS FOR SIXTEEN ADDITIONAL SIGNALIZED INTERSECTIONS THAT ARE NOT PART OF THIS PROJECT.


6.0 SYSTEM TESTING
INITIATE A 60-CALENDAR DAY PERFORMANCE TEST FOR THE TRAFFIC SIGNAL SYSTEM AFTER THE REMOTE MONITORING SYSTEM AND ALL SIGNALIZED INTERSECTIONS WITHIN THE PROJECT AREA ARE ON-LINE.  THE PERFORMANCE TEST PERIOD WILL CONSIST OF THE OPERATION OF THE TRAFFIC CONTROL SYSTEM BY THE SYSTEM ADMINISTRATOR.
THE PERFORMANCE PERIOD WILL EXPIRE IN 60-CALENDAR DAYS UNLESS A SYSTEM MALFUNCTION OCCURS.  THE PERFORMANCE PERIOD WILL BE STOPPED FOR THE LENGTH OF THE TIME THAT THE MALFUNCTION EXISTS PLUS TWO DAYS.  WHEN THE SYSTEM MALFUNCTION IS CORRECTED AND THE SYSTEM IS FUNCTIONING PROPERLY AGAIN, THE TEST WILL START AT THE POINT IT WAS SUSPENDED AND THE TWO DAY WILL BE ADDED.  CORRECT ANY AND ALL SYSTEM MALFUNCTIONS RELATED TO THE EQUIPMENT AND SOFTWARE SUPPLIED AS PART OF THE CONTRACT.
REPAIR OR REPLACE DURING THE 60-DAY PERFORMANCE PERIOD ANY EQUIPMENT THAT THAT FAILS TO FUNCTION PROPERLY BECAUSE OF DEFECTIVE MATERIALS OR WORKMANSHIP AT NO ADDITIONAL COST TO THE PROJECT.  REPLACE ANY PIECE OF EQUIPMENT THAT MALFUNCTIONS MORE THAN ONCE DURING THE TEST PERIOD.  RESTORE NORMAL SYSTEM OPERATION WITHIN 24 HOURS BEING AFTER NOTIFIED OF A SYSTEM MALFUNCTION BY THE ENGINEER.
THE FINAL INSPECTION OF THE EQUIPMENT FURNISHED UNDER THIS CONTRACT WILL BE MADE BY THE CITY OF PAINESVILLE AND THE PROJECT INSPECTOR.
CONDUCTED FOLLOWING THE 60TH DAY OF THE PERFORMANCE PERIOD PROVIDING THAT NO MAJOR SYSTEM COMPONENTS HAVE FAILED IN THE FINAL 20 DAYS OF THE PERFORMANCE PERIOD.  FINAL ACCEPTANCE WILL BE WITHHELD UNTIL THE SYSTEM HAS FUNCTIONED AGAIN FOR 20 CONSECUTIVE CALENDAR DAYS AFTER THE CORRECTIONS ARE MADE.  A FAILURE OF THE FOLLOWING FEATURES WILL BE CONSIDERED AS A MAJOR SYSTEM FAILURE (DOWNTIME):
A.	EVENT LOG AND LOCAL PRINTER
B.	LOCAL CONTROLLERS AND PERIPHERALS
C.	LOCAL AREA NETWORK AND ERROR FREE COMMUNICATION LINKS
D.	REMOTE MONITORING SYSTEM AND SOFTWARE
ENSURE THE CENTRALLY CONTROLLED ARTERIAL TRAFFIC SIGNAL SYSTEM ACCUMULATES NO MORE THAN ONE (1) HOUR OF DOWNTIME DURING THE FINAL 20-DAY OBSERVATION PERIOD, AND THAT COMMUNICATIONS BETWEEN ALL THE LOCAL CONTROLLERS AND THE SYSTEM IS ON-LINE FOR AT LEAST 99.8 PERCENT OF THE 20 DAY PERIOD.  REPEAT THE 20 DAY OBSERVATION PERIOD IF THE TESTING REQUIREMENTS ARE VIOLATED AS DEFINED ABOVE.
PAYMENT FOR ACCEPTED QUANTITIES FOR "ITEM 809 – CENTRALLY CONTROLLED ARTERIAL TRAFFIC SIGNAL SYSTEM"  INCLUDING TESTING, TRAINING, AND DOCUMENTATION, WILL BE MADE AT THE LUMP SUM CONTRACT PRICE BID.

